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Effect of Multiple Micronutrient Supplements for Improving Anaemia of Preschool Age Children in 
Rural, Lao Peopleôs Democratic Republic: A Randomized Trial 

Sengchanh Kounnavong1, Toshihiko Sunahara2, Junko Okumura2, Masahiro Hashizume2, Kazuhiko Moji3, 
Boungnong Boupha1, Taro Yamamoto2 
1National Institute of Public Health, Ministry of Health, Lao People's Democratic Republic; 2Department of International 
Health, Institute of Tropical Medicine (NEKKEN) and the Global Centre of Excellence Program (GCOE), Nagasaki 
University, Japan; 3Research Institute for Humanity and Nature, Kyoto, Japan 

Problem statement: Multiple micronutrient deficiencies, in particular anaemia, constitute a severe public health problem 
in the Lao Peopleôs Democratic Republic (Lao PDR) because of the limitations associated with the use of liquid iron 
supplements for the treatment and prevention of iron deficiency anaemia in infants and young children. The Ministry of 
Health Lao PDR approved a low-cost strategy to deal with this problemða home fortification with multiple micronutrient 
powder (MMP) sprinkles. Sprinkles have been shown to be efficacious in the treatment of anaemia in many developing 
countries, but the effectiveness of micronutrient supplementation depends on the local food culture and acceptance by 
the people. It was unknown how this approach would work in Lao PDR. Therefore, the effectiveness of MMP sprinkles 
needed to be tested to clarify optimal starting points and duration of supplementation based on individual status or 
population prevalence. 

Objective: To compare the effects of twice weekly supplementation (TWS) and daily supplementation with MMP in 
improving anaemia, haemoglobin concentration, and growth among infants and young children in a rural community of 
Lao PDR. We also assessed the compliance and acceptability of MMP. 

Methods: A randomized trial was conducted in 6 rural communities in Savannakheth province, Lao PDR. Children ages 
6 to 52 months (n=336) were randomly assigned to either a control group (n=110) or one of two intervention groups 
(either receiving two sachets per week (TWS) (n=115) or a daily sachet (n=111) supplementation of MMP for 24 weeks; 
331 children completed the study. A finger prick of blood was taken at baseline, week 12, and week 24 to determine 
haemoglobin concentration. Anthropometric measurements were taken every 4 weeks. Compliance was assessed 
weekly by counting used sachets and acceptability was assessed at the end of the intervention. 

Results: After weeks 12 and 24, MMP supplementation resulted in significant improvements in haemoglobin 
concentration and reduction in anaemia prevalence in the two treatment groups compared with the control group 
(p<0.001). The severe to moderately anaemic children (Hb <100 g/L) recovered more quickly through daily 
supplementation than by TWS. MMP sprinkles were well accepted, and compliance was high in both treatment groups. 
Overall, improvement was observed in the weight for age Z-score among three study groups. 

Conclusions: MMP supplementation had positive effects in the reduction of anaemia prevalence and in improving 
haemoglobin concentration. For severe to moderate anaemic children daily MMP supplementation was more effective 
in improving haemoglobin concentration and in reduction in anaemia prevalence. A longer intervention period would be 
needed to have a positive impact on growth. 

Keywords: Anaemia, multiple micronutrient powder, supplementation, preschool-age children, Lao PDR 

Ethical approval: Ethical approval for this study was obtained from the Nagasaki University Ethical Review Board 
(Japan) and the National Ethic Committee for Health Research of the Ministry of Health (Lao PDR). 

Funding: This study was conducted as a part of the Eco-Health project of the Research Institute for Humanity and 
Nature, Kyoto (Japan) in collaboration with the National Institute of Public Health, Lao PDR. Sengchanh Kounnavong 
received funding from the Asian Health and Education Fund, Tokyo (Japan) and partly of the Institute of Tropical 
Medicine, Nagasaki University (NEKKEN) Fellowship. 
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Availability and Rational Use of Essential Drugs in the PHC Facilities in Bangladesh: Are We on the 
Right Track? 

Syed Masud Ahmed, Shafayetul Islam 

Research and Evaluation Division, BRAC, Bangladesh 

Problem statement: A baseline survey done in 1994 by WHO at public sector primary health care (PHC) facilities in 
rural Bangladesh found that the availability and use of essential drugs were low, and irrational use and over-prescribing 
were common. Evidence shows that the situation has deteriorated over the years. 

Objectives: This study aimed to explore to what degree the outcome objectives of the National Drug Policy of 1982 in 
terms of availability, affordability, and rational use of essential drugs have been achieved from a representative sample 
of public and private sector PHC facilities in rural and urban areas of Bangladesh. 

Design: This study was designed as a facility-based cross-sectional study that can be easily implemented by individuals 
without special training or access to many resources. 

Setting: The study covered a representative sample of Upazila (subdistrict) health complexes (UHCs) (n=30) and drug 
shops (n=30) in the rural areas plus a sample of urban clinics (UCs) (n=20) in the capital and used observations, exit 
interviews, and mini-market surveys to collect relevant data. 
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Study population: From each facility, 30 patients attending outpatient departments for curative services during typical 
working days were selected through systematic random sampling. 

Outcome measures: WHO core indicators (prescribing, patient care, facility) to investigate drug use in health facilities 

Results: Average consulting (120 seconds) and dispensing (60 seconds) time in the UHCs appeared to have increased 
marginally from 1994 levels. Drugs dispensed out of the total prescribed was higher in the UHCs (76%) compared to 
UCs (44%). Dispensed drugs were not labeled properly, though an improvement in knowledge of correct dosage was 
observed (from 57% in 1994 to 73% in the UHCs). Polypharmacy was on rise from 5% in 1994 to 33%; in the UHCs 
and in case of drug shops and urban clinics, polypharmacy was even more prevalent (46ï61%). An essential drugs list 
(EDL) was available in only 55% UCs and 47% UHCs with only two-thirds of the drugs being prescribed from it. 
Availability of key essential drugs for common illnesses was poor, varying from 6% in the UHCs to 15% in the UCs. 
Polypharmacy was on rise (from 5% in 1994 to 33% in the UHCs), and on an average 2.2 drugs were prescribed per 
encounter in the UHCs compared to 1.4 drugs in 1994. In 44% of the encounters in the UHCs and UCs and in 60% in 
the drug shops, an antibiotic was prescribed. Interestingly, antibiotics were prescribed more frequently for fever (36ï
40%) and the common cold (26ï34%) than for ARI and pneumonia (10ï20%). Only 47% of the UHCs and 55% of the 
UCs had a copy of the EDL. Deterioration was observed in the availability of essential drugs for treatment of common 
illnesses. Prices of key essential drugs differed by brands, sometimes as high as 500%. 

Conclusions: There has been deterioration in the availability and rational use of drugs since 1994 baseline survey and 
over the 27 years between the 1982 passage of the much acclaimed National Drug Policy in Bangladesh and this 
study. 

Funding source(s): Swedish International Development Agency 
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Medicine Outlets and Their Practitioners in Malaria Control in Ghana 

Kwame Ohene Buabeng1, Lloyd Matowe2, Felicity Smith3, Mahama Duwiejua1, Hannes Enlund4 
1Kwame Nkrumah University of Science & Technology (KNUST), College of Health sciences, Kumasi, Ghana.; 
2Affordable Medicines Facility-malaria (AMFm Unit), The Global Fund to Fight AIDS, Tuberculosis and Malaria, 
Geneva, Switzerland.; 3The School of Pharmacy, University of London, UK.; 4School of Pharmacy (Social Pharmacy), 
Faculty of Health sciences, University of Eastern Finland, Kuopio, Finland. 

Background: Malaria is endemic in Ghana and contributes significantly to infant and maternal deaths. The 
pharmaceutical sector, and in particular medicine outlets, have been identified as accessible units in the health system, 
where public health initiatives could be targeted to facilitate greater access to effective tools and interventions for 
malaria control. Objectives: To assess the medicine outlets set up in both public and private sector facilities in Ghana 
and to investigate the availability of effective antimalarials and how practices within the outlets could be improved to 
support the national programme for malaria control 

Methods: This study was cross-sectional involving 130 medicine outlets from hospitals/clinics and community-based 
retail outlets (i.e., community pharmacies and licensed chemical shops) in Ashanti and northern regions of Ghana. 
From these outlets, data were obtained to assess the available infrastructure and settings for pharmaceutical services, 
the staff resources available, their practices for malaria control, and the antimalarial products available. The indicators 
used were based on the national standards for pharmaceutical services, national policy for malaria control, and the 
WHO-led Roll Back Malaria initiative. 

Results: The infrastructure and settings for pharmaceutical services were satisfactory in more than 80% of the outlets 
assessed. Non-policy recommended and mostly ineffective antimalarials were readily available and often supplied for 
malaria therapy, particularly in the retail outlets. The availability of policy-recommended antimalarials, in particular the 
artemisinin-based combination products, was rather poor (i.e., less than 45%). In addition few of the outlets (less than 
10%) strictly adhered to policy recommendations for the selection and supply of medicines for malaria therapy. On-staff 
resources: Greater than 55% had no professional training as pharmaceutical service providers. The majority of the staff 
(greater than 80%), including both professionals and nonprofessionals, could recognise malaria illness and advise 
clients on how to avoid further infections, but few (20% and mainly professionals) were adequately skilled to both 
recognise and manage malarial illness as recommended by national guidelines. 

Conclusions: The infrastructure and settings for pharmaceutical services were satisfactory but could be further 
improved and used to facilitate access to appropriate tools and interventions for malaria control. There were significant 
shortfalls, regarding the availability and supply of effective antimalarials. Furthermore, the majority of the medicine 
outletsô staff were inadequately skilled to appropriately manage malarial illnesses. Pragmatic interventions should be 
directed toward the medicine outlets and their practitioners to enhance their contribution toward malaria control in 
Ghana. 

Funding source(s): Information not provided 
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Facilitators and Barriers for Generic Drug Use Among General Practitioners in Northern State of 
Malaysia: Findings from a Cross-Sectional Mail Survey 

Mohamed Azmi Hassali, Gin Nie Chua, Asrul Akmal Shafie, Ahmad Awaisu, Imran Masood, Fahad Saleem, 
Harith Al-Qazaz 

Universiti Sains Malaysia, Malaysia 

Problem statement: The provision of health care has traditionally been managed based on the philosophy that, where 
the patient is concerned, price should not be a hindrance. With the global escalation of health care costs, however, 
governments in many countries have adopted ongoing series of cost-containment attempts in an effort to spend their 
limited financial resources efficiently so that equitable access to health care can be provided. One of the many ways to 
control health care expenditure is to promote the use of cheaper generic drugs instead of the more expensive branded 
equivalents. In the context of Malaysiaôs health care system, where currently no separation of dispensing has been 
implemented, the general practitioners (GPs) are important players in the medication distribution chain because their 
core activities revolve around the prescribing and dispensing of medications. Although, the recently adopted Malaysian 
National Medicine Policy has advocated generic prescribing and substitution to improve the affordability of medicines, 
the onus of prescribing and dispensing generics lies on the attending physician. To date, no studies have been done to 
evaluate the understanding and perceptions of GPs in Malaysia on issues surrounding the safety, efficacy, and quality 
of generic medicines. 

Objectives: The present studyôs objectives are to evaluate perceptions held among general practitioners on the concept 
of generic medicine use and to assess the current state of knowledge among general practitioners on issues related to 
generic medicine prescribing. 

Design: A postal cross-sectional survey involving registered GPs (n=325) in Penang, Malaysia, was undertaken. The 
survey questionnaire consisted of 23 items, and it was validated accordingly before being sent to the GPs. At the end of 
the survey period, a total of 87 GPs responded to the survey, a response rate of 26.8%. 

Setting: The survey was conducted with all registered private GPs who currently practice in the State of Penang, 
Malaysia. 

Results: The majority of the respondents (85.1%) claimed that they actively prescribed generic medicines in their 
practice. Conversely, only 4.6% of the respondents correctly identified the Malaysiaôs National Pharmaceutical Control 
Bureauôs bioequivalence standard for generic products. The respondents had misconceptions about the concepts of 
bioequivalence, efficacy, safety, and manufacturing standards of generic medicines. GPs in this survey believed that a 
standard guideline on brand substitution process, collaboration with pharmacists, patient education, and information on 
safety and efficacy of generic medicines were necessary to ensure quality use of generics. Furthermore, 
advertisements and product bonuses offered by pharmaceutical companies, the patientôs socioeconomic status, and 
the credibility of manufacturers were all factors that influenced their choice of medicine. 

Conclusions: Although it appeared that GPs have largely accepted the use of generic medicines, they still have 
concerns regarding the reliability and quality of such products. GPs need to be educated and reassured about the 
generic products approval system in Malaysia concerning bioequivalence, quality, and safety. 

Funding source(s): No funding was received for this study. 
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Public Knowledge and Attitudes Toward Antibiotic Usage: Findings from a Cross-Sectional Survey 
in the State of Penang, Malaysia 

Mohamed Azmi Hassali, Asrul Akmal Shafie, Ahmed Awaisu, Mahmoud Sadi AL-Haddad, Imran Masood, Fahad 
Saleem, Harith Al-Qazaz 

Universiti Sains Malaysia, Malaysia 

Problem statement: The public, as the ultimate consumer in the antibiotic utilization pathway, plays a vital role in 
overcoming the misuse of antibiotics in the community. This study aimed to assess public knowledge and attitudes 
toward antibiotic usage and could serve as the baseline data at the institutionalized level in Malaysia. 

Methods: A cross-sectional survey involving 408 respondents was conducted using a validated questionnaire at an 
outpatient pharmacy department in Penang Hospital, Malaysia, in February and March 2009. 

Results: Nearly 55% of the respondents had a moderate level of knowledge with a median total score of 6 out of 14. 
Three-quarters of the respondents (76.7%) could correctly identify that an antibiotic was indicated for the treatment of 
bacterial infections, but 67.2% incorrectly thought that antibiotics were also used to treat viral infections. About 59.1% of 
the respondents were aware of the antibiotic resistance phenomenon in relation to overuse of antibiotics. With regard to 
attitudes, 38% believed that taking antibiotic when having symptoms of cold could help them recover faster, whereas 
47.3% expected an antibiotic to be prescribed for common cold symptoms. 

Conclusion: Age, race, and educational level were among the demographic characteristics significantly associated with 
knowledge and attitudes toward antibiotic use. Educational interventions are needed to promote the prudent use of 
antibiotics among the public. 

Funding source(s): No funding was received for this study. 

 
 



Abstracts 

29 

120 
Economics, Financing, and Insurance Systems 
Keywords: appropriate use,drug information,pharmaceutical policy 

The Role of Pharmaco-Economics in the Decision Tasks to Improve the Quality of Medical Care in 
Kazakhstan Republic 

Kulsara Rustembekovna Rustemova, Sadriten Tleukenov, Alfiya Varnavskaya, Laura Kozhageldiyeva, Lyazzat 
Kosherbayeva 

Scientific-practical centre for standartization and health technology assessment, Kazakhstan 

Nowadays the issue of medicines rational use and implementation of different varieties of standards (list of basis 
essential medicines, clinical guidelines) into the hospitals and primary trust is given a great emphasis. However, the 
evaluation system and the critical appraisal of information about the effectiveness of drugs is not perfect, that is why 
formulary lists frequently are developed without any critical comprehension. 

óPharmaco-economical intellectionô (which is necessary to be known to administrator, doctor, and patient himself) lets to 
spend the resources economically with the increase of effectiveness of treatment. Ministry of Health of Republic of 
Kazakhstan provides organizational and financial support in conducting the applied pharmaco-economic researches in 
affiliated health facilities, organizes the stuff preparation of this field at universities. 

In these days, scientific-practical centre for standardization and health technology assessment (Centre) is the 
coordination centre for development, improvement and implementation of the medico-economical protocols (MEP) in 
Kazakhstan Republic. The standardization of hospital medical services reimbursement, on the basis of MEP, gives an 
opportunity to calculate the real cost of medical services and is the informational source to form the control and medical 
care quality management program. The final result of the Centre is the development and the approval of the single 
methodology for development steps, the economical calculation, piloting, expertise, and implementation of MEP into 
practice, and also the mechanism of continuous revision of MEP, capacity building of the local specialist conducting the 
pharmaco-economic researches. 

Thus, the medicines, diagnostic and treatment methods could be included in the regulatory acts, which standardized 
MEP, based on the best international experience about the effectiveness and safety and full pharmaco-economic 
justification. 
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Evaluation of Prescribing Practices by Assistant Medical Officers at Malaysian Public Health Care 
Facilities 

Mohamed Azmi Hassali1, Siew Mei Yee2, Asrul Akmal Shafie1, Jayabalan Tambyappa1, Mahmoud Sadi Al-
Haddad1, Imran Masood1, Fahad Saleem1, Harith Al-Qazaz1 
1Discipline of Social and Administrative Pharmacy, School of Pharmaceutical Sciences, Universiti Sains Malaysia, 
Malaysia; 2School of Pharmacy, Division of Medicine, Pharmacy & HealthSciences 

Background: Prescribing is one of the primary stages at which errors occur. Prescribing errors occur when the 
probability that the treatment will be timely and effective is reduced or when the risk of harm, when compared with 
generally accepted practice, is increased. Prescribing errors can be classified into omission errors and decision errors. 
Omission errors include incomplete prescriptions, inappropriate use of abbreviations, and illegible hand writing. 
Decision errors are wrong indications, contraindications, drug-drug interactions, polypharmacy, inappropriate dosing, 
inappropriate duration of treatment, and inappropriate dosing frequency. In Malaysia, assistant medical officers (AMOs) 
play an important role in the health setting because of the shortage of medical officials, especially at government health 
clinics. According to the Malaysia Poison Act of 1952, medical assistants are authorized to prescribe but are limited to 
certain items at certain premises. It was noted that the medical assistants prescribe medications that are out of their 
allowed authority. 

Objectives: To identify the frequency and nature of various types of prescription errors made by AMOs at a government 
health clinic and a government hospital at Kampar district, to study the prescribing patterns of AMOs, and to determine 
whether there is an association between prescribing errors and patientsô demographics and disease stages 

Methods: 1,612 prescriptions that were generated within 1 week were screened retrospectively, and 421 prescriptions 
that met the inclusion criteria were evaluated. During screening, prescribing errors were classified into either omission 
errors or decision errors. The British National Formulary (edition 56), Lexi-Comp, and other relevant references were 
used to evaluate prescription errors. Out of the 421 prescriptions being studied, only 13 prescriptions were totally free of 
errors. All the prescribing errors made were recorded on a data collection form. The data was then analyzed using 
SPSS  (version 12). 

Results: 1,169 prescribing errors were noted, and about 2.78 prescribing errors were made by AMOs for each 
prescription generated; 67% were omission errors and 33% were decision errors. Illnesses for which the medication 
was being prescribed varied from general medical conditions such as the common cold and flu to specialty diseases, 
such as those involving the cardiovascular or respiratory system, and infections. Most of the errors made were related 
to anti-infective medications prescribed, and there was a significant association between prescribing errors and the 
patientôs disease stage. Among the 421 prescriptions generated by AMOs, 39% were prescribed with at least one 
medication categorized as a Group B poison under the First Schedule Poison List of Malaysia Laws on Poison and Sale 
of Drugs. 
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Conclusions: Prescribing errors are common and frequent at government health settings in Kampar District. A much 
wider appreciation is required of the value of focusing on the root causes of errors. Designing initiatives targeting the 
causes of errors that are most likely to occur would be helpful in reducing them. 

Funding source(s): Self-funded 
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Antimalarial Prescribing and Dispensing Practices in Health Centres of Khartoum State, 2003ï04 

Abeer Abuzied Atta A/Mannan1, El Fatih Mohammed Malik2, Kamil Mergani Ali3 
1Al Neelain University, Sudan; 2Federal Ministry of Health; 3University of Khartoum 

Problem statement: In Sudan, inappropriate, ineffective, and inefficient use of drugs commonly occurs at health facilities 
and little is known about the determinants of poor use of antimalarial drugs. 

Objectives: This study was indicator-based. The main objective was to assess the antimalarial drug prescribing and 
dispensing practices of health care providers in health centres of Khartoum state and to compare these practices with 
the national guidelines for malaria treatment. 

Design: A facility-based, cross-sectional, descriptive, analytical study following WHO guidelines 

Setting: Khartoum state includes the national capital of Sudan. Its population is a mixture of all Sudanese tribes and 
ethnic groups. Almost 68% of the population lives in urban areas, 21% live in rural areas, and 11% are displaced 
people. 

Study population: 720 patients using the standard cross-sectional survey formula. Two-stage cluster sampling was 
used. The first stage was the selection of health centres using probability proportional to size, and the second stage 
was the selection of patients. 

Policies: The practices described in this study were compared to the national protocol for treatment of malaria at that 
time before the introduction of the new combination therapy, which was launched late in 2004. The study provided 
information added to the pool of evidence needed to change the old national treatment guidelines for Malaria. 

Outcome measures: Measuring WHO drug use indicators. After patients were interviewed, their information was 
recorded on a standard form (i.e., a patient care form), then their prescriptions were collected; the data extracted were 
recorded on another form (i.e., a prescribing indicator form). After the required number of patients had been 
interviewed, information on the types of antimalarial drugs available in stock and the presence of the national protocol 
poster in the health centre were recorded on a third form (i.e., a facility summary form). 

Results: Prescribers adhered to national treatment guidelines for only 278 (38.6%) of patients. Although all were treated 
for malaria, only 77.6% patients had fever or history of fever and only 64.6% had fever and positive blood films. More 
than 90% of prescriptions prescribed antimalarial drugs by generic names but dosage forms were correctly written in 
only 60.0%. There was a high rate of prescribing antimalarial injections. Only half the patients had adequate knowledge 
of their treatment. 

Conclusion: The study showed inappropriate prescribing practices and consequently inappropriate use of drugs for 
malaria. 

Funding source(s): The National Administration for Control of Malaria, Federal Ministry of Health, Sudan 

 
 
127 
Access 
Keywords: essential medicines, supply management, logistics information 

Impact of Strategies to Improve Collection and Reporting of Logistics Information for Managing 
Essential Medicines in Developing Countries 

Stanley Chindove1, Noreen Mdege2 
1Department of Pharmacy, Ministry of Health, Timor-Leste.; 2Department of Health Sciences, University of York, United 
Kingdom. 

Problem statement: Lack of access to medicines in the public sector in developing countries has been attributed to 
various factors including lack of accountability and weak procurement and supply management systems. A common 
problem with logistics management information systems (LMISs) for essential medicines in developing countries has 
been a lack of standardization of collection and reporting formats. 

Objectives: To describe and analyze the impact of interventions designed to standardize collection and reporting of 
logistics data on managing essential medicines in developing countries and to describe lessons learned and identify 
key factors to successful design and implementation of standardized systems for logistics data collection and reporting 

Design: The literature was identified from searches of Medline, EMBASE, and Web of Science. Other relevant 
publications were identified from websites of organizations and contacts working in the study area. 

Setting and population: Medicine LMISs in the public and nongovernmental sectors in developing countries 

Outcome measures: The effects of an LMIS intervention to improve collection and reporting of logistics data for 
essential medicines in developing countries, particularly on availability and quality of logistics data and availability of 
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essential medicines; a description of key factors for successful design and implementation of standardized systems for 
logistics data collection and reporting 

Results: The search identified 358 articles, and 11 of these were selected for inclusion. All articles were before-and-
after analyses without control areas. Standardizing collection and reporting of logistics data through automation and 
manual tools resulted in improvements in the availability of quality logistics data for supply chain decision-making and 
continual availability of essential medicines. Use of mobile technologies resulted in low error rates in forecasting and 
demand planning, and significantly reduced decision lead time. 28 countries were reported to have reduced the median 
forecast error from 35% in 1995 to 25% in 2004 due to improvements in LMIS. 

Conclusions: The findings from this review suggest that standardization of collection and reporting of logistics data to 
support decision-making on essential medicine supply can lead to improvements in availability and quality of logistics 
data and availability of essential medicines. More robust experimental and quasi-experimental studies on the topic are 
needed, however. Critical factors to successful design and implementation of LMIS include organizational and technical 
factors as well as customization and adaptation of the LMIS to the context to motivate users and ensure continued use. 

Funding source(s): Self-funded 
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The Evaluation of Compliance to an Essential Medicine Programme: Use of Standard Treatment 
Guidelines in South Africaôs State Health Facilities of eThekwini 

Mariam Cassimjee1, Fatima Suleman2 
1Independent Pharmacist, South Africa; 2University of KwaZulu-Natal, South Africa 

Problem statement: To promote the rational use of medicines (RUM), the KZN Department of Health, South Africa, 
adopted the national standard treatment guidelines (STGs) and essential medicine lists in May 1999. The evaluation of 
this intervention on prescribers had not been done. 

Objectives: To determine compliance to the STGs in terms of (1) the percentage of RUM, (2) the differences in 
prescribing and dispensing antihypertensive medicines among practitioners, and (3) the impact of practitioner variables 

Design: A two-arm study was concurrently conducted: the (A) arm used WHO prescribing indicators and a purposive 
retrospective sampling of antihypertensive prescriptions, and the (B) arm used a structured questionnaire. 

Setting: State health facilities in the district of eThekwini, KZN, South Africa 

Population: In the (A) arm, 2,100 antihypertensive prescriptions were collected across three levels of the health care 
system. In the B arm, 260 qualifying health care prescribers were interviewed. 

Outcome measure(s): Percentages of (1) overall compliance to the STGs, (2) compliance to the STGs per category of 
practitioner, and (3) the impact of practitioner variable(s) on the overall compliance to the STGs 

Results: Hypertension featured as 57.5% of the diagnoses. For the correct use of the STGs, the diagnosis was 
identified for 99.9 % of the prescriptions at the primary health care, 91.1% at the community health care centres, 99.0 % 
at the district hospitals, and 81.7% at the regional hospitals. Of the prescriptions with a diagnosis, the medicines 
prescribed did not correlate with the condition on 77.9% of the prescriptions. The overall mean result of compliance to 
the STGs was 22% (±20.0). The multiple linear regression equation (MLRE) suggested that the variables selected 
explained 86.8% of the impact on STG adherence. The mean STG compliance scores were 19.4% ( 19.0), 19.2% 
( 18.9), and 18.7 ( 17.9) for nurses, medical doctors, and pharmacists, respectively. The MLRE analysis for the 
practitioner variables suggested that the impact on compliance to the STGs was only 8.58%, of which knowledge of the 
STGs had a significant impact, ɉ2 (7, N =257)=19.03, p<0.008, as with a greater knowledge, compliance increased. 
Chi square analyses on practitioner type and exposure to private sector experience indicated that there were significant 
differences between the type of practitioners and experience in private sector, ɉ2(2, N=257)=19.73, p< 0.0001. 

Conclusions: The low mean overall results for compliance to the STGs were due to the absence or incomplete 
diagnoses with additions of medicines for each symptom without due consideration to the RUM. Only three of the eight 
practitioner variables had an impact on adherence to the STGs. For the correct use of STGs in EDPs, the format and 
continuity of education need promotion. Implementation strategies must include interventions for each health 
professional cadre. Diagnoses or diagnosis codes on prescriptions should be mandatory. 

Funding source(s): Study grant from the University of KwaZulu-Natal, South Africa 

 
 
129 
Child Health 
Keywords: antibiotic use, children under five, ARI, prospective study 

Unnecessary Antibiotic Use for Mild Acute Respiratory Infections in a 28-Day Follow-Up of 823 
Children under Five in Rural Vietnam 

Chuc Thi Kim Nguyen 

Hanoi Medical University, Viet Nam 

. Problem statement: Few prospective studies about antibiotic use for mild acute respiratory infections (ARIs) have 
been conducted in community settings. 
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Objectives: To assess knowledge of childrenôs caregivers and actual antibiotic use for children under 5 and to identify 
associated factors with antibiotic treatment for mild ARIs. 

Design: Caregivers in 828 households in Bavi, Vietnam, were interviewed using a structured questionnaire regarding 
the case management of childhood ARI and the selected childrenôs most recent illness assessing both knowledge and 
practice. Then 823 children were followed for 28 days to collect information regarding symptoms and drug use. 

Setting: The study setting was Bavi district, 60 km west of Hanoi, where an Epidemiological Field Laboratory (Filabavi) 
was implemented in 1998. The district covers an area of 410 km2, divided into lowland, highland, and mountainous 
areas according to geographical characteristics. 

Study population: The sample of 847 children ages 6ï60 months was obtained from 847 households in 13 clusters 
within the Filabavi framework to investigate Streptococcus pneumoniae susceptibility from their nasopharyngeal 
samples. 

Results: For nonfebrile common colds, 85% of caregivers stated correctly that antibiotics are not required. For febrile 
colds and pneumonia, 45% and 47%, respectively, stated that they would require antibiotics. Only 13% demonstrated 
correct overall knowledge that was in accordance with standard guidelines for all three situations. The symptoms of the 
most recent illness were consistent with mild ARI in 79% of the cases, and antibiotics were used in 71% of these. 
During the 28-day period, 62% of children had been given antibiotics. Out of all antibiotic courses recorded, 63% were 
used for mild ARIs. Half of the mild ARI episodes (528/1048) and 63% of the children with mild ARIs (392/623) were 
treated with antibiotics. Limitations: We collected data based on structured interviews with childrenôs caregivers without 
clinical examination. Furthermore, we did not collect information about the expectations of the parents of receiving 
antibiotics when seeking care, though this might influence the prescribing pattern of health providers. 

Conclusion: Most of the children had been administered antibiotics for common colds although most caregivers 
believed that antibiotics were not required. Antibiotics were unnecessarily recommended at health facilities in the area. 

Funding source(s): Health Systems Research Project, funded by Sida/SAREC, Sweden and the Ministry of Science and 
Technology, Vietnam. 
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Improvements in Access to Malaria Treatment in Tanzania Following Community, Retail Sector and 
Health Facility InterventionsðA User Perspective 

Sandra Alba1,2, Angel Dillip3, Iddy Mayumana3, Christopher Mshana3, Ahmed Makemba3, Mathew Alexander3, 
Brigit Obrist1,2, Alexander Schulze4, Christian Lengeler1,2 
1Swiss Tropical and Public Health Institute, Switzerland; 2University of Basel, Switzerland; 3Ifakara Health Institute, 
Tanzania; 4Novartis Foundation for Sustainable Development, Switzerland 

Problem statement: Many African countries have introduced new, highly efficacious artemisinin-based combination 
therapies (ACTs) for the treatment of malaria thanks to international donor funding. The public health impact of such 
drugs, however, relies on the patientôs ability to access them, and little progress will be made unless broader access 
issues are considered. 

Objectives: The ACCESS programme aims to understand and improve access to malaria treatment in a rural 
Tanzanian setting. Treatment-seeking surveys were conducted in 2004, 2006, and 2008 to evaluate the programmeôs 
impact on treatment. 

Design: An evaluation study based on before-and-after comparisons with no control group 

Setting: The programme was implemented in the Kilombero and Ulanga districts in south-central Tanzania. Treatment-
seeking surveys were conducted in the community. 

Study population: For every survey, a random sample of 150 recent fever cases (i.e., within previous 2 weeks) was 
selected from the local demographic surveillance site, which covers both districts (~80,000 people). 

Intervention(s): At the community level, the programme conducted a social marketing campaign for improved 
recognition of the disease and more effective care seeking (2004 to 2007). The campaign consisted of road shows, 
promotional materials, billboards, and posters. Interventions in the public health sector included strengthening of routine 
supervision and a refresher training based on Integrated Management of Childhood Illness (IMCI) algorithms (2004 to 
2005). In parallel, the Accredited Drug Dispensing Outlets (ADDOs) programme was rolled out in the area in 2006 to 
improve access to quality treatment in the private retail sector. 

Policies: In 2006 the Government of Tanzania switched from sulfadoxine-pyrimethamine (SP) to artemether-
lumefantrine (AL) as first-line treatment for malaria. Subsidised AL was introduced in all public health facilities in 
January 2007 and made available to all ADDOs in July 2007. 

Outcome measure(s): The primary outcome measure is the proportion of children under 5 with fever in the past 2 
weeks who took a recommended antimalarial within 24 hours of onset of fever 

Results: The proportion of children treated with an antimalarial within 24 hours increased from 66% (95% CI: 58% to 
73%) to 89% (84% to 94%) between 2004 and 2008. Only 51% (42% to 60%), however, were treated according to the 
new treatment guidelines in 2008 because AL was not widely available in ADDOs 

Conclusions: An integrated approach aimed at improving understanding and treatment of malaria has led to 
improvements in treatment outcomes. This testifies that even in a rural African setting, the Abuja targets can be 
achieved. A higher impact was hindered by the low availability of AL in the private retail sector. 
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Funding source(s): The ACCESS programme is funded by the Novartis Foundation for Sustainable Development. 
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CBIA-Pregnancy to Improve Skills of Pregnant Mothers in Selecting OTC Common Cold 
Preparations 

Sri Hidayati1, Titien Siwi Hartayu2, Siti Munawaroh3, Sri Suryawati1 
1Gadjah Mada University, Indonesia; 2Sanata Dharma University, Indonesia; 3Agency for Women and Community 
Empowerment, Indonesia 

Problem statement: Pregnant women may have common cold episodes during pregnancy and need medicine to soothe 
the symptoms. Therefore, skills in selecting medicines for common cold in pregnancy are important. Mothersô active 
learning method (known as CBIA) is one of the strategies which is not only improving knowledge but also changing 
behavior. Since information on the use of medicine in pregnancy is also available in the medicinesô package, it is 
expected that the CBIA-Pregnancy program can be developed and be focused on the medicines used in pregnancy. 

Objective: To pilot-test CBIA-Pregnancy in improving knowledge and skills of pregnant women to select common cold 
medicines 

Design: An intervention study with pre- and post-quasiexperimental design; data collected at baseline, one-day (Post I), 
2 weeks (Post II), and 4 weeks (Post III) after intervention 

Setting: The study was conducted in 2 hospitals in Yogyakarta, Indonesia, Sakina Idaman and Panti Rapih. Women 
visiting antenatal care (ANC) in Sakina Idaman were assigned as intervention group, and those visiting Panti Rapih 
were assigned as control. 

Study population: Pregnant women who visited ANC program in Sakina Idaman and Panti Rapih hospital on regular 
basis 

Intervention: CBIA-Pregnancy is a 2-hour small group discussion using information in the medicinesô package as 
training material and the CBIA-Pregnancy module as an activity guide. There were 5 groups of 5ï6 participants; 
midwives in the study hospital served as facilitators. Participants searched information on active compound, indication, 
dosage, side effects, and contra-indications and also specific information on the use of the medicine during pregnancy. 

Policies: This strategy will provide hospitals with tools for hospital-based community empowerment and promoting self-
learning behavior among the community. 

Outcome measures: Score of knowledge on the most familiar medicine, percentage of subjects who could select the 
correct medicine, and feasibility assessment 

Results: Score of knowledge increased significantly (p<0.05) from 4.08 + SD 2.42 at baseline to 6.88 + SD 2.41 at Post 
I, to 6.92 + SD 2.31 at Post II, and to 6.65 + SD 1.72 at Post III in the intervention group. Percentage of subjects who 
could select the correct medicine increased significantly after CBIA-Pregnancy training from 46% at baseline to 92% at 
post I (X2 test p<0.05), to 85% at post II, and to 90% at post III (X2- test, p<0.05 compared to baseline). Feasibility 
assessment showed that CBIAïPregnancy needed less time to conduct and cost less than seminar and was supported 
by legal statements on medicine and law of consumersô protection. 

Conclusions: CBIA-Pregnancy improved knowledge and skills of pregnant women on selecting OTC common cold 
preparations. This strategy is considered easy to follow and feasible to implement in hospitals. 

Funding source(s): WHO-SEARO 

 
 
144 
Child Health 
Keywords: Children, chronic disease, access, essential medicines, healthcare 

A Rapid Assessment Protocol for Improving Access (RAPIA) to Medicine and Care for Children 
living with a Chronic Condition (Congenital Adrenal Hyperplasia) in Vietnam 

Kate Armstrong1, David Beran2, Maria Craig3, Claire Henderson1 
1CLAN (Caring & Living As Neighbours), Australia; 2IIF (International Insulin Foundation), United Kingdom; 3CHW 
(Children's Hospital Westmead), Australia 

Problem Statement: Affordable access to medicine and care are major barriers to survival and quality of life for children 
with chronic health conditions in resource-poor countries. Congenital adrenal hyperplasia (CAH) is the most common 
adrenal condition of childhood, with cortisol and aldosterone replacement essential to survival. CLAN advocated for the 
inclusion of hydrocortisone and fludrocortisone tablets in the WHO essential medicine list for children (EMLc), approved 
October 2008, but the history of insulin suggests this alone will not achieve affordable access for all. 

Objectives: The Diabetes RAPIA survey was conducted in Vietnam by the IIF in 2008 to explore barriers to insulin 
access and diabetes care. CLAN took this opportunity to implement an adapted protocol and clearly identify barriers to 
accessing medicine and care for children with CAH in Vietnam. Although the exact incidence of CAH in Vietnam is not 
yet known, initial newborn screening trials in 2007 suggest it may be higher in Vietnam (closer to 1:6000, as is found in 
the Philippines) than Australia, the United States, and the United Kingdom (generally around 1:18,000). 
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Design: Structured surveys and templates used in the Diabetes RAPIA were adjusted to specifically address CAH. The 
CAH RAPIA was not a statistical assessment of the Vietnamese health system, but rather a rapid collation of qualitative 
and quantitative data to analyse CAH in a low-income setting. 

Setting: The CAH RAPIA was a multi-level assessment of factors influencing access to medicine and care for people 
living with CAH in Vietnam, and had three components: macro (ministerial levels, private sector), meso (provincial 
levels and health care settings), and micro (caregivers and people living with CAH). Data were collected in Hanoi, Ho 
Chi Minh City, Thai Nguyen Province, and Dong Nai Province. 

Study Population: 204 interviews (for diabetes and CAH) were conducted. Participants were selected on the basis of 
role (ministerial and health sector) and convenience sampling (CAH families) from the four provinces (two mainly urban 
and two relatively wealthy and urban). 

Policies: Key policy aspects focused on registration and importation of hydrocortisone and fludrocortisone and on the 
financial burdens on CAH families. 

Outcome measure(s): Understanding key barriers to accessing medicines and care for people living with CAH in 
Vietnam 

Results: Although health care workers interviewed stated that more young children with CAH were surviving what was 
striking was the lack of older children with CAH (over 90% of children with CAH were younger than 15). The majority of 
families (60%) identify financial burdens (cost of medicines in the main) as their greatest concern. Barriers to affordable 
access to hydrocortisone and fludrocortisone were a mix of national and international factors: neither drug included in 
the WHO EMLc, neither drug registered in Vietnam, and variable pricing and quality. Barriers to care included lack of 
access to trained health professionals, particularly beyond major centres; travel costs; health systems not developed for 
paediatric chronic disease; clinical infrastructure unavailable; and a mismatch between actual and insurance-approved 
referral pathways. CAH family support clubs were effective for education and support. 

Conclusions: Since this assessment, access to hydrocortisone and fludrocortisone has improved in Vietnam, with both 
medicines now registered, imported, and available through public health facilities. Financial burdens on families remain 
the biggest threat to child survival and well-being. National and international efforts to promote affordable access to 
medication and care for children with chronic disease in resource-poor settings are needed to drive policies capable of 
effecting large-scale, sustainable, and systems-based change. 

Funding source(s): The CAH RAPIA was funded by CLAN with generous practical support from David Beran of the IIF. 
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CEMA-Community to Improve Knowledge and Skills in Evaluating Medicine Advertisements 

Chairun Wiedyaningsih1, Nunung Priyatni2, Siti Munawaroh3, Sri Suryawati4 
1Faculty of Pharmacy, Gadjah Mada University, Yogyakarta, Indonesia; 2Magister of Medicine Management and Policy, 
Faculty of Medicine, Gadjah Mada University, Yogyakarta, Indonesia; 3Agency for Women and Community 
Empowerment, Yogyakarta Province, Indonesia; 4Centre for Clinical Pharmacology and Medicine Policy Studies, 
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Problem statement: Since objective information on medicine advertisements is often scarce, medicine advertisements 
may affect the communityôs perception and health. The Critical Evaluation Medicine Advertisement by the community 
(CEMA-community) is a strategy that may empower a community in evaluating medicine advertisements. It was 
developed based on the previous study targeted at medical students with modifications on the content and the inclusion 
of local regulation on medicine promotion. 

Objectives: To evaluate the effectiveness of CEMA-community to improve knowledge and skills of participants in 
critically evaluating medicine advertisements 

Design: An intervention study used pre and post in time series with control group design 

Setting: The study was conducted in collaboration with Family Empowerment and Welfare Organization (PKK) in 
Yogyakarta municipality, Indonesia. 

Study population: Women who are involved in the family welfare movement team of the PKK organization 

Method: The CEMA-community method consisted of two sessions: the first was a brief lecture lasting 45 minutes, and 
the second involved small-group discussions using printed and audiovisual medicine advertisements in problem-
oriented approach for 60 minutes. An activity guide was provided. Recorded radio and television advertisements were 
displayed by means of portable computer. Data on knowledge were obtained by questionnaires. Data on skills were 
assessed by the number of inappropriate claims participants could identify the advertisements. All data were collected 
before intervention, right after intervention, and 2 and 4 weeks after intervention. Effectiveness of the approach was 
shown by the significance of the increasing level of knowledge and skills after intervention. In-depth interviews with 
participants indicated feasibility of the approach. 

Policy: The CEMA-community strategy can be used to empower the communities in critically evaluating medicine 
advertisements through any possible channel. 

Outcome measure(s): Scores of knowledge and skills in assessing medicine advertisements 

Results: Participantsô knowledge and skills in the CEMA-community group improved significantly (Wilcoxon test, p< 
0.05) right after intervention and was maintained at the 2 and 4 weeks follow-up. Score of knowledge in the CEMA-
community group (means: 13.9±2.52, 18.0±2.72, 19.0±3.10, 18.3±3.74, respectively before intervention, right after 
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intervention, and 2 and 4 weeks after intervention) improved significantly (Mann-Whitney, p<0.05) as compared to the 
control group. Similarly, scores of skills in the CEMA-community group (means: 7.8±6.05, 16.5±10.01, 32.6±12.89, 
32.2±13.06, respectively before intervention, right after intervention, and 2 and 4 weeks after intervention) also 
improved significantly (Mann-Whitney, p<0.05) as compared to the control group. 

Conclusion: CEMA-community was effective in increasing knowledge and skills to critically evaluate medicine 
advertisements. CEMA-community also feasible to be implemented among Yogyakarta PKK organization members. 

Funding source(s): Information not provided 
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Improving Diabetic Patientsô Adherence to Treatment Program by Using CBIA-DM Strategy in 
Hospital- Based Patient Community 

Titien Siwi Hartayu1,2, Aji Rustamaji2, Nurita Prasidayani2, Sri Suryawati2 
1Sanata Dharma University, Indonesia; 2Gadjah Mada University, Indonesia 

Problem Statement: As a chronic disease, diabetes-mellitus is a high risk in complications. In order to reduce diabetes-
related complications, adherence to treatment program is necessary. Unfortunately, adherence to treatment program of 
diabetic patients remains problematic. Therefore, developed a strategy to improve diabetic patientsô adherence to 
treatment program by adapting the CBIA (Mothersô Active Learning Method). The new strategy is called CBIA-DM. 

Objectives: To evaluate the impact of CBIA-DM strategy on diabetic patientsô knowledge, attitude, practice and 
adherence to treatment program. 

Design: Intervention study, utilizing time series, pre and post quasi-experimental with control group study design. 

Setting: The study was conducted in two charity hospitals in Yogyakarta, i.e.: Panti Rapih and Panti Rini hospitals. Panti 
Rapih DM club was selected as intervention site and Panti Rini DM club was chosen as control site. 

Study Population: Members of DM club, and/or their family, and/or their caregiver of Panti Rapih and Panti Rini 
hospitals. 

Intervention: Small group discussion interactive approach in one session program with two hours duration of activities. 
The activities covered introduction, active self-learning using CBIA-DM package, and wrap up and conclusion by DM 
experts. Data were collected at pre intervention, immediately, 2 weeks and 4 weeks post intervention. Adherence to 
treatment program was assessed by calculating the number of remaining tablets on the day pre test and post test, 
recording patientsô recall in diet, exercise and foot care practices per day and per week by nurses. Effectiveness of this 
hospital-based patient community program in charity hospital setting was assessed based on the increasing of 
knowledge, attitude, practice, adherence, intervention cost and acceptance of CBIA-DM by providers and participants; 
using Wilcoxon test, p < 0.005. 

Policy: CBIA-DM strategy can be used as patientsô empowerment in hospital setting. 

Outcome Measures: Knowledge, attitude,practice and adherence to treatment program, cost of intervention and 
acceptance of CBIA-DM program by the head of diabetic club and participants 

Results: CBIA-DM group significantly improved the knowledge score from 7.7 to 8.6 (p < 0.005) and practice from 4.6 to 
6.0 (p < 0.005) with score range 0-11, but not for the atttude score. Adherence increased from 30% vs. 16.7% at 
baseline, 46.7% vs. 23.3% at post 1, 30% vs. 13.3% at post 2. CBIA-DM program was conducted in two hours with unit 
cost US$ 4.00 per person cheaper than regular seminar in DM Club (US$ 8.00). Participants and provider expressed 
that CBIA-DM was easy to be followed and enjoyable. 

Conclusions: CBIA-DM package improved patientsô knowledge, practice and adherence to treatment program. It is an 
effective strategy which is easy to be followed and enjoyable. It is also feasible to be implemented in hospital- based 
setting as medium for RUM (Rational Use of Medicines) education. However, improvement of the program is still 
needed to sustain the impact of the program. 

Keywords: CBIA-DM, Diabetes Mellitus, Adherence, Hospital-based patient community, DM club. 

Funding Source: WHO-SEARO. 
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Irrational Use of Diabetes Medicines in Resource-Poor Settings 

David Beran, Geoff Gill, John S. Yudkin, Harry Keen 

International Insulin Foundation, United Kingdom 

Problem statement: Access to diabetes care is problematic in many resource-poor settings 

Objectives: To clearly identify the barriers to access to diabetes care in resource-poor settings 

Design: The Rapid Assessment Protocol for Insulin Access (RAPIA) is a practical field guide composed of a series of 
data collection tools and structured as a multilevel assessment of the different elements that influence the access to 
diabetes care. Its aim is to get a picture of the health system and to provide different stakeholders involved in diabetes 
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with recommendations for action. RAPIA provides information about (1) health service structure and functioning; (2) 
diabetes policies written and enacted; (3) reported and observed practice for diabetes management; (4) availability of 
insulin, syringes, medicines, and monitoring equipment; (5) other problems hampering access to diabetes care. 

Setting: At least 3 different areas of the following countries: Kyrgyzstan, Mali, Mozambique, Nicaragua, Vietnam, and 
Zambia 

Study population: Convenience sample of the following stakeholders in each country: ministerial levels, private sector, 
National Diabetes Association, Central Medical Store, educators, provincial health officers, health care settings (e.g., 
hospitals, clinics, health centres), pharmacies and dispensaries, caregivers (i.e., health care workers and traditional 
healers), and people with diabetes 

Outcome measures: Barriers to diabetes care at different levels of the health system in these countries were identified. 

Results: RAPIA has identified a variety of issues that are responsible for poor access to diabetes care. One major 
contributor to the difficulties is a failure to use the least costly but effective treatments. The purchase of insulin can 
consume as much as 10% of government expenditure on drugs. Selection of the type of insulin and oral medicines can 
have a huge impact on cost, with the newer analogue insulin formulations costing between 3 and 13 times more than 
biosynthetic human insulin. Similar considerations apply to most of the newer treatments for people with Type 2 
diabetes, which may cost up to 40 times more than metformin and sulphonylureas. Availability in the public sector and 
generic substitution also have a large impact on cost to the individual. 

Conclusions: A variety of barriers to diabetes care exist in the countries studied. One of these is the irrational purchase 
and use of insulin and medicines not adapted to the health and economic situation of the given country. What is clear 
from this research is that multiple health system, economic, and social factors affect diabetes care, and these cannot be 
considered in isolation from each other. 

World Diabetes Foundation, Diabetes Foundation (UK based Charity), Diabetes UK, the World Health Organisation, the 
Barnett & Sylvia Shine No 2 Charitable Trust, other donations from organisations and individuals and administrative 
support from University College London. 
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Extension of market exclusivity and its impact on the accessibility to essential medicines, and drug 
expense in Thailand: Analysis of the effect of TRIPs-Plus proposal 

Chutima Akaleephan1, Suwit Wibulpolprasert2, Rungpetch Sakulbumrungsil3, Paithip Luangruangrong4, 
Anchalee Jitraknathee5, Achara Aeksaengsri6, Siripa Udomaksorn7, Viroj Tangcharoensathien1, Sripen 
Tantivess1 
1International Health Policy Program-Thailand, Thailand; 2Ministry of Public Health, Thailand; 3Faculty of 
Pharmaceutical Sciences, Chulalongkorn University, Thailand; 4Drug and Medical Supply Information Center, Ministry 
of Public Health, Thailand; 5Drug Control Division, Food and Drug Administration, Ministry of Public Health, Thailand; 
6Research and Development Institute, Government Pharmaceutical Organisation, Thailand; 7Faculty of Pharmaceutical 
Sciences, Prince of Songkla University, Thailand 

Background: In Thailand and the US negotiating FTA, the óTRIPs-Plusô is one of the US proposal which would result in 
an extension of market exclusivity of innovative drugs. In addition, it would foreseeably lead to high and unaffordable 
medicine prices and inaccessibility to essential medicines. 

Objective: To quantify the impact on medicine expense and medicine accessibility. 

Methods: Based on 2000 to 2003 Thai Food and Drug Administration (FDA)ôs and the Drug & Medical Supply 
Information Center (DMSIC), costs and accessibility were estimated upon the price and quantity costing between 
innovative medicines and their generics plus some parameters found from their competitive behaviour. Thereafter, we 
simulated the 10-year potential additional expense on the 2003 unit price of the patented and monopolized non-
patented medicines. 

Results: In 2003, the availability of generics helped to save 104.5% of actual expense and the accessibility would 
increase by 53.6%. By extension of market exclusivity, given that there were 60 new items approved annually, the 
cumulative potential expense was projected to be $US 6.2 million for the first year to $US 5215.8 million in tenth year. 

Conclusion: The TRIPs-Plus proposal would result in a significant increase in the medicine expense; and a delay in the 
increase in medicines accessibility via generics. Several options as well as other related mechanisms to help reduce 
the negative impact are proposed. 
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Quantifying the Impoverishing Effects of Purchasing Medicines: A Cross-Country Comparison of 
the Affordability of Medicines in the Developing World 

Laurens Mathieu Niëns1, Alexandra Cameron2, Van de Poel Ellen1, Margaret Ewen3, Werner B.F. Brouwer1, 
Richard Ogilvie Laing2 



Abstracts 

37 
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Switzerland; 3Health Action International Global, Amsterdam, The Netherlands 

Problem statement: In developing countries, medicines make up a large portion of total health care costs. Because 
insurance often is not available or does not cover the costs of medicines, millions need to pay for their medication out of 
pocket at the time of illness. Hence, in increasing the access to medicines, the issue of affordability is crucial. In this 
study we quantify the affordability of medicines in developing countries. 

Design: A cross-country comparison of the affordability of four essential medicines was carried out. We calculated the 
percentage of the population that would drop below the poverty line after a hypothetical procurement of a medicine. 
Thus, we compared pre- and post-payment incomes and set these against the international poverty lines of 1.25ï2.00 
U.S. dollars. Because availability of medicines in the public sector is low, we focused on the private sector, on which 
most people in developing countries rely for their medication. We looked at the originator brand (OB) and lowest priced 
generic (LPG) version of salbutamol 100 mcg/dose inhaler, glibenclamide 5 mg cap/tab, atenolol 50 mg cap/tab, and 
amoxicillin 250 mg cap/tab. Using prevalence rates for asthma, diabetes and hypertension, we also calculated the 
number of people already being affected or impoverished due to high medicine costs. 

Study population; The populations of 16 low- and middle-income countries; in total approximately 775 million people 

Outcome measure: We calculated the percentage of the population living below the poverty line before a (hypothetical) 
procurement of a medicine as well as the proportion of the population that would be below the poverty line after the 
procurement of a medicine. The proportion of the population being pushed below the poverty line, we call impoverish 
rates. This proportion of the population is at risk of being impoverished. 

Results: In the 16 countries studied, large portions of the population are at risk of becoming impoverished due to the 
procurement of medicines. LPGs were much more affordable than OB products. For example in Yemen, a low-income 
country where 7% of the population lives on a pre-payment income of less than 1.25 U.S. dollars a day, OB 
glibenclamide purchased in the private sector would impoverish an additional 22% of the population versus 3% for the 
lowest priced generic equivalent. In Nigeria, a low-income country where 56% of the population lives below 1.25 U.S. 
dollars per day, OB amoxicillin bought in the private sector would impoverish an additional 23%, whereas when 
procuring the lowest priced generic equivalent this would be 12%. 

Conclusions; The high cost of medicines can push large groups of patients into poverty. Our results call for action to 
make access to medicines a priority. Not only to ensure access to medicines but also as a component in reducing 
poverty. Possible lines of action include promoting the use of quality-assured, low-cost generics as well as developing, 
implementing, and enforcing sound national and international price policies such as, for example, restrictions on supply 
chain mark-ups, tax-exemptions, and regulating prices for end-users. 

Funding source(s): No direct funding was received for this study. The authors were personally salaried by their 
institutions during the period of writing. 
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Problem statement: There is growing indifference among pharmacy practitioners towards their duty as information 
providers to patients. The pharmacy curriculum does not emphasise such practical pharmacy aspects. The patients do 
not always get enough information about the proper use of medicines from prescribers due to time constraints. This 
leads to improper use of medicines by patients. 

Objectives: To collect baseline data from students and to intervene through information, education, and communication 
(IEC) to raise awareness among pharmacy students about rational pharmacy practice 

Design: A pre-post design study with two interventions was planned using a sample of local graduate and final year 
pharmacy students from four colleges. After informed consent was obtained, their base knowledge was assessed 
through written testing, which comprised 27 objective questions related to awareness and attitude towards rational 
pharmacy practice. This was followed by the first interventionðpublication of seven articles on rational medicine use in 
a leading local English news daily. The articles were displayed on the studentsô notice board of their respective 
colleges, and the participants were reminded when these appeared in print. The second intervention was a half-day 
interactive session where six short lectures were delivered to participants on right and wrong approaches in pharmacy 
practice. Posters about doôs and donôts of rational pharmacy practice were displayed at the venue. After the second 
intervention, repeat testing was done using the same pretest questions to assess change. Pre- and post-intervention 
data was compared using Fisherôs exact test. 

Results: Awareness about DTCA, off-label use, schedules of medicines, books of reference, and pharmacovigilance 
was significantly changed post-intervention. False notions about need of medicine for every illness, side effects of OTC 
medicines, brand verses generic quality, newer and costly medicines, injections, and FDCs significantly changed. 
Attitudinal change was seen in rechecking doubtful prescriptions with the prescriber, lodging a complaint with FDA for 
quality check, and repeating prescriptions. 
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Conclusions: The role of pharmacist in health care provision is usually overlooked in India. Rational practice must be 
included at the student level so that when pharmacists enter the profession they are aware of their responsibilities. This 
study showed that a properly timed and meticulously constructed intervention brings about positive change in 
knowledge and attitude. 

Funding source(s): The study was not funded, and there is no conflict of interest. 
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Interventional Study on Self Medication in Commonly Occurring Illnesses in Nonmedical Staff of a 
Tertiary Care Teaching Hospital 

Smita dipak Sontakke1, Vijay Thawani2, Sachi Bang1 
1Government Medical College, India; 2Department of Pharmacology, VCSGGMSRI, Srinagar, Pauri-Garhwal, 
Uttarakhand, India 

Problem statement: Self medication with prescription medicines is known to occur in developing economies since 
prescription medicines are freely sold over the counter (OTC) because regulations are not implemented. Self 
medication may result in health hazards resulting from failure to recognize warning symptoms of a disease, missed 
diagnosis, incorrect therapy, failure to follow precautions, failure to recognize drug interactions and ADRs, use of an 
inadequate or excessive dose, use of the same medicine under different brand names, and failure to seek subsequent 
medical advice. 

Objective: To study patterns of self medication among nonmedical staff of tertiary care teaching hospital in 5 common 
illnesses (i.e., diarrhea, constipation, sore throat, common cold, and insomnia) and to evaluate the impact of 
information, education, communication (IEC) intervention 

Design: This was a randomized, self-control, interventional, pre-post intervention design. A pretested, semi-structured, 
open-ended questionnaire was used to assess existing knowledge of 100 randomly selected, nonmedical staff 
members of a tertiary care teaching hospital of Nagpur, India, about treatment of the specified 5 illnesses. Information 
was sought about medicines used, dose, and ADRs. Respondentsô awareness of the warning symptoms of the disease 
and knowledge about nonpharmacological measures and precautions to be taken while using medicines were 
recorded. 

IEC Interventions: Based on the baseline data obtained after analyzing the pre-intervention questionnaire, small group 
discussions were conducted. These were followed by distribution of handouts containing information about all issues 
addressed in the questionnaire. A month after this IEC intervention, the pre-intervention questionnaire was re-
administered to see the change. 

Results: The number of respondents was the same after the intervention. Positive outcomes after intervention included 
increased awareness about ADRs and knowledge of warning symptoms of disease, non-pharmacological measures, 
and precautions to be taken while using medicines. Significant positive change in the type of medicine used for 
constipation was observed after intervention. There was no improvement in the pattern of antimicrobials used, and no 
reduction in the number of respondents who used prescription medicines OTC. Positive outcomes were observed in the 
age group of 25ï40 years and in graduate respondents. Statistical analysis was done by Fischerôs exact test. 

Conclusions: Patterns of self medication improved after IEC interventions, but some aspects were resistant to change. 
The problems of using prescription medicines OTC and of inappropriate use of antimicrobials can be controlled only 
with strict implementation of regulations to prevent their availability OTC. 

Funding source(s): This study was not funded, and there is no conflict of interest. 
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Use of Prophylactic Oxytocin by Health Care Providers in Northeast Argentina as Part of Active 
Management of the Third Stage of Labor 

Connie Nguyen1,2 
1Tulane School of Public Health & Tropical Medicine, United States of America; 2Institute for Clinical Effectiveness and 
Health Policy-Buenos Aires, Argentina 

Problem statement: Postpartum hemorrhage (PPH) is the second leading cause of maternal deaths in Latin America 
and the primary cause throughout the world. To reduce the incidence of PPH, active management of the third stage of 
labor (AMTSL) has been widely recommended and accepted as standard care. In many countries, however, particularly 
in Latin America, AMTSL is not being routinely practiced. In particular, birth attendants are not routinely administrating 
prophylactic uterotonics to mothers in labor as a result of lack of knowledge among health care providers and limited 
access to drugs, among other reasons. 

Objectives: The primary objective was to measure and compare birth attendantsô knowledge, use, and opinion 
regarding prophylactic uterotonics, controlled cord traction, and uterine massage from before and after the intervention 
was administered. The secondary objective was to assess the availability and storage conditions of prophylactic 
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uterotonics, as well as the existence of clinical guidelines regarding labor and delivery, at each of the participating 
hospitals. 

Design: This was a prospective before-and-after study without a control group. We evaluate the efficacy of an 
intervention through pre- and post-surveys distributed among medical workers in 5 maternity hospitals in Corrientes 
Province. 

Setting: The study took place in 5 hospitals located throughout the province of Corrientes, located in northeastern 
Argentina. Corrientes Province is an economically underdeveloped region that depends mostly on agriculture for 
subsistence and growth. The participating hospitals were either primary or secondary and are part of the public sector. 

Study population: We invited all birth attendants, including physicians, midwives, and nurses who work in the 
participating hospitals to take part in the study. During the baseline period, 30 providers participated in the survey. 
During the follow-up period, 32 providers participated. For both phases, the mean age was approximately 40. One-third 
of them were male, and the overwhelming majority were physicians. 

Intervention: During a 6-month baseline period, we performed an intervention that consisted of training birth attendants 
on AMTSL, distributing oxytocin-filled vials of Uniject, and employing hospital reminders to reinforce the practice of 
AMTSL. For the training process, we conducted a 1-day instructional session at each hospital. During the intervention 
period, 1-ml Uniject devices containing 10 IU of oxytocin as well as oxytocin vials and syringes were distributed to the 
participating hospitals. The Prevention of Postpartum Hemorrhage Initiative (POPPHI), sponsored by USAID, 
constructed posters that instructed how to practice AMTSL. These posters were then placed in conspicuous locations 
throughout the hospitals. 

Outcome measurements: To determine the use of AMTSL, particularly the administration of prophylactic oxytocin, from 
before and after the intervention, information was collected from the study data forms of 941 women giving vaginal 
births at the baseline period and 951 at the intervention period. 

Results: For the most part, providersô knowledge and positive attitude about AMTSL increased from the baseline to the 
follow-up period, with a few exceptions. Fewer respondents answered ñyesò in the post-survey regarding what AMTSL 
consists of. The percentage of providers who felt that prophylactic uterotonics were effective was higher in the pre-
survey than post-survey. These differences were not statistically significant. 

The follow-up questionnaire contains a series of questions regarding Uniject that are not included in the baseline one, 
since the latter was administered prior to the intervention. For these questions, nearly 97% of providers responded that 
they have used Uniject to administer prophylactic uterotonic. 96% answered that Uniject facilitates the use of 
prophylactics as part of AMTSL. When asked to compare Uniject to ampoules and syringes, all contested that Uniject 
was easier to use than the rest. 44% replied that if Uniject was not available, the administration of oxytocin would be 
reduced. 

Conclusions: The results from our study indicate an overall increase in the use of AMTSL ensuing the intervention. The 
area that showed the greatest increase was the administration of prophylactic oxytocin. The percentage of providers 
who have used controlled cord traction or uterine massage increased as well, although the number was already 
significantly high prior to the intervention. In conclusion, the intervention yielded mostly positive results. More health 
care workers in Corrientes Province are aware of AMTSL and how to administer each component. Because the sample 
size is very small, however, it is recommended that additional surveys be administered on a greater scale, perhaps in 
other provinces of Argentina to compare if the results remain consistent and to assess the discrepancies from this 
particular study. 

Funding source(s): Minority Health International Research Training, National Center on Minority Health and Health 
Disparities, and the National Institutes of Health, USA 
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Overview of Systematic Reviews on Pharmaceutical Policy and Their Relevance to Low- and 
Middle-Income Countries 

Andy Gray1, Fatima Suleman2 
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South Africa; 2School of Pharmacy and Pharmacology, University of KwaZulu-Natal, South Africa 

Problem statement: The evidence base for large-scale pharmaceutical policy interventions has not been systematically 
summarised or assessed for relevance in low- and middle-income countries (LMIC). 

Objectives: To determine the impact of pharmaceutical policies by means of an overview of systematic reviews (SRs) 
on pharmaceutical policy and to assess the relevance of such evidence in LMICs 

Design: Relevant databases (e.g., MEDLINE, EconLit, CINAHL, Cochrane, ProQuest, EMBASE, JOLIS, ISI Web of 
Science, IPA, INRUD, NTIS, PAIS, SourceOECD and WHOLIS) were searched from inception to May 2009 to identify 
SRs on 13 pre-determined policy categories. Pharmaceutical policies were defined as laws, rules, and financial and 
administrative orders made by governments, nongovernment organisations, or private health insurers that are intended 
to directly affect the use or cost of medicines. 

Results: Searches yielded 7,129 citations; 55 were identified for full text retrieval but 38 were considered relevant only 
as background material or as policy options that have not yet been applied at scale; 17 were considered for inclusion 
into the review. Three were subsequently rejected and the findings of 14 SRs were extracted and their applicability in 
LMICs considered. No SRs assessed patent and profit policies, sales and dispensing policies, policies that regulate the 
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provision of health insurance including medicines coverage, or policies that deal with the provision of patient 
information. One SR dealt with registration and classification policies (the scientific basis for generic medicine 
registration, applicable to all countries); 1 with marketing policies (the effects of direct-to-consumer advertising; though 
not explicitly allowed in any LMIC, still of relevance); 1 with policies on price and purchasing (reference pricing; of 
limited applicability in LMICs not using insurance financing); and 2 with prescribing policies that rely on financial 
incentives (replacing fee-for-service remuneration with alternatives, such as capitation; neither easily applicable in 
LMICs where there is no separation of health care financing from provision of services). Nine SRs dealt with one or 
more of the following: prescribing policies that rely on educational or regulatory policies targeting prescribers, policies 
that determine which medicines are reimbursed, restrictions on reimbursed medicines (such as prior authorization), co-
payments, and caps. The dissemination of educational materials alone had little effect. Group education might have 
some effect, and one-on-one academic detailing, computerised alerts and reminders, and pharmacistsô interventions 
(such as pharmacist-led collaborative care) were effective in changing prescribing behaviour. Application at scale is 
limited in LMICs by the shortage of trained health professionals and computerisation. Managed care formulary 
management tools have little direct applicability in LMICs outside of private insurance schemes, and the effects of cost 
shifting from third-party payers to poor and vulnerable patients need attention. Such tools will be of greater relevance as 
more middle-income countries introduce national health insurance schemes. 

Conclusions: More primary evidence of the application of pharmaceutical policies at scale in LMIC settings needs to be 
published. LMICs should be encouraged to fund monitoring and evaluation units within their national structures to 
generate and assess such evidence. 

Funding source(s): Alliance for Health Policy and System Research 
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Cost Analysis of Management of Malaria Using ACT in the Private Sector of Zimbabwe: A 
Regulatory Implication 
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Problem statement: The development of antimalarial drug resistance has led to increasing calls for the introduction of 
artemisinin-based combination therapy (ACT). Zimbabwe adopted ACTs as first-line management of malaria with 62% 
of malaria patients traditionally being managed in the private sector; however, of importance was the issue of 
accessibility. The previous first-line therapy of chloroquine plus sulfadoxine and pyrimethamine (CQ-SP)was easily 
accessible with limited financial barriers. ACTs are expensive and have an additional condition to access them. 
Medicines Control Authority of Zimbabwe (MCAZ) regulation can affect access by changing the category of these 
regimens from prescription preparation (PP) to household remedy (HR). It is expected that any category chosen by 
MCAZ has implications for out-of-pocket expenditure per malaria case managed from a patientôs perspective. This 
study aimed at elucidating the variation in costs of management of malaria using ACTs from patientôs perspective. 
Specifically, patient costs associated with different categories from PP, pharmacist initiated medicine (PIM), pharmacy 
(P), and HR. 

Objectives: To determine the costs associated with management of a single adult case of uncomplicated malaria using 
ACTs with ACTs assuming different categories in Zimbabwe (HR, P, PIM, and PP) from a patientôs perspective; to 
determine the costs associated with management of a single adult case of uncomplicated malaria using CQ-SP in 
Zimbabwe, from a patientôs perspective; and to compare these costs and make appropriate recommendations from an 
economic perspective 

Design: An activity-based costing (ABC) approach was instituted in this study. The three major activities involved 
included consultation, diagnosis, and drug treatment, which are major indicators of the out-of-pocket expenditure from 
the patient perspective. Three possible scenarios for consultation could be assumed depending on the category of the 
ACT: (1) no consultation required (if a drug is categorized as HR or P), (2) pharmacistsô consultation if it is a PIM, and 
(3) doctorôs consultation if it is a PP. Diagnosis has two major routesðeither optic microscopy or through rapid 
diagnostic tests based on lateral flow immuno-chromatography (commonly known as RDTs). Drug treatment could only 
be equivalent to the drug price of either ACT or CQ-SP. We developed case scenarios for malarial patients in need of 
malaria health services using various possible routes. These possible routes were valued using market rates in the 
private sector. All costs were reported in 2010 base year. 

Setting: Private patient case scenarios were developed to depict the stages of malaria service provision is this sector. 

Study population: All patients with susceptible malaria episodes who access their services in the private sector 
(estimated to be 62% of all malaria cases in Zimbabwe) 

Intervention(s): The intervention of interest was an adult case of malaria managed in the private health sector of 
Zimbabwe. 

Policies: Introduction of ACTs, followed by regulatory framework, which required mandatory confirmation by malaria test 
before commencement of treatment. Furthermore, a requirement of categorization of ACTs was also pending. 

Outcome measure(s): The extent of variation in financial barriers to access of malarial service in the private health 
sector of Zimbabwe as approximated by out-of-pocket expenditure on consultation, diagnosis, and drug treatment. 

Results: The study determined that the decision of how to categorize ACTs has huge implications for access of malarial 
services in the private health sector of Zimbabwe. Initially, there was no consultation required with the use of CQ-SP in 
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malaria management. Because these medicines were HR category, they could be accessed in supermarkets. Their 
cost per adult course was only 2.67 U.S. dollars (USD) (range 2ï4USD). If categorized as HR or P, however, ACTs will 
lead to a total cost per case managed of 15.98 USD (range 12ï17USD). If categorized as PIM, an initial consultation 
will average 1USD (range 0ï3USD) plus the diagnosis using RDT of approximately 5USD (range 4ï6USD) with 
additional drug cost averaging 13.48USD. It was also determined that the cost of management of malaria if ACT are 
categorized as PP will increase to (1) consultation fee of 20USD (range 15ï30USD), (2) diagnosis costs of 5USD for 
RDTs or 12.22USD for laboratory (optic microscopy), and (3) 13.48USD for drug treatment. 

Conclusions: It is evident from the results that making the ACTs a PP will yield a total out-of-pocket expenditure of 
approximately 56USD, which is about 4 times greater than a case with ACT categorized as a HR. This results in 
enormous financial barriers to access. It is therefore paramount for the regulator (MCAZ) to consider these cost 
implications if universal access to malaria treatment and care is to be realized. These results, however, need to be 
weighed in line with other factors such as drug resistance associated with unlimited access, misuse of limited resources 
associated with uncontrolled access and unconfirmed cases, and training of the public on use of RDTs. 

Funding source(s): Health Economics, Research and Information Trust 
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Medicine Prices, Availability, and Affordability in Vietnam 

Tuan Anh Nguyen1,2, Rosemary Knight1, Andrea Mant1, Minh Quang Cao3, Martin Auton4 
1School of Public Health and Community Medicine, University of New South Wales, Australia; 2Department of 
Pharmaco-economics and Pharmaceutical Management, Hanoi University of Pharmacy, Vietnam; 3Ministry of Health of 
Vietnam, Hanoi, Vietnam; 4Health Action International, Amsterdam, the Netherlands 

Problem statement: Ensuring the availability of affordable medicines is a precondition to realizing the fundamental 
human right of access to essential health care. Yet, medicine prices are often high and unaffordable for a large 
segment of the worldôs population. 

Objective: To assess the price, availability, and affordability of a sample of medicines in Vietnam 

Methods: Data on the price and availability of 42 medicines were collected in November 2005 using the standard World 
Health Organization/Health Action International methodology in 5 geographical areas in Vietnam. The median price of 
these medicines was compared with the Management Science for Health international reference prices, expressed as 
median price ratios. Affordability was measured as the number of daysô wages required for the lowest paid unskilled 
government worker to purchase one course of therapy. Of the 42 medicines studied, 15 were chosen for international 
comparison, which were included in at least 80% of other country surveys using this methodology. 

Results: Generic medicines were found in 33.6% of public medicine outlets. The median public procurement price was 
1.82 times the international reference prices for generics, but for some individual medicines it was less than half of that. 
The price to patients in public outlets was higher than in private pharmacies. Adjusted for Purchasing Power Parity in 
2005, the lowest generic prices in private pharmacies were still 8.3 times higher than the benchmark. Despite the 
markedly lower prices, medicines in Vietnam were much less affordable than in the comparable Western Pacific 
Region. 

Conclusions: Medicines in Vietnam were high in price, and low in both availability and affordability, especially in the 
public sector. Access to medicines, therefore, remains a challenge for the Vietnamese Government. To make public 
facilities a primary treatment option for the poor, Vietnam needs to reduce medicine prices in this sector by improving 
procurement efficiency, ensuring and promoting low-priced generics, and regulating reasonable mark-ups. 

Funding source(s): The World Health Organization (Vietnam Office) 
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Corruption and High Medicine Prices in Vietnam: A Qualitative Study 

Tuan Anh Nguyen1,2, Rosemary Knight1, Andrea Mant1, Minh Quang Cao3, Husna Razee1 
1School of Public Health and Community Medicine, University of New South Wales, Australia; 2Department of 
Pharmaco-economics and Pharmaceutical Management, Hanoi University of Pharmacy, Vietnam; 3Ministry of Health of 
Vietnam, Hanoi, Vietnam 

Problem statement: Medicine prices in Vietnam were unreasonably high. Adjusted for Purchasing Power Parity in 2005, 
the prices to patients in the public sector were 46.58 and 11.41 times the international reference price for originators 
and lowest priced generic equivalents, respectively. 

Objective: To identify the main reasons for high medicine prices in Vietnam 

Method: Semi-structured questionnaires were used to conduct 43 interviews with different stakeholders including 
pharmaceutical companiesô representatives, Ministry of Health officials, and prescribers in Vietnam from April 2008 to 
December 2009. The interviews were all recorded, transcribed, and coded using NVivo8  software. Ethics approval 
was obtained from the University of New South Wales. 
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Results: According to participantsô responses, originator medicines in Vietnam were too expensive due to a supplier 
monopoly. Prices of generic medicines were set at around 80%, sometime even higher than those of corresponding 
originator medicines due to informal payment to authorities, commissions for prescribers, and kickback to hospital 
pharmaceutical departments. Pressures for survival arising from an imperfectly competitive pharmaceutical market, among 
other reasons, were believed to force pharmaceutical companies to be inextricably linked to prescribers. Salary pressures 
and the perpetual corruption in the absence of penalties in Vietnam were given as the main motives for prescribers to 
collude with the pharmaceutical industry. The magnitude of reported corruption varied across geographic regions, sectors, 
and prescriberôs specialties. In addition, overreliance on the international market, poor market intelligence, failure to achieve 
economies of scale due to duplication in drug production and distribution, too many layers in the distribution network, and 
malfunctioning pricing policies were reported to be non-corruption related causes for the high medicine prices in Vietnam. 

Conclusions: Corruption was reported as a main driver for high medicine prices in Vietnam. Although individual factors 
such as professional ethics and personal value influenced physician behaviours and their response to corruption, 
entrenched or intractable systemic issues including lack of transparency and accountability and poor legislation 
enforcement emerged as important factors perpetuating corruption. Addressing the widespread issue of corruption, 
both individual and systemic factors, is necessary in developing sound medicine pricing policies in Vietnam. 
Interventions to relieve dependencies for survival of health care services on the corrupt system are needed. 
Rationalization of the domestic drug production and distribution to achieve economies of scale and reduce wasteful 
uneconomic competition might be a solution that Vietnam needs to achieve soon. 

Funding source(s): The Ministry of Education and Training, Government of Vietnam 
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Promoting Rational Antibiotic Prophylaxis in Clean Surgeries in China 

Yingdong Zheng1, Jing Sun2, Qin Yan3 
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Problem statement: An official report shows that 80ï90% of the clean surgeries were with irrational antibiotic 
prophylaxis in Chinese tertiary hospitals in 2007. 

Objectives: To promote rational antibiotic prophylaxis in clean surgeries in China 

Design: A controlled intervention study. The effect of the intervention was measured and compared before and after 
intervention, and compared with the control group. 

Setting: Public general tertiary hospitals 

Study population: The sampling frame is within the National Monitoring Network of Clinical Antibiotics Use (Network) 
which consists of 164 tertiary hospitals distributed in 31 provinces. All provinces were divided into 3 groups based on 
their gross domestic product per capita in 2007. Three hospitals were randomly selected from each group, 9 hospitals 
were selected as intervention group (IG). Three other hospitals voluntarily joined IG, a total of 12 tertiary general 
hospitals were finally included in IG. Each hospital in IG was required to collect all the medical records of the 3 targeted 
clean surgeries (i.e., thyroidectomy, mastectomy, and hernia) discharged in the months of March and September 2008, 
March and June 2009, respectively. All the network hospitals were assigned to control group (CG). Each hospital in CG 
was required to randomly select 15 surgery cases from all the discharged cases in the 2nd week of the 1st month of 
each quarter (January, March, June, and September), and report to the Network every half year in June and December. 
There were 164 hospitals providing data to the Network in March 2008, and 171 hospitals in March and June 2009 
(additional hospitals joined the Network). All targeted clean surgery cases were indentified from the Network as control 
sample. 212 cases were identified from Network database in March 2008, which were extracted from the 2008 first half 
year of reporting; 445 cases were identified from the 2009 first half year of reporting, including the data for March and 
June 2009. In total, 3,961 and 657cases identified in IG and CG, respectively, for the study. 

Interventions: Circulating and implementing MOH regulations in both IG and CG; launching DTC training course plus 
circulating related materials and literature of rational antibiotic prophylaxis in clean surgery to physicians in IG. Other 
interventions in IG include formulating guidelines at hospital level and using the monitoring, training, and planning 
(MTP) method to comply with the guidelines. 

Outcome measure(s): Proportion of antibiotic medication with or without indication was judged. The cases using 
antibiotics with indication were evaluated with a synthetic score to measure the rationality of antibiotic prophylaxis. 

Results: Following three waves of interventions, the proportion of cases not using antibiotics rose from 3.5% to 11.9%, 
and the average duration of antibiotic medication of IG declined from 4.9 to 4.1 days (Kruskal-Wallis H Test, p<0.05). 
The proportion of antibiotics use without indication of IG decreased from 61.9% to 60.9%, and the rationality scores of 
IG increased from 55.4 to 77.0. Comparing the changes of IG with CG during March 2008 and June 2009 following the 
third intervention, the proportion of antibiotics use without indication decreased from 61.9% (IG) and 84.4% (CG) (ɢ2 
test, p<0.01) to 60.9% (IG) and 59.1% (CG) (ɢ2 test, p>0.05); the rationality scores increased from 55.4 (IG) and 57.6 
(CG) (t test, p>0.05) to 77.0 (IG) and 64.3 (CG) (t test, p<0.01), respectively. The key irrational antibiotic prophylaxis 
problems were antibiotic selection, medication given at the wrong time, and the long duration of medication, which held 
28.1%, 34%, and 69.6% of the total indicated cases, respectively. 
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Conclusions: The interventions made limited improvement in not using antibiotics without indication, but significant 
improvement in using antibiotics with indication toward rationality. There are complicated factors affecting the antibiotics 
use decision-making beyond the capacity of technical interventions. 

Funding source(s): WHO 
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A Survey on the Quality of Anthelminthic Medicines in Cambodia 

Mohiuddin Hussain Khan,1 Junko Okumura,2  Tey Sovannarith,3 Nam Nivanna,3 Manabu Akazawa,4 Kazuko 
Kimura 1  

1Department of Drug Management and Policy, Institute of Medical, Pharmaceutical and Health Sciences, Kanazawa 
University, Ishikawa, Japan; 2Department of International Health, Institute of Tropical Medicine, Nagasaki University, 
Nagasaki, Japan 3National Health Product Quality Control Center, Phnom Penh, Cambodia 4Department of Public 
Health and Epidemiology, Meiji Pharmaceutical University, Japan  

Problem Statement: Counterfeit medicine is a global threat to the access of medicines, especially in the developing 
countries. In response to the counterfeit crisis of Cambodia the Ministry of Health initiated a project in collaboration with 
Kanazawa University, Japan in 2006. The overall infection rate of intestinal parasite ranged from 26% to 54% in 
different parts of Cambodia (Stich et al. 1999; Lee et al. 2002; Parak et al. 2004). On these backgrounds in 2008, the 
anti-counterfeit medicine project investigated the quality of anthelminthic medicines in the private pharmaceutical 
market, which is the first among such category of medicines in the country.  

Objectives: The objectives of this survey were to assess prevalence of counterfeit anthelminthic medicines, and to find 
out influential factors.  

Design: Cross-sectional study 

Setting: Private pharmacies of the capital, Phnom Penh and three adjacent provinces, Kandal, Takeo and Kampong 
Speu of Cambodia.  

Study Population: Albendazole, mebendazole and metronidazole were selected as candidate medicines from the 
Essential Drug List of Cambodia. Samples were collected from August 5 to 20, 2008 through a stratified random 
sampling scheme to cover all types of private drug outlets. 

Intervention(s): Medicines were carefully observed including their registration labeling. Authenticity investigation was 
conducted with the respective manufacturers and with the Medicines Regulatory Authorities (MRAs).  Analyses of the 
samples were conducted by High Performance Liquid Chromatography (HPLC) at the National Health Product Quality 
Control Centre (NHQC), Cambodia. Where appropriate, Fisherôs exact test was used to test the significance of 
categorical variables in 2X2 table, and Tukeyôs HSD (Honestly Significant Difference) test was applied to identify 
association among levels of classification variables.  

Results: A total of 203 samples of anti-helminthics were collected from 137 drug stores. Domestic products constituted 
36.9% of the total samples. Unlicensed outlets were significantly more common in rural areas (25%, 25/102) than in 
urban areas (12%, 12/101) (Fisherôs exact test: p<0.05). Out of 196 samples which were verified for registration, 15.8% 
were not registered. The registration status of medicines was significantly associated with the type of drug outlet  
(Tukeyôs HSD, p<0.05), package conditions (Fisherôs exact test, p<0.05), and urban/rural area (Fisherôs exact test, 
p<0.05). Among 165 samples, which were successfully investigated for their authenticity, 7 (4.2%) were identified as 
counterfeit. All of these medicines were purchased as loose conditions in open packs or containers, and most of them 
were foreign manufactured and/or without registration.  

Conclusion: The survey urges strict implementation of registration system along with vigilance on the availability of 
unregistered medicines in the pharmaceutical markets to combat counterfeit medicines in Cambodia.  

Funding source: Japan Pharmaceutical Manufacturers Association (JPMA) 
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Antibiotics and Pediatric Acute Respiratory Infections in Rural Vietnam: Health Care Providersô 
Knowledge, Practical Competence, and Reported Practice 

Chuc Thi Kim Nguyen 

Hanoi Medical University, Viet Nam 

Problem statement: Acute respiratory infections (ARIs) are among the leading 

causes of morbidity and mortality among children in low and middle-income countries. In Vietnam, ARI symptoms are 
the most common reason for seeking health care for children. 

Objectives: To assess knowledge, practical competence, and reported practices among health care providers about 
antibiotics to treat acute respiratory infections in children under 5 in rural Vietnam 
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Design: This is a descriptive cross-sectional study conducted June to July 2007 in Bavi district, Vietnam. Inclusion 
criteria were all health care providers (HCP) who prescribe or dispense drugs for treatment of children under 5 in the 
district, excluding traditional healers. 

Setting: The study setting was Bavi district, 60 km west of Hanoi, where an Epidemiological Field Laboratory (Filabavi) 
was implemented in 1998. The district covers an area of 410 km2 divided into lowland, highland, and mountainous 
areas according to geographical characteristics. 

Study population: HCPs who provided neither health services nor western drugs for children under 5 were excluded 
from the study. To check the completeness of the list, communal health staff and Filabavi surveyors travelled around 
the commune to double-check. In all, of the 457 health care providers on the list, 48 were ineligible due to incorrect 
address, not treating children, or using only herbal medicines for treatment. 

Results: Of the total 392 respondents, 27% agreed with statements regarded as correct concerning the consequence of 
antibiotic resistance, which is ultimate treatment failure for both patients and community. 21% stated antibiotics should 
be used if the child had cough and runny nose without fever, and 79% in cases where fever is included. In all, 19% of 
HCP had correct knowledge about the use antibiotics for treatment of ARI among children under 5. The use rate of 
antibiotics in common colds (81%) was not significantly different compared with that in the pneumonia scenario, if 
referral cases (87%) are not considered; however, it was significantly lower among those who had correct knowledge. 
According to reported practice, children in the latest encounters were mild ARI 62%, then severe ARI 19%, and others 
19%; of those, the antibiotic use for treatment was 90%, 87%, and 78%, respectively. Beta-lactams were most likely 
antibacterials used regardless of the severity of the diseases. 

Conclusion: Antibiotics are commonly dispensed or prescribed unnecessarily for common colds. Continuous training in 
respiratory syndrome approach and supervision are needed. Furthermore, changes to the motivations and expectations 
surrounding physician-patient interaction are recommended to improve antibiotic use. 

Funding source(s): Health Systems Research Project, funded by Sida/SAREC, Sweden and the Ministry of Science and 
Technology, Vietnam. 
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Rapid Assessment Methods for Monitoring Pharmaceutical Policy 

Elizabeth E Roughead, Nicole L Pratt 

University of South Australia, Australia 

Problem statement: The advent of computerised pharmaceutical dispensing data sets enables improved assessment of 
pharmaceutical policy; however, complex methodological designs can limit use. Methods that can be used by policy 
makers would facilitate improved monitoring of pharmaceutical policy. 

Objectives: To provide a rapid assessment method for monitoring quality and safety of pharmaceutical use. 

Design: We propose prescription sequence symmetry analysis as a potential method for rapid assessment of 
pharmaceutical use. The advantage of the method is its computational speed and its minimum data set requirement. 
Analyses can be undertaken within a day, and the method requires no more than three variables: drug name, date of 
supply, and a patient identifier. Sequence symmetry analysis examines asymmetry in the distribution of an incident 
event (e.g., either prescription of another medicine or hospitalisation) before and after the initiation of a specific 
treatment. Asymmetry may indicate an association of the specific medicine of interest with the event. The method uses 
a within-person design, making it robust towards confounders that are stable over time. A 12-month time window was 
used for safety assessments. Longer time windows were used for evaluating prior-use policies and quality-of-care 
indicators. 

Setting: Australia, Taiwan, Japan 

Results: A survey of countries participating in the Asian Pharmacoepidemiology Network (ASPEN) demonstrated the 
required variables are available in Japan, Korea, Taiwan, Sweden, the United States, and Australia. The method is 
amenable to a distributive network model in which analysis code is distributed to participants and results collated. A 
proof-of-concept study generated results from Japan, Taiwan, Australia, Korea, Sweden, and the United States. Pilot 
testing in Australia has shown the feasibility and practicality of the method. Prescription symmetry analysis of the risk of 
loop diuretics (indicative of heart failure treatment) after initiation of a nonsteroidal anti-inflammatory agents revealed an 
adjusted sequence rate ratio 1.3 (95% CI 1.20ï1.41), which compared to a conventional cohort study of relative risk 
1.33 (95% CI 1.10ï1.60). Results also supported quality use of medicines assessments with prior-use assessment 
showing that only 57% of people had ever used atorvastatin prior to being initiated on the combination product, 
whereas only 46% had used tamoxifen prior to exemestane, despite the existence of a prior-use policy. 

Conclusions: The use of sequence symmetry analyses provides timely and efficient evidence of safety issues 
associated with pharmaceuticals. Application using a distributive model overcomes problems of limited 
pharmacoepidemiological expertise. Modification of the design enables prior-use policies to be evaluated, whereas 
post-use assessment enables quality-of-care measures to be evaluated. 

Funding source(s): Libby Roughead is supported by the Australian Research Council. 
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Essential Medicine Concept as a Core of Drug Policy: Impact on Costs, Availability of Quality 
Medicines, and Their Rational Use in Delhi (India) 

Vandana Roy, Usha Gupta, Arun Kumar Agarwal 

Maulana Azad Medical College, India 

Problem statement: Until 1994, in Delhi, it was observed that, despite the government spending about 30% of the 
health budget on medicines, essential medicines were not available to a large number of needy patients. In 1994, the 
Government of Delhi implemented a drug policy based on the essential medicine concept. The aim of the policy was to 
make a limited list of quality medicines available at all HFs. 

Objectives: To evaluate the impact of the drug policy on availability, accessibility, costs, quality, and rational use of 
medicines after 12 years of implementation 

Design: Operational field, randomized, cross sectional study; longitudinal in time series (data prior to 1994 till 2009) 

Setting: Sample frame was Delhi (area 1483 km2), 43 public HFs distributed across all 9 districts of Delhi, with primary 
(35), secondary (5), and tertiary (3) levels of health care included. 

Study population: 1,736 patients surveyed; 1,957 prescriptions monitored; 326 doctors and 137 pharmacists interviewed 

Policy change and intervention: Under the policy, the government took steps such as the preparation of an essential 
medicine list (EML), establishment of a pooled procurement system for medicines with a central procurement agency, 
establishment of a good quality assurance system, publication of standard treatment guidelines (STG) and formulary, 
and training of health professionals in rational use of medicines. 

Outcome measure(s): WHOôs indicators for monitoring national drug policies, drug use in HFs, and drug prices 

Results: Availability of medicines has improved with 91.2% of prescribed medicines being dispensed to patients. A 
decrease in the number of days of medicine stock-out from 2,170  681.6 to 1,708.3  687.6 over 3 years (p=0.0001) 
was observed. Accessibility to medicines has improved in terms of proximity of the patients to the HFs, time taken to 
reach HFs, expenditures incurred to reach HFs, and availability of medicines, but only 8% of patients had complete 
knowledge about how to take the prescribed medicines. The total cost of medicines procured through centralized bulk 
purchase has decreased by 33%. Individual costs of many medicines (57%) have decreased. The costs are lower than 
through local hospital tender, government retail outlets, retail private pharmacies, and international prices. The quality 
of medicines has improved. The total number of medicine samples being tested has increased by 204%, and the 
percentage of medicines failing quality testing decreased from 1.45% to 0.13%. In use of medicines, both an 
improvement and a decline in prescribing indicators was observed. Prescribing of medicines from the EML has 
increased and antimicrobial use decreased. Use of generics, however, has decreased and 80% of prescriptions were 
not written completely. Prescribers: 82.5% of doctors were unaware of the drug policy and 81.6% were not aware of 
any training programme on rational use of medicines. Only one-third had a copy of the formulary or a copy of the STG. 
Pharmacists: only 27% of the pharmacists had received any training on storage and dispensing practices. 

Conclusion: The essential medicine policy has significantly improved availability, cost, and quality of medicines in public 
HFs in Delhi. Accessibility to medicines has improved in terms of HF infrastructure and availability of medicines, but 
patients lack knowledge on how to use their medicines. Rational use of medicines requires improvement. A drug policy 
based on the essential medicine concept is a definite way to improve accessibility to quality, low cost medicines. 

Funding source(s): Partially funded by the World Health Organization, South East Asia Region through the Delhi 
Society for Promotion of Rational Use of Drugs 
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Differences in the Availability of Medicines Used for Noncommunicable and Communicable 
Conditions in the Public and Private Sectors of Developing Countries 
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Laing1 
1Essential Medicines and Pharmaceutical Policies, World Health Organization, Geneva, Switzerland; 2Utrecht Institute 
for Pharmaceutical Sciences, Utrecht University, Utrecht, the Netherlands; 3Health Action International - Global, 
Amsterdam, the Netherlands 

Problem statement: Studies have found that low availability, high prices, and poor affordability are impediments to 
access to medicines in low- and middle-income countries. 

Objective: To investigate whether, in these countries, differences exist in the availability of medicines used for 
noncommunicable diseases (NCDs) compared to those used for communicable conditions 

Design: A secondary analysis of medicine availability in 40 developing countries was conducted using data from 
surveys of public and private sector medicine outlets collected with a standard methodology. Availability was compared 
for 30 commonly surveyed medicines: 15 used for communicable conditions and 15 used for NCDs. The primary 
outcome measure was the difference in mean availability between the two baskets of medicines (communicable and 
noncommunicable). In addition, to investigate whether the availability of NCD medicines differed by indication, the 
mean availability of each therapeutic class represented in the NCD medicines basket was compared to the mean 
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availability of the 15 medicines in the communicable basket. The ratio of the availability of the communicable medicines 
basket to the noncommunicable medicines basket was also calculated on a country-by-country basis and analysed by 
World Bank Income Group and WHO Region. 

Setting: Cameroon, Chad, China, Colombia, Congo, El Salvador, Ethiopia, Fiji, Ghana, India, Indonesia, Iran, Jordan, 
Kazakhstan, Keya, Kuwait, Kyrgyzstan, Lebanon, Malaysia, Mali, Mongolia, Morocco, Nigeria, Oman, Pakistan, Peru, 
Philippines, São Tomé and Principe, South Africa, Sudan, Syria, Tajikistan, Tanzania, Thailand, Tunisia, Uganda, 
Ukraine, United Arab Emirates, Uzbekistan, Yemen. 

Results: Across the countries studied, generic medicines used for NCDs have significantly lower availability than those 
used for communicable conditions in both the public sector (36.0% versus 53.5%, p=0.001) and private sector (54.7% 
versus 66.2%, p=0.007). In the public sector, the lower the countryôs income level, the larger the gap in availability 
between the two treatment types. In lower-middle and low-income countries medicines for communicable conditions are 
>4 times more available than NCD medicines. In African countries, medicines for communicable conditions are nearly 9 
times more available. A similar trend is not observed in the private sector, where results are constant across income 
groups and regions. In both public and private sectors, antiasthmatics, antiepileptics, and antidepressants had similar 
low availability (28ï30% and 40ï45% in the public and private sectors, respectively) and showed the largest difference 
in availability with the basket of communicable medicines. 

Conclusions: Given that NCDs account for 40% of mortality in low-income countries and 25% of mortality in Africa, the 
observed gaps in public sector availability of medicines for these conditions cannot be justified by current disease 
patterns. Governments should give greater priority to the supply of medicines for NCDs through the public health 
system to ensure that those needing treatment are not unduly disadvantaged. International agencies, governments and 
other stakeholders should also work together to raise the profile of NCDs on health and development agendas. 

Funding source(s): None. 
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Quality of Medicines in South Africa: Perceptions vs. Reality 
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Problem statement: To date little is known about how consumers and health care providers understand the concept of 
quality of medicines and/or the extent to which such understandings affect peoplesô procurement and use behaviours. 
Such knowledge is needed, especially in light of the increasing availability of counterfeit and substandard medicines in 
low- and middle-income countries. Although these resource-limited countries face many challenges in dealing with this 
issue, one approach is to increase awareness of consumers and providers of the dangers associated with the use of 
poor-quality medicines. These awareness campaigns must be informed by local norms and practices. 

Objective: To explore perceptions of medicinesô quality from the perspective of consumers and health care providers 
and to compare these perceptions to the actual quality of selected medicines in South Africa 

Design: Qualitative study involving focus group discussions (n=12) and semi-structured interviews (n=15) to gain 
familiarity with perceptions of quality; in vitro analysis performed on 135 generic and brand name medicines 
(paracetamol, amoxicillin and hydrochlorothiazide) sourced from both the public and private sectors, to determine actual 
quality Identification and dissolution tests based on BP and USP methods were used. 

Setting: Conducted at the local level in three cities: Johannesburg, Durban, and Cape Town 

Study population: Purposive sampling was used to recruit consumer participants (n=73) representing low, middle, and 
high socioeconomic status (place of residence and type of employment were used as proxy measures of status: formal 
and informal). Random sampling was used to recruit health care providers from public and private sectors (n=15). 

Results: Respondents described drug quality in relation to the effect on symptoms. Consumers preferred getting their 
medicines from the private sector. They perceived free and generic medicines supplied by the state as inferior, 
suggesting that their views of the quality of care in general influence their perception of medicines quality. Procurement 
and use behaviour of health care providers was influenced by prior experience, manufacturersô names, and consumersô 
ability to pay. All formulations passed the in vitro tests for quality. 

Conclusion: The study showed a clear difference between how people perceive the quality of medicines and the actual 
quality of medicines suggesting deficiencies in public engagement by government regarding the implementation of 
generic medicines policy. Education and targeted public campaigns specifically addressing the information needs of 
consumers and health care providers is one solution to addressing the present mismatch between perception and 
reality. 

Funding source(s): University of Otago Grant and School of Pharmacy 
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Pharmaceutical Services for Uncomplicated Malaria by P. vivax and P. falciparum in High-Risk 
Municipalities of the Brazilian Amazon: Organization of Services, Prescribing, Dispensing, and 
Adherence to Treatment 

Claudia Garcia Serpa Osorio-de-Castro1, Monica Rodrigues Campos1, Elaine Silva Miranda1, Martha Cecília 
Suárez-Mútis2, Letícia Figueira Freitas1, Paula Pimenta de Souza1 
1Sergio Arouca National School of Public Health/Oswaldo Cruz Foundation, Brazil; 2Oswaldo Cruz Institute/Oswaldo 
Cruz Foundation 

Problem statement: Malaria is a serious public health hazard worldwide. In Brazil the disease is prevalent in the 
Amazon and the national program rationale is based on early diagnosis and treatment, thus making pharmaceutical 
services a key element for control. 

Objective: To evaluate public sector pharmaceutical services for malaria complying with directives of the Brazilian 
National Medicines Policy 

Design and development, setting, and study population: An evaluation methodology was developed, and indicators 
were assigned for the following outcomes: organization of services, prescribing, dispensing, and adherence to 
treatment. Field work involved a pilot study and visits to 15 public health facilitiesðprimary care facilities or health 
centersðin 6 high-malaria risk municipalities of the Brazilian Amazon. In total, 15 managers and 601 patients were 
interviewed; 175 were followed prospectively. All participants gave informed consent. Data were analyzed descriptively. 

Results: Ten out of 15 facilities presented an environment for receiving patients and for prescribing. National treatment 
guidelines were present in 12 of 15 facilities. These were over- or under-stocked, and supply was not based on 
forecasting. Only 2 had a storage area, and in these, Good Storage Practices scored 70%. Only 2 facilities in 2 
municipalities provided prescriptions; only 34 patients (5.7% of total) were given a prescription or a written instructions 
on which medicines to take. Two to three antimalarials were included in 76.4% treatment regimens. Adequate labeling 
occurred in 44.4% of the cases for artemether-lumefantrine, 12.3% for chloroquine, and 6.9% for primaquine. All other 
medicines had inadequate or nonexistent labeling. Of 453 patients diagnosed with P. vivax, 450 (99.3%) received 
indication for first-line treatment scheme, and 102 (22.5%) were counseled on medicines. Of 120 P. falciparum cases, 
57 (47.5%) were indicated for the first-line regimen (quinine-doxycycline-primaquine); 3 (2.5%) were recommended 
mefloquine and primaquine and 26 (21.7%) lumefantrine-artemether; 34 (28.3%) were indicated non-sanctioned 
treatments. Of the total number of P. falciparum patients, only 44 (36.6%) were counseled. Self-reported adherence 
was 61.1%, and pill-count adherence was measured at 56.6%. After application of mandatory criteria for adherence 
percentages fell to 6.7% in self-reporting and 7.3% in pill counts. 

Conclusions: Pharmaceutical services for malaria in Brazil present problems in organization of services, prescribing, 
and dispensing. Services lack comprehensiveness and municipalities differ in service quality. Adherence to treatment is 
low and undermined by lack of service organization. Problems in pharmaceutical services may compromise care, 
leading to increase in disease prevalence and drug resistance in these municipalities. 

Funding source: CNPq 
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Health Insurance Systems in Five Sub-Saharan African Countries: Medicines Benefits and Data for 
Decision-Making 

Joao Carapinha1, Dennis Ross-Degnan2, Abayneh Tamer Desta3, Anita Wagner2 
1Northeastern University, United States of America; 2Harvard Medical School and Harvard Pilgrim Health Care Institute; 
3World Health Organization, Regional Office for Africa 

Problem statement: Medicines benefits through health insurance programs have the potential to improve access to and 
promote more effective use of affordable, high-quality medicines. Information is lacking about medicines benefits 
provided by health insurance programs in Sub-Saharan Africa. 

Objectives: To describe the structure of medicines benefits and data routinely available for decision-making in 33 health 
insurance programs in Ghana, Kenya, Nigeria, Tanzania and Uganda 

Design: Survey data of the program structure, characteristics of medicines benefits, and availability of routine data for 
decision-making in health insurance systems is described, by country, with tables and figures. 

Setting and study population: A convenience sample of 82 health insurance programs in five Sub-Saharan African 
countries (Ghana, Kenya, Nigeria, Tanzania, and Uganda) were identified and surveyed, of which 33 (40% of total) 
submitted data complete enough to be analyzed. 

Intervention: No intervention was applied and assessed. 

Policy: No policy change was evaluated. 

Outcome measure(s): Measures covered program structure, characteristics of medicines benefits, and data available 
for decision-making. 

Results: Most programs surveyed were private, for-profit schemes covering voluntary enrollees, mostly in urban areas. 
Almost all provide both inpatient and outpatient medicines benefits, with members sharing the cost of medicines in all 
programs. Some programs use strategies that are common in high-income countries to manage the medicines benefit, 
such as formularies, generics policies, reimbursement limits, or price negotiation. Basic data to monitor performance in 
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delivering medicines benefits are available in most programs, but key data elements and the resources needed to 
generate useful management information from the available data are typically missing. 

Conclusion: Many questions remain unanswered about the design, implementation, and effects of specific medicines 
policies in the emerging and expanding health insurance programs in Sub-Saharan Africa. These include questions 
about the most effective medicines policy choices, given different corporate and organizational structures and 
resources; impacts of specific benefit designs on quality and affordability of care and health outcomes; and ways to 
facilitate the use of routine data for monitoring. Technical capacity building, strong government commitment, and 
international donor support will be needed to realize the benefits of medicines coverage in emerging and expanding 
health insurance programs in Sub-Saharan Africa. 

Funding source(s): The WHO Department of Essential Medicines and Pharmaceutical Policies in Geneva funded the 
development of the survey. The WHO Regional Office for Africa organized and funded data collection and analysis. 
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Planning for Sustainability of ARV Provision: A Study in Peru, Bolivia, and Mozambique 

Claudia Garcia Serpa Osorio-de-Castro, Cláudia Du Bocage Santos-Pinto, Elaine Silva Miranda, Thiago Botelho 
Azeredo, Maria Auxiliadora Oliveira 

Sergio Arouca National School of Public Health/Oswaldo Cruz Foundation, Brazil 

Problem statement: The provision of antiretroviral (ARV) medicines is central to HIV/AIDS programs, because of its 
impact on the course of the disease and on quality of life. Although first-line treatment costs have declined, treatment-
associated expenses are steeper each year, not only due to more people living with HIV/AIDS (PLWHA) in need of 
treatment, but also in the face of new and costlier patented medicines incorporated into treatment guidelines. Provision 
sustainability is, therefore, an important variable for the success of treatment programs and should be acknowledged 
during planning and implementation of programs or provision schemes. 

Objectives: To investigate the sustainability of ARV provision in three different settings 

Design: Policy evaluation by means of a multiple-case study and in-depth analysis. The literature was reviewed for 
sustainability issues. A conceptual framework on the sustainability of ARV provision was developed, followed by data 
collection instruments. Analytical categories were identified. Qualitative data were collected through interviews with key 
actors and analyzed. 

Setting: The pilot study was undertaken in Brazil. Three countriesðBolivia, Peru, and Mozambiqueðwere visited. 
Interviews with key actors involved with HIV/AIDS programs and ARV provision in each country were carried out. 

Outcome measure(s): The investigative focus centered on HIV/AIDS programs and the mechanisms undertaken to 
provide ARVs to PLWHA in each country. Outcome measures were (1) sustainability issues related to ARV provision 
and (2) routinization events of programs (or country provision schemes, in absence of specific programs). 

Results: Evidence of greater sustainability potential of the program was observed in Peru, where provision is 
implemented and routinized by the national HIV/AIDS program, and expenditures are met by the government. In 
Mozambique, provision is almost totally dependent on donations and external aid. A large effort is being undertaken to 
incorporate ARV provision and care into routine health care activities. Bolivia, in addition to having external dependence 
on financing and management of drug supply, presents problems regarding implementation and routinization of ARV 
provision activities. 

Conclusions: The conceptual framework was useful in recognizing events that may influence sustainable ARV provision 
in these countries. Planning ahead for sustainable provision, considering the epidemic profile and population needs, is 
essential, and without it, financing sources and mechanisms are not enough. Furthermore, country programs and 
provision schemes must consolidate themselves in the structure of health services provision as a whole, especially in 
limited-resource settings. 

Funding source(s): UNAIDS 
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The Good, the Bad, and the Ugly: A System-Based Three-Pronged Strategy to Combat Substandard 
and Counterfeit Medicines in Low-Resource Countries 

Veerle Coignez 

Consultant 

Problem statement: The use of substandard and counterfeit medicines (SCM) constitutes an increasing public health 
problem, especially in low and middle income countries (LMIC). A USAID-USP program has documented cases where 
over 40% of sampled medicines were of poor quality. Medicines regulatory authorities (MRA) in LMIC often lack the 
technical, financial, human, and legal capacity to address the problem. 

Objective: To present a strategy, and an organizational framework, to help policy makers and implementers address the 
SCM threat in a comprehensive, systematic, and sustainable manner. 
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Design; This is a technical brief. It builds on experience gained in the management of USAID medicines quality 
assurance activities, and on reference work by WHO and the U.S. Pharmacopeia. 

Setting: The strategy and organizational framework adopt a national level perspective, covering the entire medicines 
supply chain, in the public and private sector. 

Study population: The target audience is policy makers and program managers in ministries of health and MRAs in 
LMIC. 

Intervention or policy change: The three-pronged strategy tackles both the supply of and the demand for SCMs. It 
consists of three complementary approaches that can best be characterized as ñthe good, the bad, and the uglyò: 
improving access to good-quality medicines, targeting substandard and counterfeit medicines, and raising public 
awareness about the negative (ugly) health consequences of SCM use. The strategy enables stakeholders to go 
beyond anti-counterfeit sting operations and to adopt a comprehensive approach as well as identify priority activities. 
The strategy integrates medicines quality assurance activities promulgated by WHO and helps stakeholders understand 
how these activities contribute to a sustainable reduction in SCM availability. The strategy can be implemented in a 
flexible manner, in full or in part, depending on the country. 

Outcome measure(s): Outcome measures can be defined for each strategic prong depending on the country, for 
example, (1) number of medicines registered based on a process that includes quality control testing or (2) number of 
substandard lots identified and withdrawn. The strategyôs overall impact can best be measured by reduction over time 
in the proportion of sampled medicines found to be substandard. 

Results: Cambodia is the best documented example of success in reducing the ratio of sampled antimalarials that fail 
basic quality control testsðfrom 16.9% to less than 1%ðbetween 2003 and 2010 (for details, see abstract 248). Other 
relevant examples are (1) the renewed focus on establishing a MRA in Liberia and (2) the work on improving the 
registration process in Ethiopia as part of addressing the SCM problem in each country respectively. 

Conclusions: Sting operations do not suffice to stem the SCM tide. The three-pronged strategy provides an actionable 
platform to tackle the problem in a comprehensive, systematic, and sustainable manner. Political commitment is key to 
success. 

Funding source(s): USP 

 
 
220 
Economics, Financing, and Insurance Systems 
Keywords: Medicines; Price Control; Affordability;  

Controlling Medicine Prices in Sudan: The Challenge of a Recently Established Medicines 
Regulatory Agency 

Gamal Khalafalla Mohamed Ali1, Ahmed Yagoub2 
1Central medical Supplies Public Corporation, Sudan; 2National Medicines and Poisons Board 

Problem statement: The price of medicines is one of several reasons for lack of access to essential medicines. 
Medicine prices in Sudan have been among the highest in the East Mediterranean Region. According to the Pharmacy 
and Poisons Act 2001, final consumer prices (retail price) are generally determined by National Medicines and Poisons 
Board (NMPB)ðthe medicine regulatory agency of Sudanðcommittee on medicine pricing. The prices are made up of 
a combination of the price charged by the manufacturer, pre-shipment inspection fees, freight (C&F) costs, import 
tariffs, port charges, insurance and clearance costs, a pharmacy board fee, and wholesalersô and retailersô mark-up. 

Objectives: The aim of this study is to evaluate the efficiency current drug pricing system applied by the NMPB in 
controlling medicine prices. To do so we have checked the conformity of the C&F, whole, and retail prices of medicines 
with those approved by NMPB. We have also compared prices of generic medicines with those of branded medicines. 
Finally, prices of selected medicines were compared with those that have been published in the international price 
indicator guide and BNF (September 2008). 

Design: The whole and retail prices, which are usually written on the invoice issued by the wholesalers, were evaluated. 
The actual price displayed on studied products by pharmacy was also reviewed. This evaluation study was based 
mainly on the records at selected pharmacies, NMPB, and interviews with key informants. 

Setting: This study was conducted in Khartoum State between July and September 2008. The data were collected by 
the researchers from the records of 5 pharmacies that purposively selected. 

Study population: We selected the most sold 50 medicines in 2007 (regardless of their dosage-form, strength, and 
brands). These medicines have market authorization in Sudan. We ended up with 174 items. The total number of 
imported medicines that were included in the study was 135 products. 120 (89%) items either generic or branded 
generics, and 20 products (11%) were innovator brand medicines 

Intervention(s): NMPB appointed a committee to thoroughly examine the findings of this study and to report back to the 
board. The NMPB finally has passed new regulations on medicines price, which became in effect since August 2010. 

Policy: It is now the policy of the government that drug companies charge equal medicine prices for all community 
pharmacies throughout the country regardless of the distance from their warehouses (i.e., there is a cross-subsidy from 
closer pharmacies to more remote ones). 

Outcome measure(s): Enforcement of the medicine price regulations is expected to reduce cost of medicines by up to 
50%. This reduction will enhance affordability and thereby access to essential medicines. It will also improve the use of 
medicines by enabling patients to obtain a complete course of treatment. 
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Results: The C&F prices of 23% of selected medicines were more than 10 times the International Reference Price. 
Surprisingly, 71% of these items were generics. The whole price of almost 40% of studied medicines was less than that 
has been approved by the NMPB. Again, 88% of these medicines were generics. Conversely, the retail price of 47% of 
drugs was less than that approved by the regulatory authority of Sudan. One of the most striking findings was the fact 
that the retail price of 7% of the items was three or more times their registered or approved C&F price (i.e., 300% mark-
up on the C&F). The retail price of 11 out of 12 originator brands in Sudan was found equal to or more than their prices 
published in the British National Formulary (BNF, September 2008 edition). The selling price to the public of 82% of 
these brand medicines was two or more times their prices in the BNF. The actual retail prices of 46% of the selected 
medicines were twice or more their C&F prices. The price of the medicines distributed by Central Medicines Supplies (a 
government organisation), on average, was twice their C&F. The mark-up of CMS on the C&F price of selected items 
ranges from 71 to 2096%. 

Conclusions: Price regulation should be considered to avoid stretching what are already inadequate household 
resources. Lower prices at CMS do not help much in controlling of prices in private sector because retail pharmacies 
sell the low-cost tender items from CMS at the retail price set by their wholesalers. 

Funding source(s): NMPB 
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Effects of Two Educational Programs Aimed at Improving the Utilization of Non-opioid Analgesics 
in Family Medicine Clinics in Mexico 

Svetlana Vladislavovna Doubova1, Dolores Mino-León2, Hortensia Reyes-Morales3, Sergio Flores-Hernandez1, 
Laura del Pilar TorresïArreola1, Ricardo Pérez-Cuevas1 
1Mexican Institute of Social Security, Mexico; 2Instituto de Geriatría, SSA, México; 3Instituto Nacional de Salud Pública, 
México 

Problem statement: There is a high frequency of prescription of non-opioid analgesics (NOAs), second only to 
cardiovascular drugs. Several studies have reported that medical doctors do not prescribe properly, and patients do not 
use the NOAs appropriately. This finding is evidenced by overutilization rates of up to 41% and by the frequent 
appearance of preventable adverse events. As many as 42% of the medical doctors are unaware of the adverse events 
that NOAs cause. Regarding the patientôs side, 34% are unsure about the proper method of taking NOAs, despite the 
fact that these are among the most common self-medicated drugs. 

Objectives: To develop and test two educational programs (interactive and passive) aimed at improving family doctorsô 
(FDs) prescribing practices and patientôs knowledge and use of NOAs. 

Methods: The educational programs were conducted in two family medicine clinics belonging to the Mexican Institute of 
Social Security in Mexico City. The study was performed in three stages: (1) baseline evaluation, (2) design and 
implementation of educational activities, and (3) post-program evaluation. An interactive educational program (IEP) was 
compared with a passive educational program (PEP); both were attended by FDs and patients. The IEP for FDs 
comprised of workshops, discussion groups, in-service training, and guidelines, whereas for patients, the IEP consisted 
of an interactive session with a video, leaflets, and a discussion. The PEP consisted of delivering the guidelines to the 
FDs and the leaflets to patients. All FDs working at the clinics were invited to participate in the programs, and most 
(99%) of them accepted the invitation. There were 58 FDs in the IEP group and 52 FDs in the PEP group. The eligibility 
criteria for patients were as follows: age Ó 50 years, suffered from non-malignant pain syndrome, had received at least 
one NOA prescription for a period of Ó7 days, were under the care of the participating FDs, and were able to answer the 
questions posed during the interview. The baseline and post-program evaluations included 300 patients by group. The 
effect of the programs on the FDs was measured through the appropriateness of prescriptions of NOA and analyzed 
using the differences-in-differences estimator (D-in-D), and on patients through changes in self-medication and in their 
knowledge about the proper use and adverse events by analyzing the inter- and intra-group differences before and after 
the programs. 

Results: The IEP obtained better results to improve appropriate FDs prescription of NOA than PEP (D-in-D=15%). 
Regarding the patients, the PEP group reached higher reduction of self-medication than the IEP group (13.4 vs. 9.1%); 
the knowledge of proper NOA use increased by 8.5% in both groups, whereas knowledge of NOA-related adverse 
events was better in the IEP (39.6%) than in the PEP group (9.2%). 

Conclusions: The IEP was better to improve the doctorsô abilities to prescribe NOAs, and both programs improved 
patientsô knowledge. Our findings suggest that programs aimed at improving medication use should focus on interactive 
educational activities. 

Funding source(s): The study was supported by grants from the Research Promotion Fund of the Mexican Institute of 
Social Security (FOFOI IMSS-2005/1/I/201). 
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Active Pharmaceutical Management Strategies of Health Insurance Systems to Improve Cost-
Effective Use of Medicines in Low- and Middle-Income Countries: A Systematic Review of Current 
Evidence 

Laura Faden Garabedian, Catherine Vialle-Valentin, Dennis Ross-Degnan, Anita Wagner 

Harvard Medical School and Harvard Pilgrim Health Care Institute, United States of America 

Problem statement: Lack of access to essential medicines is a prominent public health problem that disproportionately 
affects populations in low- and middle-income countries (LMIC). WHO estimates that 30% of the worldôs population, 
and over half of the population in the poorest areas of Asia and Africa, lack access to essential medicines. Experts at 
the 2004 International Conference on Improving Use of Medicines concluded that insurance systems have great 
potential to improve the use of medicines, which currently consume 25 to 65% of total public and private spending on 
health in developing countries, and recommended systematic work within insurance systems to leverage better provider 
prescribing, more cost-effective use by consumers, and lower prices from industry. 

Objectives: Despite ample evidence from high-income countries, little is known about insurance system strategies 
targeting medicines in LMIC. This paper provides a critical literature review of these strategies and their impact in LMIC. 

Design: We conducted a systematic review of published peer-review and gray literature, and organized the insurance 
system strategies into four categories: medicines selection, purchasing, contracting, and utilization management. 

Setting: Low- and middle-income countries 

Study population: Not applicable 

Interventions and policies: Health insurance strategies to improve use of medicines 

Outcome measure(s): Cost-effective use of medicines 

Results: In 63 reviewed publications, we found reasonable evidence supporting the use of insurance as an overall 
strategy to improve access to pharmaceuticals and outcomes in LMIC. Beyond this, most of the literature focused on 
provider contracting strategies to influence prescribing. There was very little evidence on medicines selection, 
purchasing, or utilization management strategies. 

Conclusions: There is a paucity of published evidence on the impact of insurance system strategies on improving the 
use of medicines in LMIC. The existing evidence is questionable since the majority of the published studies utilize weak 
study designs. This review highlights the need for well-designed studies to build an evidence base on the impact of 
medicines management strategies deployed by LMIC insurance programs. 

Funding source(s): WHO/HAI Medicines Prices Project 
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Taking Stock: Provider Prescribing Practices in the Presence and Absence of ACT Stock 
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3Management Sciences for Health 

Problem statement: Artemisinin-based combination therapy (ACT) stock-outs are common and adversely affect 
achievement of prompt and effective treatment of malaria. 

Objectives: To assess provider prescribing of ACTs and alternative antimalarial medicines in the presence and absence 
of ACT stock 

Design: Literature review. Study inclusion criteria: disease of focus was uncomplicated malaria; region of focus was in 
Africa; countryôs first-line antimalarial at the time of study was an ACT. The study included an assessment of 
prescribing practices at time of treatment. Prescribing practices were assessed in the context of ACT stock and stock-
outs (with health facility surveys used to collect stock data). 

Setting: Africa 

Study population: Populations vary based on studies included in the review. 

Policy change: To increase the use of process analyses of ACT prescribing in the public sector in order to evaluate 
current practices and enable the design of evidence-based interventions to improve prescribing practices. 

Outcome measure(s): Malaria prescribing practices in the presence and absence of ACT stock at time of treatment 

Results: Only 14 studies evaluating the prescribing of ACTs in the public sector were identified and just 6, from 3 
countries (Kenya, Uganda, and Zambia), met the full study inclusion criteria. Across all studies, regardless of stock 
context, ACT prescribing ranged from 10.7% of children Ó10 kg (Zambia 2004) to 66.4% of children <5 years (Uganda 
2007), and alternative antimalarial prescribing from 0.4% of children <5 years prescribed sulfadoxine-pyrimethamine 
(SP) (Uganda 2007) to 67.5% of children Ó10 kg prescribed SP (Zambia 2004). Comparing facilities where ACT was in 
stock to facilities without ACT stock: (1) ACT prescribing was significantly higher in all six studies, increasing by a range 
of 21.3% for children <5 years weighing Ó5 kg (p<0.001; Kenya 2006) to 51.7% for children Ó10 kg (p<0.001; Zambia 
2006); (2) prescribing of SP decreased significantly in five studies, by a range of 14.4% (p<0.001; Kenya 2006) to 
46.3% (p<0.001; Zambia 2006); (3) where quinine was an alternative treatment, prescriptions decreased in five of the 
six studies by 0.1% (p=1.0 , Kenya 2010) to 10.2% (p<0.001; Zambia 2006). At facilities with no ACT stock on the 
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survey day, the proportion of febrile patients prescribed ACT was <10% in five of the nine target groups across the six 
studies; The proportion prescribed ACT ranged from 0 to 28.4% (Uganda 2007). 

Conclusions: Prescriber practices in the presence and absence of ACT vary. Although in the presence of ACT stock 
ACT prescribing increases and alternative antimalarial prescribing decreases, ACTs are prescribed in the absence of 
stock, and alternative antimalarial drugs are prescribed in the presence of ACT stock. More health facility surveys are 
needed to understand provider ACT and alternative antimalarial prescribing practices within the context of stock. 
Without such operational data, there is a risk that interventions will misinterpret needs and bear little impact. 

Funding source(s): DFID TARGETS Research Consortium 
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Comparison of the Public Procurement Prices of Essential Medicines in China with Other Western 
Pacific Developing Countries and Its Implication 

Jing Sun 

National Institute of Hospital Administration, MoH, P.R.China 

Problem statement: The Western Pacific Regional Office of WHO established a price information exchange (PIE) 
system of essential medicine in 2009, aiming to enable the member states to learn the public procurement prices in 
other countries in the region and to compare their prices with others and international ones, so as to be in a better 
position in price negotiation, to improve the procurement efficiency, and to provide evidence for setting and adjusting 
price and procurement regulation policies. 

Objectives: To show where the essential medicines price level of China stands among its developing neighbors and to 
learn valuable lessons about medicine price and procurement regulation. 

Design: A descriptive study based on the information from PIE. Qualitatively reviews the national medicine price and 
procurement regulation policies, and quantitatively compares the unit public procurement prices (May to September 
2009) of 31 essential medicines in these countries, and with the regional and Management Sciences for Health (MSH) 
generics median prices. 

Setting: Countries are all members of PIE, excluding the pacific islands. The study focuses on those with similar 
economic development level, China (Heilongjiang province), Malaysia, Mongolia. and Viet Nam are selected. 

Outcome measure(s): The proportion of the selected medicines in the public procurement system indicates the 
availability; comparison of the unit public procurement prices (converted into US dollars) between countries and with the 
MSH and regional median shows the price level of China within the region and in the world. 

Results: The availability of 31 medicines in Chinaôs public procurement system is 61%, which is the lowest among the 4 
countries. Most of the unavailable medicines are with pediatric and specific formulations, or with different strengths from 
the international standard. 11 products (58%) were procured with generics only, and most were at the MSH and 
regional median level, such as salbutamolðgenerics price in China (0.0126) is at the same level of generic price in 
Mongolia (0.014), MSH (0.009), and regional median (0.0089). Malaysia procured branded salbutamol (0.0049) from 
India at about 35% of the price of generics procured by China and Mongolia, and at around 50% of the MSH and 
regional median. Under full competitions, the price of the long-time marketed generics in China is far below the MSH 
and regional median (0.06/0.0814), such as sodium valproate (0.0296). 3 products (16%) were procured with 
originators only, such as metforminðoriginator price in China (0.2053) is about 20 times of the branded generics 
procured by Malaysia (0.0105), and 7 and 3 times of branded generics procured by Viet Nam (0.0303) and Mongolia 
(0.0665). 5 products (26%) were procured with both originators and generics. The tiered medicines pricing and 
procurement policy in China allows the price of the originator ceftriaxone (11.9765) up to 35 times of the generics 
median (0.3377) and 4 times of the branded one. 

Conclusions: China needs to strengthen the regulation of dosage form and strength of medicines and to give special 
attention to pediatric formulations. Chinaôs public medicine procurement system procures domestic generics of most of 
the selected medicines at the MSH and regional median level, which is higher than that of the ones procured by 
Malaysia from India. There are exceptions that have been marketed for a long time and under full generic competitions, 
whose prices are far below the world level. The exclusive pricing policy for branded medicines in China puts them at 
very high price level, even the public medicine procurement system prefers high price branded medicines. When only 
the branded medicines were procured, or mixed with generics, comparing with its neighbors, China has a higher price 
level, which contributed mostly by the high-priced branded medicines. The prices of generics under such circumstances 
are even higher than that of the branded generics procured by Malaysia from Indian. Malaysia sets a good example for 
enhancing the efficiency of public medicine procurement. Comprehensive policies to promote generics are to be 
developed in China. 

Funding source(s): Chinese government. 
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Objective: Public campaigns have attempted to educate the public regarding prudent outpatient antibiotic use. We 
reviewed characteristics and outcomes of these campaigns as part of an international collaborative project. 

Methods: Through Medline, internet searches and contact with expert informants, we identified public campaigns aimed 
at improving antibiotic use conducted on a national or regional level in high-income countries between 1990 and 2007. 
Campaign managers were contacted to obtain unpublished information. Randomized clinical trials and campaigns 
carried out on a community level were excluded. Analyses were performed using a mixed approach (quantitative and 
qualitative methods). 

Results: We retrieved information on 16 national campaigns and 6 regional campaigns (16 in Europe, 3 in North 
America, 2 in Oceania and 1 in Israel). All but four campaigns were conducted over more than 1 year (range, 1-13 y) 
and 12 campaigns were still ongoing in 2007. Most campaigns (n=17) were organized by health authorities and publicly 
funded. Two national campaigns were entirely funded by the pharmaceutical industry. All campaigns focused on upper 
respiratory tract infections and used similar key messages. All but one campaign targeted physicians and the public in 
parallel, with an emphasis on parents of young children (n=17). Interventions were multifaceted and varied in intensity. 
Distribution of information material was the most common intervention (n=22). Twelve campaigns used television and 
two campaigns used intensive academic detailing for physicians. Nine campaigns observed a reduction in antibiotic 
prescriptions and two campaigns in self reported antibiotic use. The impact on antimicrobial resistance was difficult to 
evaluate because of poor data availability and the concomitant introduction of the pneumococcal conjugate vaccine in 
several countries. Potential adverse outcomes and sustained effects have not been evaluated systematically. 

Conclusions: Antibiotic campaigns are widely used and some have resulted in a reduction in antibiotic use, although a 
clear cause-effect relationship is difficult to establish. The lack of detailed evaluation, the multifaceted approach and the 
differences in healthcare systems make identifying the most effective interventions a challenge. Although the impact on 
antibiotic resistance is difficult to assess at the current moment, policy makers and epidemiologists can use our findings 
to develop initiatives suited to different country settings. In summary, although the most effective interventions and 
potential adverse outcomes remain unclear, public campaigns can probably contribute to more judicious outpatient 
antibiotic use, at least in high-prescribing countries. 
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A Risk-Based Cost-Effective Approach to Medicines Quality Monitoring in Resource-Limited 
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Problem statement: The use of substandard and counterfeit medicines (SCM) constitutes an increasing public health 
problem, especially in low- and middle-income countries (LMIC). A USAID-USP program has documented cases where 
over 40% of sampled medicines were of poor quality. Medicines regulatory authorities (MRA) in LMIC often cannot 
assume their medicines quality assurance role, and many do not even monitor the quality of medicines in the supply 
chain, due to lack of technical, human, financial, and/or legal capacity. 

Objective: The study seeks to develop and test a risk-based three-level approach to medicines quality monitoring 
(MQM) that enables MRAs in LMIC to exercise better oversight over medicines quality in the country. The research 
questions are (1) can MQM be achieved on a large scale, to the extent it becomes an effective tool to help reduce the 
availability of poor quality medicines in LMIC? (2) what are the requirements for success? 

Design: This is an operational research case study. It examines the introduction of a risk-based three-level approach to 
MQM in two countries: Cambodia and Ghana. 

Setting: The risk-based approach to MQM can be applied at regional as well as national level, covering medicines 
throughout the supply chain, in the private and the public sectors. 

Policy change: Cambodia introduced MQM in 2003 and Ghana in 2009. Both countries used the three-level approach of 
visual inspection, basic screening tests, and compendial testing. The sentinel sites were carefully selected and the 
sampling protocol adjusted to national context, allowing the MRAs to spread the net as wide as possible to catch 
problem medicines with the given resources. The test results were used to take concrete corrective actions, diagnose 
quality assurance problems, and/or raise public awareness. 

Outcome measure(s): (1) Proportion of sampled medicines found to be substandard, (2) number of substandard lots 
withdrawn, (3) number of operators closed, and (4) other MQA improvement measures 

Results: MQM enabled Ghana to identify and take action against specific counterfeits (including Coartem) in both years 
of operation. In Cambodia, 16.9% of antimalarials, sampled in 4 provinces, failed quality testing from 2003 to 2004. The 
failure rate dropped to 9.4% of 470 samples from 6-10 provinces (2005ï07) and to 3.4% of 1,715 samples from 8-12 
provinces (2008ï09). In 2010, 728 antimalarials were sampled in the same 12 provinces: less than 1% failed quality 
control tests. Cambodia has closed over 1,000 illegal operators in 2009ï11. 

Conclusions: MQM based on the three-level approach enables an MRA to identify poor quality medicines in a countryôs 
supply chain, without overwhelming scarce financial, human, and laboratory resources. The prerequisites are careful 
selection of sentinel sites and samples, appropriate use of screening technology, and an operational basic quality 
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control laboratory. To have impact on the ground, timely reporting, political will, and a legal basis for corrective actions 
are key. To sustainably reduce SCM availability, other MQA activities will likely be required (see also abstract 219). 

Funding source(s): Promoting the Quality of Medicines (PQM) Program, a USAID cooperative agreement implemented 
by USP 
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International Comparison of Generic Medicine Prices 

Soonman Kwon, Jaeheon Heo, Sujin Kim, Youn Jung 

Seoul National University, Korea, South (Republic of) 

Problem statement: Rapid increase in pharmaceutical expenditure is a big concern for health policy, and there is a 
controversy over whether the price of medicines are adequate in South Korea. 

Objective: To carry out an international comparison of the prices of generic medicines of 80 molecules that are 
frequently used in South Korea 

Method: Using IMS data on ex-manufacturer prices of generic medicines in 15 OECD countries and South Korea in 
2008, we performed two analyses. Individual prices of selected molecules (having the same strength and formulation) 
were compared between South Korea and other countries. Then 4 types of bilateral price indexes for each country were 
computed relative to South Korea: Laspeyres index, Paasche index, Fisher index, and Walsh index, which are 
classified by the method of weighting. 

Results: For the price comparison of individual molecules, the results varied depending on molecules because of the 
differences in pharmaceutical markets in each country, such as the pattern of preferred molecule and volume. 
Comprehensive price indexes showed generic prices in foreign countries, except Switzerland and Japan, are about 10ï
50 percent lower than those in South Korea. And the price indexes using gross domestic product purchasing power 
parities suggested that South Koreaôs prices of generic medicines are the highest. Ex-manufacturer prices and 
consumption volumes of selected molecule-strength-formulation varied substantially between countries. 

Conclusions: The results show that in South Korea more expensive molecules are consumed, and the overall price of 
generic medicines are higher than in other advanced countries. 

Funding source(s): National Health Insurance Corporation (NHIC), Health Insurance Review and Assessment (HIRA) 
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Priority Setting for Implementation of Artemisinin-Based Combination Therapy Policy in Tanzania: 
Evaluation against Accountability for Reasonableness Framework 

Amani Thomas Mori, Eliangiringa Amos Kaale 

Muhimbili University of Health and Allied Sciences, Tanzania, United Republic of 

Problem statement: Malaria case management by pharmaceuticals is a major challenge in many malaria endemic 
countries. Old but cheap and effective medicines are increasingly facing resistance, and it is no wonder that by 2009, 
nearly all P. falciparum malaria endemic countries, most of them in sub-Saharan Africa, had changed their treatment 
policies to artemisinin-based combination therapies. Rapidly raising pharmaceutical expenditures, by contrast, pose 
another major obstacle and have led to an increased need for prioritization in pharmaceuticals worldwide since not all 
the available choices can be provided for all who need them. Artemether-lumefantrine was, therefore, prioritized as the 
first-line drug for management of uncomplicated malaria in Tanzania. 

Objective: To analyze and evaluate whether the prioritization decision of artemether-lumefantrine satisfies the four 
conditions of fair process as suggested in the ethical framework of accountability for reasonableness 

Design: This was a descriptive, cross-sectional study in which data were collected by in-depth interviews with key 
informants and treatment guideline review. 

Study setting and population: The study examined the policy decision-making process in the public sector at the 
national level. We selected the sample of 15 participants from the acknowledgement list in the treatment guideline. 
Sampling was purposeful to explore the perceptions of people with different backgrounds and perspectives. Key 
informants represented the national government hospital, National Malaria Control Programme, WHO country office, 
Ministry of Health and Social Welfare Headquarters, Tanzania Food and Drugs Authority, Medical Stores Department, 
and Muhimbili University of Health and Allied Sciences. 

Results: Publicity: The decision, but not its rationales, was publicized by radio, television, and newspaper. There was 
no explicit mechanism to involve the stakeholders, and as a result, the task force lacked professional, institutional, and 
countrywide representation. Public representation within the task force was insufficient. Relevance: The decision was 
grounded on relevant evidence of clinical efficacy and adequate safety and formulation profile. Appeals and revision: 
There is neither a reliable appeal and revision mechanism to challenge the outcomes of the policy decision nor 
Enforcement mechanisms to ensure the other three conditions are met. 
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Conclusions: The prioritization decision of artemether-lumefantrine as a first-line antimalaria drug failed to fully satisfy 
the four conditions of the accountability for reasonableness framework. In addition to the demand for enhanced 
stakeholder involvement, publicity, and transparency, the study also calls for the institution of formal appeals and 
revision, and regulatory mechanisms in future implementation of health policy change processes. 

Funding source(s): This was a masterôs thesis research funded by the Noradôs Programme for Masters Studies 
(NOMA). 
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Do European Rheumatoid Arthritis Patients Have Equal Access to Treatment with New Medicines? 

Joelle M. Hoebert1, Aukje K. Mantel-Teeuwisse1, Liset van Dijk2, Johannes J.W. Bijlsma3, Hubert G.M. Leufkens1 
1Utrecht Institute for Pharmaceutical Sciences, Division of Pharmacoepidemiology and Clinical Pharmacology / Utrecht 
WHO Collaborating Centre for Pharmacoepidemiology and Pharmaceutical Policy Analysis, Utrecht University, the 
Netherlands; 2NIVEL, Netherlands institute for health services research, Utrecht, the Netherlands; 3Department of 
Rheumatology & Clinical Immunology, University Medical Center Utrecht, the Netherlands 

Problem statement: Health care systems aim to achieve optimal health and economic outcomes for society as a whole 
as well as for the individual patient. Effective but expensive medicines, such as biologicals, may lead to different 
measures taken by governments or regulators and prescribers to achieve this goal thereby resulting in differences in 
access to treatment. 

Objectives: Building on previous reports on access to treatment for rheumatoid arthritis (RA), the objective was to 
further explore the use of the biological tumour necrosis factor alpha (TNFalpha) inhibitors used in the treatment of RA 
as a proxy of access to treatment with new medicines over time and to add opinions from key leading rheumatologists 
to put the obtained results into perspective. 

Design: Drug utilization study 

Setting: This study examines the international use of a relatively new class of medicines in the in- and outpatient public 
sector in Ireland (IE), the Netherlands (NL), Norway (NO), and Portugal (PT). 

Study (population) medicines: Three TNFalpha inhibitors that have been centrally approved in the European Union: 
infliximab (1999), etanercept (2000), and adalimumab (2003). Major indication for these biologicals is RA. 

Intervention and policy change: NA 

Outcome measure(s): Utilisation rates in defined daily doses (DDDs) per 1,000 inhabitants per day. Qualitative data 
such as country characteristics, national health policy characteristics, guidelines and other important policy events were 
obtained from literature. In addition, interviews were held with leading rheumatologists of each country to put obtained 
results into (cultural) context. 

Results: Prevalence of RA varied between 0.46 (NL) and 0.56 (NO) per 100 inhabitants. Utilisation of TNFalpha 
inhibitors varied widely from 0.32 (PT) to 1.89 (NO) DDDs/1,000 inhabitants/day (2007). An association between health 
expenditures per capita and the degree of utilization of TNFalpha inhibitors was found (R2 = 0.81). When the use of 
TNFalpha inhibitors became more established (increased clinical evidence, increased number of prescriptions, 
extension of indications), the association was stronger. Differences in health expenditure were nevertheless not the 
only determinant of usage. Causes of intercountry variation were manifold including differences in guidelines, 
reimbursement regulations, and according to key rheumatologists, access to rheumatologists (PT), (non)adherence to 
guidelines (PT, NL), consultation of colleague before initiation (NO), and budgetary constraints. 

Conclusions: The prospects of patients receiving TNFalpha inhibitor treatment depend on the country where they are 
living. If uniformity of management and treatment would be considered to provide health benefits, the extent and the 
causes of variation should feature prominently in future public health agendas. 

Funding source(s): None 
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Comparison of Different Inappropriate Prescribing Screening Tools Used for Assessment of 
Inappropriate Drug Prescription in the Elderly 

Km Mandavi1, Sanjay DôCruz2, Atul Sachdev3, Pramil Tiwari4 
1Department of Pharmacy Practice, National Institute of Pharmaceutical Education and Research, S.A.S. Nagar, 
Punjab, INDIA, India; 2Department of General Medicine, Government Medical College & Hospital, Sector 32, 
Chandigarh, INDIA; 3Department of General Medicine, Government Medical College & Hospital, Sector 32, Chandigarh, 
INDIA; 4Department of Pharmacy Practice, National Institute of Pharmaceutical Education and Research, S.A.S. Nagar, 
Punjab, INDIA, India 

Problem statement: A number of studies have documented various levels of inappropriate prescribing (IP) in the elderly 
using different IP screening tools. Limited data exist, however, regarding comparison of different tools as well as 
matching with real-time practice. 
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Objectives: To compare the level of IP using the different IP screening tools in a given sample and to match the findings 
with real-time findings in local practice 

Design: 1-year prospective interventional 

Setting: Public teaching hospital (inpatient wards) 

Study population: Randomly selected inpatients, 60 years or older of either sex (n=500). Only prescriptions with 
complete information were included. 

Intervention(s): Provision of continuous feedback; documentation of changes in therapy made by physician 

Policies: None 

Outcome measure(s): Comparison of level of IP using 5 different IP screening toolsðImproved Prescribing in the 
Elderly Tool (IPET) 2000, Zhan criteria 2001, Modified Beersô criteria 2003, Health Plan Employer Data and Information 
Set (HEDIS) 2006, and Screening Tool of Older Peopleôs Potentially Inappropriate Prescriptions (STOPP) criteriaðand 
changes in therapy based on real-time practice 

Results: 500 randomly selected prescriptions out of data pool of 1,000 patient records were subjected to 5 different IP 
screening tools. The average age of the patients was 66.3±0.3, and number of prescribed drugs was 8.9±0.2. The level 
of IP observed according to different tools were 29% (Beersô 2003) > 23.6% (STOPP criteria) >11.8% (HEDIS) > 8% 
(Zhan criteria) > 4.2% (IPET). The IP identified according to real-time practice was 14.4% which closely matched with 
IP identified by HEDIS criteria. The most common inappropriate drugs recognized by physicians were administration of 
anticoagulant therapy with aspirin, diazepam, digoxin, diltiazem, codeine, and ferrous sulfate. The Beersô criteria 2003 
identified a significantly higher level of IP than other criteria. The higher dose of ferrous sulfate (n=38) was most 
common drug contributing to higher level of IP. Only 11 prescriptions out of 38 were considered to be an inappropriate 
drug (ID) in real-time practice. Likewise, other most commonly offending drugs were nitrofurantoin (2 out of 17 accepted 
ID in real-time practice) and chlorphenamine (none out of 12 accepted ID in real-time practice). In a similar manner, 
only 5 prescriptions out of 30 accepted theophylline as ID; theophylline is the drug that most contributes to an increased 
level of IP according to STOPP criteria. The IP level according to IPET and Zhan was lower because the use of IDs of 
high severity such as nitrofurantoin, anticoagulant in bleeding disorders and the use of anticholinergic agents are not 
included in these lists. 

Conclusions: The authors suggest merging the two established criteria namely Beersô criteria and STOPP criteria with a 
list of IDs identified from real patient care settings in the current study for proper assessment of level of IP in Indian 
setting. 

Funding source(s): None 
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Parasitological Assessment of Two-Dose and Monthly Intermittent Preventive Treatment of Malaria 
During Pregnancy with Sulphadoxine-Pyrimethamine (IPTp-SP) in Lagos, Nigeria 

Chimere Obiora Agomo1,2, Wellington Oyibo2, Funke Odukoya-Maije3 
1Nigerian Institute of Medical Research, Nigeria; 2Tropical Diseases Laboratory, Department of Medical Microbiology 
and Parasitology, College of Medicine of University of Lagos, Lagos, Nigeria.; 3Department of Obstetrics and 
Gynaecology, Ajeromi General Hospital, Ajegunle, Lagos State 

Problem statement: IPTp-SP is a key strategy in the control of malaria in pregnancy, but there is paucity of data on the 
protective efficacy of IPTp-SP in Lagos, Nigeria. High SP resistance reported among Plasmodium falciparum isolates 
has been reported from clinical trials and molecular studies in children. This has necessitated the continuous monitoring 
of the efficacy of SP in pregnant women. Reports of malaria prevalence in Nigeria suggest that malaria is hyperendemic 
in most areas, thus raising concerns on the adequacy of the standard two-dose IPTp-SP strategy adopted for HIV-
negative pregnant women. 

Objectives: To determine the protective efficacy of IPTp-SP and to assess the equivalence of monthly dose to the 
standard two-dose IPTp-SP in Lagos 

Design: The study was a longitudinal study. The women were randomly allotted to two arms: two-dose IPTp-SP (arm A) 
and monthly dose IPTp-SP (arm B). 

Study population: A total of 259 pregnant women (arm A=122; arm B=137) attending antenatal clinics in two hospitals in 
Lagos, Nigeria, were recruited. Eligibility criteria were the absence of symptomatic malaria, HIV, and multiple 
pregnancy. 

Outcome measures: Absence of malaria parasites in peripheral blood; proportion of live births and low birth weight 

Results: Baseline parasitaemia (M0) in the two group was 5 (4.1%) and 3 (2.2%) in arms A and B, respectively. Majority 
of the women did not develop parasitaemia by M1 after the initial dose SP dose, (arm A, 98.3% in arm A and, 98.5% in 
arm B (P = 0.636). A similar result was obtained at the second month (M2) (P = 0.466); however, none of the women in 
the monthly IPTp-SP (arm B) developed parasitaemia after M1, whereas a woman became parasitaemic at M2 in the 2-
Dose IPTp-SP group (arm A). The monthly dosing was not superior to the two-dose regime. The proportion of live births 
and low birth weight were similar in the two study arms (P>0.05). 
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Conclusion: Intermittent preventive treatment of malaria during pregnancy with SP is effective in protecting pregnant 
women from malaria infection in Lagos. Monthly dose IPTp-SP is equivalent to the standard two-dose IPTp-SP in 
Lagos, Nigeria. 

Funding source(s): Personal finance of authors 
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Exploring Traditional Medicines Use by Ghanaian Households 

Azusa Sato 

London School of Economics, United Kingdom 

Problem statement: In Ghana, traditional medicines use is both frequent and common, but up-to-date, quantitative data 
are not currently available, despite the National Drugs Policy actively encouraging the integration of traditional 
medicines and its practitioners into mainstream, orthodox systems. 

Objective: The study explores utilisation of medicines from a household perspective. The primary aim is to address the 
gap in demand data to complement existing supply and regulatory data. (1) How does need for medicines (both 
orthodox and traditional) differ from actual utilisation? What characterises those who seek health care from formal 
institutions and traditional medical practitioners? (2) Given the same need, are the rich more likely to use orthodox 
medicines than the poor, whilst the poor use traditional medicines? (3) How deep is the inequity in the utilisation of 
medicines? 

Design: The study uses a mixed method approach. The original contribution is quantitative, supported by qualitative 
reviews of literature. The questionnaire is based on an existing WHO household survey. Cross-sectional data were 
collected in September and October 2010. 

Setting: The survey was administered in two vastly contrasting regions, Greater Accra and Upper West. In each region, 
two districts were selected. 

Study population: 771 households were randomly selected in two purposively chosen regions (four districts) of Ghana. 
In accordance with WHO methodology, 4 public reference facilities were chosen in each district, from which household 
clusters were randomly selected. Households and their informants were then chosen according to eligibility criteria. 

Outcome measure(s): Utilisation rates and changes in perceived benefits of using traditional medicines measured by 
satisfaction scores; concentration and horizontal indices to measure inequity 

Results: Initial findings suggest that rural households are more frequently using traditional medicines than urban 
households, but do so in conjunction with accessible formal institutions. Given need, the level of utilisation of is 
surprisingly high. This is hypothesised to be due to the health insurance system, which covers around 95% of all 
illnesses in Ghana. Individuals typically use more than one source of care, mixing and matching modern and traditional 
medicines. In most cases, traditional medicine is a second choice. Utilisation of modern systems in general are biased 
towards the rich, however, whilst the poor use traditional medicines more often. Such disparities in utilisation are 
attributable to ñnon-needò factors (i.e., income) rather than severity of disease and age-sex differences. The perceived 
benefit and common uses of traditional medicines, however, is very high, especially in rural areas. 

Conclusions: Traditional systemsðparticularly in rural areasðserve as critical sources of health care for many 
Ghanaians. Income is a key determinant of utilisation. Policymakers cannot afford to ignore this finding. In addition to 
the cultural importance and reliance on traditional medicines, the role income plays in health care choice will 
necessarily affect the utilization of orthodox medicines. 

Funding source(s): Funded in part by the London School of Economics as part of a PhD project. 
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Pharmacoepidemiologic Study of Potential Drug Interactions in Hospital Inpatients 

Dolores Mino1, Eugenia Galván-Plata2, Svetlana Vladislavovna Doubova2, Sergio Flores-Hernandez2, Hortensia 
Reyes-Morales3 
1Instituto de Geriatría. Institutos Nacionales de salud, Mexico; 2Centro Médico Nacional Siglo XXI, IMSS; 3Instituto 
Nacional de Salud Pública 

Problem statement: Prescribing more than one drug increases the risk of potential drug-drug interaction (pD-DI), 
therapeutic failure, high pharmacological effect, or adverse events. 

Objectives: To estimate the frequency of drug-drug interactions in prescriptions for hospitalized patients and to identify 
the associated factors for these prescriptions 

Setting: Mexico City 

Study population and method: A secondary data analysis of a cohort was carried out, including 284 patients at the 
internal medicine ward in a third level hospital in Mexico City (from July 2003 to February 2004). Age, gender, diagnosis 
at admission, days of hospitalization, prescription, and administration of the drugs were analyzed. The pD-DI were 
identified and registered according to the severity by using the program Micromedex® DrugReax® System (Healthcare 
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series 2007). Descriptive and crude association including the outcome variable and co-variables, and Poisson 
regression analyses were performed. 

Results: The median of age was 53 ± 18 years old; 53% of the patients were women, and 34% were older than 65 
years of age. 63% of the patients received one prescription identified as pD-DI, and 33.5% of these prescriptions were 
ñmajor pD-DIs.ò The most frequently paired drugs prescribed were fluoroquinolones and hypoglycemics (20.5%); 
enoxaparin, a nonsteroidal anti-inflammatory drugs, or anticoagulants (18.1%); furosemide, an angiotensin converting 
enzyme inhibitors (ACE inhibitor) (12.2%); allopurinol, also an ACE inhibitor (9%), and spironolactone, another ACE 
inhibitor (9%). A positive correlation between the number of potential DD-Is and the number of drugs (r=0.469; p<0.001, 
95% CI: 0.34-0.55) was observed. The regression analysis showed that men have a 20% higher chance of receiving a 
prescription with the potential for pharmacological interactions than women (95% CI: 1.01ï1.45) and that for each 
additional drug a patient is prescribed, that patient has a 9% higher chance of receiving a prescription with the potential 
for pharmacological interactions (95% CI: 1.07ï1.12), independent of factors such as being older than 65 years, having 
a diagnosis of AIDS, days of hospital stay, and number of diagnoses at hospital admission. 

Conclusions: The high percentage of prescriptions with pD-DI makes necessary to implement educational programs or 
alert strategies, including the identified associated factors, aimed at improving the quality of prescriptions and reducing 
the risks for hospitalized patients. 

Funding source(s): Instituto Mexicano del Seguro Social 

 
 
267 
Malaria 
Keywords: Malaria, microscopy, home-based diagnosis, treatment. 

Low Reliability of Home-Based Diagnosis of Malaria in a Rural Community in Western Kenya 

Rose Kakai1, Josephine Nasimiyu2, Wilson Odero1 
1Maseno University, Kenya; 2Bokoli Health Centre, Kenya 

Problem statement: Home-based management of malaria is promoted as a major strategy to improve prompt delivery of 
effective malaria treatment in Africa. Definitive diagnosis of malaria infection, however, is still based on identifying 
plasmodia in blood films. Misdiagnosis of malaria contributes to a vicious cycle of increasing ill health. 

Objective: To determine the proportion of children with positive routine light microscopy among those with mothersô 
home-based diagnosis and treatment of malaria, in a rural community in western Kenya 

Design: Descriptive cross-sectional study 

Setting: Community-based study conducted at Bokoli location in Bungoma East District between November and 
December 2007 using quantitative data collection techniques 

Study population: A random sample of 96 mothers of children age <5 years with malaria, according to the mothersô 
diagnosis were interviewed using a questionnaire on demographics and treatment. Blood smears were examined by 
light microscopy for malaria parasites. 

Outcome measure(s): The proportion of mothers who correctly diagnosed malaria in their children. 

Results: Only 30/96 (31.2%) specimens were positive for Plasmodium falciparum. The mothersô criteria for diagnosis of 
malaria in their children included most commonly elevated temperature (70/96; 72.9%). In 57 of the 96 cases, 
information was given by the mothers regarding treatment in the current malaria episode; of these, 10 (17.5%) had 
received treatment for malaria, but 6 (60%) of these were parasite negative. This means that only 4/21 (19.0%) with 
positive smear microscopy received treatment (p = 0.05). The most common antimalaria drugs used were Fansidar 
(37.8%) and Metakelfin (29.7%). 

Conclusion: The difficulty in making home-based diagnosis of malaria increases the urgent need for improved 
diagnostic tools that can be used at the community level in poor populations. Intervention measures are needed to 
increase the treatment rate in order to reduce reservoirs and malaria parasites transmission. 

Funding source(s): Information not provided 
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Where There Are No Pharmacists 

Beverley Frances Snell, Sarah Ruth Andersson, Kumariah Balasubramaniam 

Health Action International Asia-Pacific, Penang, Malaysia 

Problem statement: Several categories of health worker, whose activities involve managing and handling medicines, 
find themselves in front line health care either without any pharmacy training or, if they have had training, no opportunity 
at all for continuing their pharmacy education and professional development. Assessments in the field have led to 
repeated findings that there are severe deficiencies in the way medicines are managed and handled in the long chain 
from medical stores to rural health clinics and finally, to patients. 

Objectives: To see an increase of health workers who (1) responsibly maintain a reliable supply of good quality, 
essential medicines; (2) manage medicines efficiently by carrying out activities in the best professional way; (3) 
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accurately dispense them to the community with relevant information; and (4) continue to remain competent in their 
professional role as managers of medicines. 

Intervention: A series of simple steps can be taken to strengthen this long chain. Where There Are No Pharmacists is a 
new and innovative handbook that will help health workers to do exactly that. It has been commissioned by HAI and 
TWN and written by world experts at a subsidised cost for health workers in resource-poor settings. In easy-to-read 
language and with illustrations, this step-by-step guide demonstrates what is needed and what can be done by staff in 
small rural and urban health facilities to improve medicines delivery. A pharmacology and pharmacy glossary provides 
explanations for technical terms that staff will come across when learning, teaching, and referencing. 

Most important, Where There Are No Pharmacists provides material for learner-centred education. In their continuous 
application of what is explained in this book, learners actively and gradually become architects of their own learning. 

Conclusion: Knowledge associated with medicines and health care should not be a guarded secret among health 
professionals but freely shared by everyone. There is an increasing need to demystify medicines. People with little or 
no formal education can be trusted to grasp what is communicated if the communication tool is comprehensive. Where 
There Are No Pharmacists is such a tool. This book is about managing medicines. It explains in easy language how to 
order, store, prepare, dispense, and use medicines safely and effectively. It provides information to help communities 
benefit from the use of medicines. It does not provide clinical advice but emphasises the need to adhere to national 
standard treatment guidelines or, in their absence, to appropriate texts and guidelines. The aim is to empower whole 
communities through empowering health workers. 

Funding source(s): HAI Global ThemeðRational Use of Medicines, funded by the Government of the Netherlands 
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Health Care Payments in the Asia Pacific: Validation of Five Survey Measures of Economic Burden 

Afshin Mehrpouya 

HEC-Paris 

Objective: Many low- and middle-income countries rely on out-of-pocket payments to help finance health care. These 
payments can pose financial hardships for households; valid measurement of this type of economic burden is therefore 
critical. This study examines the validity of five survey measures of economic burden caused by health care payments. 

Methods: We analyzed 2002ï03 World Health Survey household-level data from four Asia Pacific countries to assess 
the construct validity of five measures of economic burden due to health care payments: any health expenditure, health 
expenditure amount, catastrophic health expenditure, indebtedness, and impoverishment. We used generalized linear 
models to assess the correlations between these measures and other constructs with which they have expected 
associations, such as health care need, wealth, and risk protection. 

Results: Measures of impoverishment and indebtedness most often correlated with health care need, wealth, and risk 
protection were as expected. Having any health expenditure, a large health expenditure, or even a catastrophic health 
expenditure did not consistently predict degree of economic burden. 

Conclusion: Studies that examine economic burden attributable to health care payments should consider focusing on 
measures of impoverishment and indebtedness. 

Funding source(s): Information not provided 
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Factors Influencing Prescribing Behaviour of Physicians in Greece and Cyprus 

Mamas Theodorou1, Vasiliki Tsiantou2, Nikolaos Maniadakis2, Daphne Kaitelidou3, Vasilios Fragoulakis2, Elpida 
Pavi2, John Kyriopoulos2 
1Open University of Cyprus, Cyprus; 2School of Public Health, Athens, Department of Health Services Organization and 
Management; 3Department of Nursing, University of Athens 

Problem statement: Pharmaceutical and overall health expenditures have risen rapidly over the past few decades in 
most western countries. This negative development was a reason for serious concern to policy makers, who have 
reacted with major reforms, using different tools and implementing various measures to increase clinical efficacy and 
economic efficiency and hence guarantee the sustainability of health care systems. 

Objectives: To investigate the attitudes and factors influencing physicians prescribing decisions and their drug 
prescription choices in Greece and Cyprus 

Design: A cross-sectional study was carried out using a structured questionnaire developed by researchers at the 
Department of Health Economics at the National School of Public Health in Greece. The questionnaire was being 
posted to doctors with a prepaid return envelope. 

Setting: The study was conducted simultaneously in Greece and Cyprus by the National School of Public Health 
(Greece) and Open University (Cyprus). The participating physicians were working either in the private or in the public 
sector, as well as in primary or secondary care. 
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Study population: Sample of 1,463 physicians in Greece and 240 in Cyprus, randomly selected and stratified by sex, 
specialty, and geographic region 

Results: The response rate was 82.3% in Greece and 80.4% in Cyprus. Regarding the finding there were similarities 
but also many differences between the two countries. Clinical effectiveness is the most important factor considered in 
drug prescription choice in both countries (94.8% in Greece vs. 93.3% in Cyprus). Greek physicians were significantly 
more likely to take additional criteria under consideration, such as the drug form, (38.2% vs. 9.8%, p<0.001), the 
recommended daily dose (35.5% vs. 4.1%, p<0.001), the cost to the patient (41.9% vs. 8.3%, p<0.001), and the patient 
preferences, (11.0% vs. 0.5%, p<0.001). The main sources of information for physicians include peer-reviewed medical 
journals (73.7% vs. 58.5%, p<0.001), medical textbooks (60.7% vs. 44.0%, p<0.001), medical congress 
announcements (70.3% vs. 69.4%), and pharmaceutical sales representatives, (52.0% vs. 61.1%, p=0.016). The 
majority of doctors in both countries agreed that the effectiveness, safety, and efficacy of generic drugs may not be 
excellent, but acceptable; however, 66.8% of Cypriot physicians prescribe generics, whereas in Greece the percentage 
is only 25.2%. The majority of physicians (82.1% vs. 63.2%) believe that new drugs are not always better and their 
higher prices are not necessarily justified. Regarding adverse drug reactions the majority of physicians are informed 
primarily by the National Organization of Medicines (65.7% in Greece vs. 48.7% in Cyprus) and secondly by sales 
representatives (42.6% vs. 42.0%); however, 62.6% of doctors in Greece and 88.1% in Cyprus (p<0.001) do not inform 
the authorities of such adverse drug reactions. 

Conclusions: The present study underlines the attitudes and the factors influencing physiciansô behaviour in Greece 
and Cyprus and may be used for developing policies to improve their choices and to increase clinical and economic 
efficiency. 

Funding source(s): Information not provided 
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Impact of Generic Substitution Practice on Care of Diabetic Patients 

Olubukola Olusola Oyetunde, Fola Tayo, Bolajoko A. Aina 

Faculty of Pharmacy, University of Lagos, Nigeria 

Statement of problem: Patients with chronic diseases such as diabetes mellitus type 2 often have their prescriptions 
substituted with generic medicines in the course of care. Generic prescribing and substitution are policies that promote 
the use of generic drugs to save costs. Generic substitution in an environment inundated with branded generics and 
without guidelines may inadvertently cause confusion (i.e., the inability to identify medications) and nonadherence in 
patient care. 

Objective: To investigate patientsô perception of generic substitution on quality use of medicines 

Design: The study is a cross-sectional survey of patients attending a diabetic clinic. The structured questionnaire 
utilized was in four parts addressing patientsô demographics, knowledge of generic drugs and practice of generic 
substitution, impact of generic substitution on drug use, and adequacy of pharmacistsô information about generic 
substitution. The results were basically qualitative. 

Setting: The study was carried out in the outpatient diabetic clinic of a public tertiary hospital in Lagos State, Nigeria. A 
simple random sampling of diabetic patients who were willing to participate was done. In total, 120 patients were 
surveyed; 103 responses were usable. 

Policy: Generic prescribing was mandated by NDP, but generic prescribing is low. Pharmacists, therefore, substituted 
generics for both the prescribed innovator brands and between branded generics. This practice resulted in tremendous 
cost savings for patients, but patientsô opinion and perception of this practice was not known. 

Outcome measure(s): Patientsô care was measured by assessing patientsô knowledge of generic substitution practice; 
use of medicines after substitution; confusion about their drugs as a result of generic substitution due to variations in 
color, size, shapes, and packaging of generic medicines; and increased side effects associated with substitution 

Result: More than half (55.6 %) of respondents have noticed brand substitution, 77.5% of respondents were aware of 
pharmacistsô generic substitution practice whereas more than a third (38.6%) of patients surveyed did not know when 
substitution took place. About one in five (19.6%) patients surveyed reported not using their medicines after substitution 
because they were not sure of the brand supplied; about a third (35.6%) have rejected substitution at one time and 
insisted on doctorsô prescription. 14.9% of respondents agreed that brand substitution resulted in confusion 
(identification problems such as changes in color and the absence of score lines on tablets) whereas 24% reported 
receiving brands that resulted in more side effects. Using Chi square test there was no significant difference in patient-
reported confusion in relation to patientsô age, sex, and educational level. There was, however, a significant association 
between patientsô brand preference and confusion due to switching of brands. 

Conclusion: Generic substitution without adequate information resulted in nonadherence and confusion. Appropriate 
policy and guidelines for generic substitution are needed. 

Funding source(s): No external funding 
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Health Care Payments in the Asia Pacific: Validation of Five Survey Measures of Economic Burden 

Sheila K. Reiss, Dennis Ross-Degnan, Alan M. Zaslavsky, Stephen B. Soumerai, Anita K. Wagner 

Harvard University, United States of America 

Objective: Many low and middle-income countries rely on out-of-pocket payments to help finance health care. These 
payments can pose financial hardships for households; valid measurement of this type of economic burden is therefore 
critical. This study examines the validity of five survey measures of economic burden caused by health care payments. 

Methods: We analyzed 2002/03 World Health Survey household-level data from four Asia Pacific countries to assess 
the construct validity of five measures of economic burden due to health care payments: any health expenditure , health 
expenditure amount , catastrophic health expenditure , indebtedness , and impoverishment . We used generalized 
linear models to assess the correlations between these measures and other constructs with which they have expected 
associations, such as health care need, wealth, and risk protection. 

Results: Measures of impoverishment and indebtedness most often correlated with health care need, wealth, and risk 
protection as expected. Having any health expenditure, a large health expenditure, or even a catastrophic health 
expenditure did not consistently predict degree of economic burden. 

Conclusion: Studies that examine economic burden attributable to health care payments should consider focusing on 
measures of impoverishment and indebtedness. 
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Trends in Pricing Policy of Generics: Global Implications 

Brian Barr Godman1, Bjorn Wettermark1,2, Kristina Garuoliene3, F Cankat Tulunay4, Lesley Tilson5 
1Karolinska Institutet, Sweden; 2Medical Knowledge Centre Stockholm Country Council, Sweden; 3National Health 
Insurance Fund, Lithuania; 4Department of Pharmacology, Medical School, Ankara, Turkey; 5National 
Pharmacoeconomic Centre, Ireland 

Problem statement: Generic prices vary appreciably across Europe. Countries can learn from each other to realise 
considerable savings as resource pressures grow and more standard drugs lose their patents. 

Objective: To document different pricing policies for generics across Europe in an understandable format and their 
impact to provide guidance in the future 

Design, setting, and study population: (1) Documenting generic pricing policies through literature searches and via 
payers from across Europe; (2) narrative review of the reforms by one of the authors (BBG) and validated by the 
countries; (3) retrospective observational CNC study using only administrative databases in over 20 European countries 
or regions for generic PPIs, statins, ACEIs, and SSRIs at ATC Level 5 to determine price reductions over time vs. 
originator prices (expenditure/DDD) pre-patent loss or in 2001; (4) reimbursed expenditure rather than total expenditure 
as health authority perspective 

Intervention: Changes in reimbursed expenditure/DDD (2010 DDDs) for generics in four classes in 2007 vs. pre-patent 
loss originator prices (2001) alongside documenting the respective generic pricing policies 

Policies: Pricing policies for each country broken down into understandable categories for comparison 

Outcome measure(s): (1) Percentage reduction in reimbursed expenditure/DDD for chosen generics in 2007 vs. 2001 
originator prices; (2) percentage change in expenditure and utilisation in 2007 vs. 2001 for PPIs and statins; (3) ú per 
1,000 inhabitants per year in 2007 for PPIs and statins 

Results: Three principal approaches to generic pricing were used and validated with the various payers in each 
European country: (1) prescriptive pricing (PP), established (prescriptive) reductions for reimbursement (e.g., up to 85% 
price reduction in Norway, 33% below for first generic in Turkey); (2) market forces (MF), no fixed amount, but 
mechanisms to enhance their utilisation to drive down prices (e.g., Sweden and UK); and (3) mixed approach (MA), PP 
for first generic(s) followed by MF (e.g., in Austria the third generic launched must be priced 60% below pre-patent 
prices for the originator molecule for reimbursement and market forces after that). Expenditure/DDD for simvastatin in 
2007 was 97% below 2001 originator price levels in England (MF), 96% below in Sweden (MF), and 79% below in 
Lithuania (MA) vs. just over 50% in France (PP). Typically, less marked reductions in expenditure/DDD for generic 
omeprazole vs. pre-patent prices. There was also appreciable variation in expenditure/DDD for generic ACEIs and 
SSRIs within and between countries. Country size did not matter in terms of potential price reductionsðmore the 
environment to enhance prescribing of generics. These differences plus differences in generic util isation resulted in 
considerable differences in reimbursed expenditure between countries for both the PPIs and statins, (e.g., ú5832 and 
ú5192/1000 inhabitants/year, respectively, for the PPIs and statins in Sweden in 2007 vs. over ú60000 in Republic of 
Ireland for bothðNB highly selective GMS population). 

Conclusions: The categorisation system for the different approaches to the pricing of generics appears to work and is 
easily understandable. Considerable differences in reimbursed expenditure/DDD for high volume generics exist across 
Europe. This coupled with differences in their utilisation provides considerable opportunities for countries to learn from 
each other to enhance their prescribing efficiency as resource pressures grow. 

Funding source(s): In part with grants from Karolinska Institutet 
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Intensity of Reforms Resulting in Considerable Differences in Generic Utilisation across Europe; 
Implications for Others 

Brian Barr Godman1, Bjorn Wettermark1,2, Ott Laius3, Corrine Zara4, Lars Gustafsson1 
1Karolinska Institutet, Sweden; 2Medical Knowledge Centre, Stockholm County Council, Sweden; 3State Agency of 
Medicines, Estonia; 4Catalan Health Service, Spain 

Problem statement: There is appreciable variation in the utilisation of generics across Europe. Countries must learn 
from each other to fully realise savings from the increasing availability of generics to help combat growing resource 
pressures. The lessons may also be useful to low- and middle-income countries. 

Objective: To assess the influence of multiple demand-side measures on the subsequent utilisation of generics vs. 
patent-protected products once they are available in a class to guide countries in the future 

Design: Preï and postïpolicy-analysis study for the PPIs and statins (ATC Level 5) in over 20 European countries and 
regions once generic omeprazole and generic simvastatin became available. Classes were chosen as both contain 
generics and patented products with limited outcome differences between them in the majority of patients. We found 
considerable price differences once generics are available in a class, however. No time series analysis was performed 
because typically health authorities and health insurance companies instigated a range of demand-side measures 
during the study period. In addition, the intensity of some of the demand-side measures may vary between regions. 
Both situations make time series analyses problematic. 

Setting and study population: Administrative databases in over 20 European countries or regions mainly covering total 
populations. Utilisation was measured in DDDs (2010 DDDs) principally from 2001 to 2007. Years were chosen as 
generic simvastatin and generic omeprazole became available in western EU countries during this time. 

Interventions and policies: (1) Demand-side reforms based on publications as well as input from payers themselves in 
each country (principal method); (2) narrative review subsequently undertaken by one of the co-authors (BBG) and 
validated; and (3) demand-side measures broken down by 4Es (education, engineering, economics, and enforcement) 
for each country and validated. The 4E approach had previously been used in a number of peer-reviewed publications 
to provide a comprehensive and easily understandable methodology for categorising and collating the plethora of 
demand-side measures to compare across countries. 

Outcome measure(s): Main measure: Percentage change in the utilisation of omeprazole (O) and esomeprazole (E), 
simvastatin (S), and atorvastatin/rosuvastatin (A/R) in 2007 as a percentage of the total utilisation for class vs. the 
utilisation patterns seen before generic omeprazole and generic simvastatin became available and were reimbursed. 
Typically multiple demand-side initiatives were undertaken (broken down by the 4E approach) during the study period in 
each country. . 

Results: There were considerable differences in the utilisation patterns in 2007 among the various European countries 
(e.g., utilisation of simvastatin varied between 5% to 85% of all statin utilistion and A/R utilisation varying between 1% 
to 75% of total statins depending on extent or intensity of the 4 Es): (1) atorvastatin utilisation decreased from over 30% 
to 10% of total statins in Austria 4 years after prescribing restrictions (enforcement) alongside other measures; 
simvastatin utilisation increased in Spain (Catalonia), Sweden, and the UK (England and Scotland) with lower or similar 
utilisation of A/R following a combination of 3 of the 4 Es (not enforcement); similar changes in utilisation were also 
seen for PPIs (omeprazole and esomeprazole). (2) In France, Turkey, and Ireland, A/R utilisation appreciably increased 
after generic simvastatin became available with limited demand-side measures to counteract pharmaceutical company 
activities. Similar patterns seen for PPIs. This led to appreciably higher expenditure (ú/1000 inhabitants/year) in these 
countries than in Spain (Catalonia), Sweden, and the UK: (a) PPIs: ú5832 in Sweden and ú6186 in England vs. 
ú15,194 in France and over ú60,000 in Ireland (selective GMS population) and (b) statins: ú5192 in Sweden, ú9555 in 
Austria and ú13,439 in England (utilisation increased 5.1 fold in England between 2001 and 2007 vs. 2.5 fold in 
Sweden, 2.4. fold in Austria and 72% in France) vs. ú14,896 in France and over ú60,000 in Ireland (7.1 fold; selective 
GMS population). Reforms in Estonia including obligatory INN prescribing led to statin utilisation increasing nearly 
twofold in 2007 vs. 2004 with only a 13% increase in reimbursed expenditure. 

Conclusions: Multiple interventions are typically needed to change physician prescribing behaviours given the 
complexities involved in prescribing, mirroring other findings. The intensity of the measures is also important to 
favourably influence utilisation patterns. Countries are already learning from each other, but this needs to accelerate. 
4E methodology is comprehensive and easily understandable to contrast the influence of the different demand-side 
measures and give future guidance. This methodology is also transferable between classes and countries; 
consequently, it should provide direction to low- and middle-income countries as they seek further initiatives to 
maximise health gain with available resources. 

Funding source(s): In part grants from Karolinska Institutet 
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Problem statement: Price-volume schemes especially for new drugs are now an integral part of pricing and 
reimbursement negotiations across a number of European countries to help control drug expenditures. Pharmaceutical 
companies are seeking new ways to gain reimbursement and funding for new drugs especially where there are 
concerns with their value (e.g., requested prices vs. the health gain seen). This has resulted in a growth of new 
arrangements including value based pricing, outcome guarantee, and patient access schemes, but the administrative 
burden can be intensive. There are also concerns with the variety of definitions that have been used, their probity, and 
their transparency. 

Objective: To review available schemes and concerns to provide guidance to health authorities in the future. This 
includes providing a definition based on logic. 

Design, setting, study population, intervention, and policies: A thorough literature review was undertaken by one of the 
authors (BBG) in PubMed, MEDLINE, and EMBASE between 2000 and February 2010 using key words including 
conditional coverage, conditional reimbursement, risk sharing, coverage with evidence, price volume agreements, 
value-based pricing, pharmaceuticals, no cure no pay, payback schemes, health impact guarantee, and outcome 
guarantee. The review was supplemented by unpublished or ñgrey literatureò references known to the 17 co-authors 
and advisers from across Europe involved with assessing and implementing such schemes on behalf of payers. Only 
papers documenting the nature and content of actual schemes were considered for possible inclusion in this paper, with 
no attempt made to assess the quality of the papers. 

Outcome measure(s): (1) Providing a definition of such schemes based on logic that is acceptable to health authority 
and health insurance personnel from across Europe; (2) documenting published studies using these definitions broken 
down by country; (3) summarising conditions and concerns when payers contemplate future schemes; and (4) 
proposing guidance for payers for the future based on considerable in-house experience among the co-authors 

Results: Risk-sharing schemes should be considered to be agreements concluded by payers and pharmaceutical 
companies to diminish the impact on payersô budgets for new and existing schemes brought about by uncertainty 
and/or the need to work within finite budgets. They can be broken down into financial-based and performance-based or 
outcomes-based models. There are concerns with existing schemes outside of traditional price-volume arrangements. 
These include high administration costs, not collecting rebates or refunds, lack of transparency, conflicts of interest, and 
whether health authorities will end up funding an appreciable proportion of a drugôs development costs. The latter is 
particularly important with provisional coverage schemes. This is illustrated by the scheme for bortezomib in the UK, 
which is based on a 50% reduction in serum paraprotein levels (M-protein) by the fourth cycle. The NHS will continue 
funding treatment in responders, with the cost/QALY reduced from £38,000/QALY to a more acceptable £20,700/QALY, 
with manufacturers refunding the cost of the drug if a 50% reduction was not achieved. This is usually in the form of 
free drug. The following concerns arise, however: (1) whether M-protein is actually a good surrogate for life expectancy 
(alongside this, 10ï15% of patients do not have measurable serum M-protein levels; (2) capacity to manage such 
schemes with current staff levelsð73% of hospitals in the UK did not have the capacity; (3) lack of communication 
between physicians and pharmacists; (4) every missed claim loses GB£12000 for the hospital; (5) whether hospitals 
can in fact accept free goods or rebates from pharmaceutical companies; (6) whether refunds to hospitals are actually 
passed back to the payers in practiceðthis is not happening in 47% of UK hospitals with this scheme. The value-based 
pricing scheme for beta interferon in the UK has also been heavily criticised as unscientific and impractical given the 
10-year follow-up period, with an initial assessment in 2009 highlighting important methodological issues with the 
scheme and the need for longer term follow-up before securing meaningful results. 

Conclusions: Overall, there is only a limited number of situations where risk-sharing schemes should be considered 
based on the experiences of health authority and health insurance personnel across Europe, that is, (1) where 
response to therapy can be determined within a short time; (2) where there is high unmet need with the new 
technology, which has shown benefit based on translational science and clinical studies; (3) where there is potential for 
substantially lowering health care costs in targeted patients having factored in all administration costs (4) contain costs 
for new premium priced products where currently limited demand side measures; and (5) where only a limited time 
frame (e.g., 10-year UK study for MS drugs seen as far too long). Schemes should be rejected where (1) effective and 
low cost standards already exist since provisional reimbursement schemes may actually encourage the prescribing of 
new high-cost drugs vs. existing low-cost standard drugs; (2) patient compliance, which is key, has not been considered 
in the development of risk-sharing schemes; (3) there is a high administrative burden, (e.g. schemes for bortezomib and 
beta interferon in the UK); (4) there are concerns with transparency and access to data or data ownership; (5) long 
follow-up is needed and the number of potential patients is limited; and (6) health authorities will end up funding an 
appreciable proportion of the development costs. 

Funding source(s): In part grants from Karolinska Institutet 
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Problem statement: Existing databases for cross national comparative (CNC) studies include administrative databases 
and commercial sources such as IMS. There can be substantial differences, however, in data collection methods, 
content, measurement units, and expenditure (e.g., factory, reimbursed, total) between the databases. In addition, there 
can be volume differences between the databases arising from high patient co-payment levels and prescribing 
restrictions in some countries. This could have major implications when comparing utilisation rates between countries 
unless the content of each database has been fully described. 

Objective: To ascertain the extent of differences in one country and the underlying rationale where it is likely there will 
be appreciable differences between datasets to provide future guidance. Lithuania was chosen because recent 
publications have shown appreciable differences in statin utilisation between commercial (Soft Dent database 
containing data from wholesalers including OTC and self pay) and administrative (Health Insurance Fund) databases. 

Design and policies: Observational drug utilisation study assessing DDDs in four classes (PPIs, statins, ACEIs/ARBs, 
and newer anti-depressantsðATC Level 5) between 2004 and 2009 in the Lithuanian Compulsory Health Insurance 
Database and among commercial databases (IMSðall four, Soft Dentðstatins). Soft Dent data were taken from a 
publication (2005ï07); IMS data (2004ï09) were supplied directly. Both were converted to 2010 DDDs for comparison 
with administrative databases. 2010 DDDs were used in accordance with published recommendations. Details of 
ongoing reforms including prescribing restrictions were taken from published sources and updated by two of the authors 
(KG and JG). Narrative review of reforms subsequently undertaken by one of the co-authors (BBG). 

Setting: Lithuania 

Intervention and outcome: Differences in utilisation (2010 DDDs) rates were examined over the study years for 4 
disease areas and databases (ATC Level 5). 4 disease areas were chosen because each one is a high-volume 
prescribing area in western European countries. Previous publications have shown, however, substantially lower 
utilisation of PPIs and statins in Lithuania vs. Western European countries. 

Results: Appreciable differences in utilisation rates were found for the PPIs and statins between administrative and 
commercial sources; limited differences were found for ACEIs/ARBs and newer anti-depressants: (1) PPIsðfive- to 
seven-fold increase in utilisation in IMS vs. administrative databases. Overall, PPI utilisation in the administrative 
database varied between 14.5 and 19.0% of IMS utilisation across the study years with no established pattern. (2) 
Statinsðthree- to over sixfold increase in utilisation in commercial (IMS and Soft Dent) vs. administrative databases. 
Overall, statin utilisation in the administrative database varied between 15.1 and 27.4% of IMS utilisation across the 
study years with no established pattern. (3) ACEIs/ARBsðlimited difference between IMS and administrative 
databases. Overall, utilisation in the administrative database varied between 75.6 and 89.5% of IMS utilisation across 
the study years with no established pattern. (4) Anti-depressantsðlimited difference between IMS and administrative 
databases. Overall, utilisation in the administrative database varied between 70.7 and 88.4% of IMS utilisation across 
the years, with generally closer alignment in recent years. 

Conclusions: Possible reasons for appreciable self purchasing of PPIs and statins include at least 50% co-payment for 
majority of indications (PPIs) and prescribing restrictions for both the PPIs and statins (only reimbursed for secondary 
prevention and only 6 months for majority of study period with co-payment of 20%). This compares with a median of 
only 15% in the EuroMedStat study for the statins comparing administrative and IMS databases (western European 
countries). Possible reasons for closer alignment between IMS and administrative databases for ACEIs/ARBs could be 
no prescribing restrictions (although still 20% co-payment) and that hypertension seen as a serious disease (less so for 
hypercholesterolaemia). Limited utilisation generally of anti-depressants in Lithuania due possibly to ongoing stigma 
associated with psychiatric hospitals (i.e., patients are rapidly transferred to a psychiatrist if they show no clinical 
improvement with current anti-depressants) and the use of alternative treatment approaches such as benzodiazepines 
may account for closer alignment in this class. In view of this, knowledge of the content of each database and 
associated reforms are essential when comparing reimbursed utilisation rates (administrative databases) across 
countries given the substantial variations seen in some classes. Such knowledge will ensure robust explanations when 
validating databases and their content. Consequently, this should become a standard validation criteria alongside 
describing the patient population and their representativeness (ESAC criteria) when undertaking CNC studies. 

Funding source(s): In part grants from Karolinska Institutet 
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Problem statement: Countries need to learn from each other when contemplating future demand-side reforms given 
appreciable and growing resource pressures, but the influence of even prescribing restrictions will depend on their 
nature and follow-up. 

Objective: To assess the influence of different prescribing restriction regulations and their follow-up among different 
ambulatory care classes and European countries to provide future direction to countries contemplating similar initiatives 

Design: Preï and postïpolicy-analysis CNC study for statin, PPI, and ACEI/ARB utilisation in Austria, Croatia, Finland, 
and Norway before and after reimbursement restrictions for patent protected products 
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Setting and study population: Administrative databases covering total populations in each country; utilisation measured 
in terms of DDDs (2008 and 2010) for all products in the class (ATC Level 5) and as a percentage of total utilisation in 
the class 

Interventions and policies: Details of prescribing restrictions (enforcement criteria) for more expensive patent-protected 
products in the class principally via payers in each country including peer-reviewed publications and validated with them 
to enhance the robustness of the findings 

Outcome measure(s): Main measure: Percentage change in utilisation of omeprazole (O) and esomeprazole (E), 
simvastatin (S) and atorvastatin/rosuvastatin (A/R), and ARBs (total including combinations) vs. ACEIs (total including 
combinations) vs. total usitilisation for each class (DDD basis) before and up to 4 years after prescribing restrictions 
were introduced 

Results: Considerable differences were found regarding the influence of prescribing restrictions within and between 
countries or classes. (1) A/R utilisation decreased from over 30% to 10% of total statins (DDD basis) in Austria (66%) 4 
years after prescribing restrictions introduced with patients needing prior authorisation from the Chief Medical Officer 
(CMO) of their health insurance company for reimbursement. There was a 59% reduction in Finland 1.2 years later with 
strict criteria on the prescription form for reimbursement (indication and failing on generic statins) but only 44% 
reduction in Norway 4 years post-intervention with limited follow up and no prior authorisation (PA) scheme unlike 
Austria. (2) There was greater influence of prescribing restrictions on ARB utilisation in Croatia than Austria because 
greater follow-up in Croatia (via physicians with the Health Insurance Agency) with potential for fines for continued 
abuse vs. physician trust and no PA needed in Austria for reimbursement of ARBs. It is acknowledged that this is more 
difficult to police because an indication for switching is a patient-reported outcome (coughing). (3) We found limited 
influence also of prescribing restrictions on esomeprazole utilisation in Norway post-intervention because first 
prescription or recommendation is via hospital specialists where restrictions do not apply. 

Conclusions: Prescribing restrictions (enforcement) can be effective in limiting the utilisation of more expensive patent 
protected products in a class once generics become available. Care is needed, however, because changes in util isation 
patterns may be lower than envisaged depending on their nature and follow-up. 

Funding source(s): In part grants from Karolinska Institutet 
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Problem statement: High prices matter to the vast majority of the global population who have to purchase medicines 
through out-of-pocket payments and to governments who have limited pharmaceutical budgets. Medicine availability 
matters, especially in public sector facilities which the poor rely on to access more affordable treatments. When 
medicines are unaffordable and unavailable, treatment simply becomes out of reach. 

Objectives: To assess the price governments and patients pay for medicines, medicine availability, the affordability of 
standard treatments, and medicine price components 

Design: A secondary analysis of the price and availability of 15 medicines, using data in 45 national and subnational 
surveys (36 countries) undertaken using the World Health Organization/Health Action International price measurement 
tool. Data were adjusted for inflation or deflation and purchasing power parity. International reference prices from open 
international procurements for generic products were used as comparators. 

Setting and study population: Public and private sectors in 36 low- and middle-income countries 

Outcome measure(s): Median prices (originator brands and lowest priced generic equivalents), median percentage 
availability, number of daysô wages needed by the lowest paid unskilled government worker to purchase standard 
treatments (affordability), and price components in the supply chain from manufacturer to patient 

Policy changes: Policies such as promoting lower priced quality generics and alternative financing mechanisms are 
needed to improve medicine affordability and availability. 

Results: Average public sector availability of generics ranged from 29.4 to 54.4% across WHO regions. Median 
government procurement prices for generics were 1.11 times corresponding international reference prices, although 
purchasing efficiency ranged from 0.09 to 5.37 times international reference prices. Low procurement prices did not 
always translate into low patient prices. Private sector patients paid 9ï25 times international reference prices for lowest 
priced generics and over 20 times international reference prices for originator brands. Treatments for acute and chronic 
illness were largely unaffordable. Private sector mark-ups ranged from 2 to 380% for wholesalers and 10 to 552% for 
retailers. 

Conclusions: Overall, prices were substantially higher than expected if purchasing and distribution were efficient and 
mark-ups were reasonable. Availability of medicines in the public sector was poor. Medicines, especially those to treat 
chronic diseases, were largely unaffordable. 

Funding source(s): None 
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Measuring Transparency in the Public Pharmaceutical Sector. National Assessment for Costa Rica 

Maria Soledad Quesada-Mor¼a, Luis Guillermo Jim®nez-Herrera 

University of Costa Rica, Costa Rica 

Introduction: Access to good quality medicines remains very limited in many parts of the world due to many causes, one 
of them being corruption. In 2004, the WHO initiated the Good Governance for Medicines Project in an effort to 
undermine this problem. Costa Rica is the first country in Central America to carry out the assessment phase of this 
program. Knowing the weaknesses and strengths of the public pharmaceutical sector can help working on mechanisms 
for transparent processes that assure safe, available, affordable and good quality medicines. 

Objective: Measure the level of transparency and vulnerability to corruption of the public pharmaceutical sector in Costa 
Rica in eight basic functions: registration, licensing, inspection, promotion, clinical trials, selection, procurement and 
distribution. 

The present study is descriptive and qualitative that used semi-structured interviews to Key Informants (KI) to provide 
information on the vulnerability to corruption, using structural indicators and a quantification of the level of transparency 
for each function. 

These indicators were converted to a 10-point scale to analyze and compare the degree of susceptibility to corruption 
and to determine the level of transparency in each function, as follows: 0.0-2.0 for extremely vulnerable (EV); 2.1-4.0 for 
very vulnearable (VV); 4.1-6.0 for moderately vulnerable (MoV); 6.1-8.0 for marginally vulnerable (MrV); and 8.1-10.0 
for minimally vulnerable (MiV). 

109 KI were interviewed,according to their involvement in the pharmaceutical sector and their knowledge of it. The KI 
interviewed were from the public sector (85%), private sector (13%), academia and NGOs (2%). For all eight functions 
a minimun of 8 to 10 interviews were obtained. 

Results: The assessment on the eight functions revealed that the public pharmaceutical sector of Costa Rica has 
different vulnerability scores for each function, being the most vulnerable the Inspection of Pharmaceutical 
Establishments with a score of 4.34 (MoV), followed by Control of Medicine Promotion with a 4.74 (MoV), Medicines 
Registration with 6.19 (MrV) Licensing of Pharmaceutical Bussiness with a 6.29 (MrV), Distribution of Medicines with 
7.83 (MrV), Control of Clinical Trials with 7.85 (MrV), Selection of Essential Medicines with 7.96 (MrV), and the least 
vulnerable Procurement of Medicines with 8.14 (MiV). 

Conclusions: The assessment findings allow a overview of the pharmaceutical public sector in Costa Rica, that has a 
regulatory structure prone to improvement, especially in personnel selection, standard operating procedures, and 
written guidelines in conflicts of interests specific for each function. 

To minimize corruption, a structural platform with transparent processes should be develop, as well as a proper 
National Drug Policy that helps articulate all the medicines chain, promoting its strengths and diminishing its 
weaknesses. 

Funding Source(s): WHO 
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Regulating Supply Chain Mark-Ups to Control Medicine PricesðA Review of the Literature in Low- 
and Middle-Income Countries 

Douglas Ball 

Consultants for Health and Development, Netherlands, The 

Problem statement: Medicine prices are often an access barrier for the poor, especially in low-income countries. In 
order to increase financial access, policy makers may regulate the prices of medicines using a variety of means. The 
regulation of supply chain mark-ups is one strategy, but little is known about how common this intervention is in low- 
and middle-income countries (LMIC) and whether it is effective. 

Objectives: To describe the evidence base for the regulation of supply chain mark-ups in low- and middle-income 
countries and whether it leads to lower medicine prices 

Design: Literature review 

Setting: International, public, and private sectors 

Study population: Low- and middle-income countries 

Outcome measure(s): Number of countries using pharmaceutical mark-up regulation, types of regulation, factors 
affecting implementation of the policy and its effectiveness 

Results: Mark-ups are commonly regulated in high-income countries (HIC). Around 60% of LMIC report regulating 
wholesale or retail mark-ups. HIC use a variety of regulation methods and may apply different mark-ups to separate 
groups of pharmaceuticals. LMIC commonly use fixed percentage mark-ups, with few applying regressive mark-ups. 
Mark-up regulation is seldom used as a means to promote generic medicines. Little information is available about the 
impact of mark-up regulation on medicines prices or supply chain stakeholder viability. Ineffective enforcement and lack 
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of regulation of manufacturer or retail prices are likely to lead to failure. Mark-up regulation has an impact on wholesaler 
and retailer viability. 

Conclusions: Evidence on the implementation, effect, and enforcement of mark-ups in LMIC is sparse. Regulation of 
mark-ups as part of comprehensive price regulation will probably lead to reduced medicine prices, but there may be 
unexpected effects on the supply of medicines. Without regulation of either the manufacturerôs selling price or the retail 
selling price, mark-up regulation is unlikely to be effective. Mark-ups that include a regressive component with or 
without fixed fees probably lead to better outcomes that fixed percentage mark-ups through their influence on financial 
incentives. 

Funding source(s): Health Action International ï Global 
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Randomized Controlled Study of Antibiotic Approval Program on Patientsô Clinical Outcomes and 
Antibiotic Expenditures 

Visanu Thamlikitkul, Pinyo Rattanaumpawan, Patama Sutha 

Faculty of Medicine Siriraj Hospital, Thailand 

Problem statement: Piperacillin/tazobactam, imipenem, and meropenem were inappropriately used in 50% of 
hospitalized patients at Siriraj Hospital. Antibiotic approval is a recommended measure for controlling inappropriate 
antibiotic use. A concern of this measure is it could have a negative effect on clinical outcomes for the patients whose 
antibiotics are changed or discontinued. 

Objective: To determine effectiveness of antibiotic approval program on patientsô clinical outcomes and antibiotic 
expenditures 

Methods: Adult hospitalized patients who were prescribed the target antibiotics (i.e., piperacillin/tazobactam, imipenem, 
or meropenem) from August to November 2007 were randomized to antibiotic approval group (A) or control group (C). 
An infectious disease specialist was responsible for antibiotic approval in A group. All participating patients were 
followed for clinical outcomes and antibiotic expenditures. 

Results: The target antibiotics were prescribed to 486 patients (516 episodes) in C group and 462 patients (512 
episodes) in A group. The patients allocated to A group had more favorable clinical outcome (68.9% vs. 60.5%, 
p<0.01), shorter duration of target antibiotics (7.5 d. vs. 9.3 d., p<0.01), shorter duration of all antibiotics (12.7 d. vs. 
16.4 d., p<0.01), and lower mortality due to infections (29.4% vs. 35.4%, p<0.05) than those in C group. Multivariate 
analysis revealed that unfavorable clinical outcome was significantly associated with the C group and having respiratory 
tract infections. The costs of the target antibiotics and all antibiotics in A group were much less than those in C group. 
The actual difference in the cost of antibiotic consumption between A group and C group, cost saving, was 143,793 US 
dollars. 

Conclusions: An antibiotic approval program is an effective measure for reducing antibiotic consumption without 
compromising the clinical outcomes. 

Funding source(s): Faculty of Medicine Siriraj Hospital, Thailand 
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Cost as a Barrier to Access: Availability, Affordability, and Identifying Component Cost of Essential 
Medicines 

Mohammedsied Nuru Mohammednur1, Teferi Gedif2, Damen Hailemariam2 
1Mekelle university, Ethiopia; 2Addis Ababa university,Ethioipia 

Problem statement: WHO reported that one-third of the worldôs population lacks reliable access to required medicines. 
The situation is even worse in developing countries, and price is one of the factors that hinder access to essential 
medicines. 

Objectives: To identify barriers in accessibility, availability, affordability, and component cost of essential medicines 

Design: A descriptive cross-sectional study design was used. Quantitative methods involved the use of checklist; an 
exit interview and structured questionnaire were also employed. 

Setting: The study was conducted in Addis Ababa (AA), capital city of Ethiopia, and Benishangul Gumuz regional state 
(BGRS), one of the nine regions in the country. The study included hospitals, health centers, and pharmacies from 
public, private, and other sectors. 

Study population: From the two selected regions, a list of hospitals, health centers, and pharmacies were recorded, and 
150 participants were interviewed using an exit interview. Furthermore, from 10 facilities (from each public, private, and 
other sector), data on availability and price of medicines were collected. For convenience, public health facilities were 
used to anchor the sample, with other types of medicine outlets chosen by their proximity to these facilities. 

Results: In private pharmacies, innovator brand (IB) prices were 27 times higher than the international reference price 
(IRPs) in AA, whereas generics were 2.7 and 3.6 times higher in AA and BGRS, respectively. In other sector retail 
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outlets, the figures were 2.52 and 4.9 times higher for generics than the IRPs in AA and BGRS, respectively. Add-on 
costs had a substantial impact on medicine prices in all sectors. Retail pharmacy markups were 25ï55% and 25ï247% 
for IBs and generics, respectively. In the public sector, where medicines are free, availability was low even for 
medicines on the national essential drugs list. For a monthôs treatment for peptic ulcer disease and arthritis, people 
have to pay more than a monthôs wages when IB was used. In the study of the exit interviews, around 61% of the 
respondents were able to pay for the prescribed medicines. The most important predictors of ability to pay (ATP) for the 
prescribed medicine found in this study are type of organization (p<0.015), educational status of the head of the 
household (p<0.01), amount of payment for the prescribed medicines, and estimated average income of the household 
(p=0). 

Conclusions: The availability of lowest price generics was low in the public sectors and prices of IB were very high in 
the private sector of AA. Markups for generic products are greater than for IBs. Reducing the base price without 
controlling mark-ups may increase profits for retailers and wholesalers without reducing the price paid by end users. To 
increase accessibility and affordability, promotion of generic medicines and improved availability of medicines in the 
public sector are required. 

Funding source(s): School of Graduate Studies, Addis Ababa University 
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Impact of the WHO Guide to Good Prescribing on Medical Students 

Abdelkader Helali, Nadjat Loumi 

Centre National de Pharmacovigilance et de Matériovigilance, Algeria 

Problem statement: Pharmacotherapy teaching in medicine is characterized by transfer of knowledge about medicines 
rather than training students to treat methodically and using structured approach. Recently, a six-step problem-solving 
approach in pharmacotherapy using normative model was suggested by WHO and based on the following steps: (1) 
define the patientôs problem; (2) specify the therapeutic objective; (3) verify the suitability of the P-drug for the individual 
patient; (4) write a prescription; (5) inform and instruct the patient; and (6) monitor and/or stop the treatment. 

Objectives: To measure the impact of the WHO Guide of Good Prescribing in short-term pharmacotherapy teaching (a 
10-week study) 

Intervention: A randomized controlled trial was conducted among students divided into two groups: a control group with 
65 students and a study group with 133 students. The two groups were assessed through 3 successive tests, each 
containing open and structured questions about drug treatment of different type of pain. The assessing tests are taken 
before the training period (T0), six weeks after problem-based training period and at the end of teaching 
pharmacotherapy (T1), and finally 4 weeks later to assess if they remembered the method studied (T2). The study was 
conducted over 3 years for controlling the reproducibility of observed data. The scores of control and study groups are 
compared by using Studentôs t-test, p<0.05 is considered as significant. 

Study population: Students at 6th year of graduate medicine in Algiers, at the clerkship period 

Results: Data show that students from the study group performed significantly better than those in the control group at 
all six steps. The students in the study group showed good problem-solving capabilities at T1, and they remembered 
the method to solve the health problems 4 weeks later at T2. The results confirm the data previously obtained by other 
authors. Moreover, in our study, the impact of fundamental sciences such as physiopathology to specify the therapeutic 
objective and pharmacology to verify the suitability of medicine for individual patient constitute a solid bridge between 
fundamental and clinical knowledge in prescribing and solving problems. The method described in Guide to Good 
Prescribing reinforce the understanding of the students and the transfer of knowledge to new capabilities improving 
rational use of medicines (p<0.05). 

Conclusion: The WHO method of good prescribing is effective and efficient for pharmacotherapy teaching in developing 
countries and also not expensive as pointed out by certain studies. The method is flexible and adaptable to every 
country. 

Funding source(s): Centre National de Pharmacovigilance et de Matériovigilance, NIPA, Dely Brahim Algiers (Algeria) 
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Reimbursement Price, Market Structure, and Pharmaceutical Firm Behavior in Korea 

Jaeheon Heo, Soonman Kwon 

Seoul National University, Korea, South (Republic of) 

Problem statement: Regulation of reimbursement price for pharmaceuticals in national health insurance is a key issue 
for the government and pharmaceutical industry in Korea. 

Objective: To examine the effect on pharmaceutical firm behavior of market structure and reimbursement price 
regulated by the government in Korea. 

Design: Using a panel data of frequently used medicines in 2003ï07, this study examines the impact of competition and 
government price regulation on production of pharmaceutical firms. 
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Outcome measure(s): Based on the structure-conduct-performance framework of industrial organization economics, 
various measures are used for market definitions (e.g., therapeutic categories, ATC classifications) and concentration 
indices such as Herfindahl index. Other independent variables include the length of being listed in the benefit package, 
potential market size, and prescription vs. non-prescription drugs. 

Conclusion: The effect of market competition on production varies depending on therapeutic categories, but the 
reimbursement price regulation by the government has no negative effect on the production of pharmaceutical firms. 

Funding source(s): N/A 
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ñI Wish I Had AIDSò: Qualitative Study on Access to Health Care Services for HIV/AIDS and Diabetic 
Patients in Cambodia 

Chean Men 

Center for Advanced Study, Cambodia 

Problem statement: Poor Cambodians with chronic diseases such as HIV/AIDS or diabetes typically encounter multiple 
serious barriers to effective care and treatment. This process may extend over many years and involve numerous 
rounds of diagnosis and treatment as the disease progresses from initial symptoms to longer term complications. Living 
with both the impact of the disease and this ongoing struggle for care can severely disrupt the everyday life of both 
sufferers and their families. 

Objectives: To explore and document the differences and similarities in the types of barriers to care and treatment at 
different phases of their illness experience reported by patients with HIV/AIDS or diabetes 

Design: This retrospective study adopted qualitative research methods to collect data from HIV/AIDS and diabetic 
patients enrolled and not enrolled in treatment programs in different institutions in urban and rural setting. 

Setting: The study was conducted in urban and rural settings. In the urban area (Phnom Penh), interviewees were 
selected from patients enrolled in a free care program at the Centre of Hope. This charity hospital is an important 
provider of treatment and care for both HIV/AIDS and diabetes patients. Similarly, in the rural area (Takeo Province), 
interviewees were selected from patients enrolled in a free care program at the chronic disease clinic co-managed by 
the referral hospital and MSF Belgium. Again, this facility provided care and treatment for both disease groups. Patients 
not enrolled in the treatment program were identified through key informants such as traditional healers and not-for-
profit service providers. 

Study population: Using purposive and snowball sampling techniques, 25 HIV/AIDS and 45 diabetic patients were 
recruited. Semi-structured and open-ended interviews were used to collect information on patient experiences of 
different phases in the ongoing process of seeking care and treatment. Qualitative analysis was done to search for 
emerging themes, word repetition and local terminology that captured the meaning of patientsô experiences. 

Results: The findings indicate that both HIV/AIDS and diabetic patients encounter multiple supply- and demand-side 
barriers to care at different stages of their illness. Moreover, they strongly suggest that supply-side barriers, for example 
rationing systems or targeting strategies that limit access to free treatment or social assistance, are substantially higher 
for diabetic patients. This perceived inequity had a profound impact on diabetic patients to the extent that some ñwished 
they had HIV/AIDS.ò 

Conclusions: These findings suggest that there is an urgent need to widen the focus of health care to address the 
substantial and increasing burden of chronic diseases in Cambodia and many other low/middle income countries. 

Funding source(s): This study is an output of the EuropeAID project supported by the European Commission. 
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Household Survey on Medicine Use in Oman 

Brian Conroy Gunn, Ahmed Abdo-Rabbo, Manal Al-Ansari, Hawraa Al-Lawati, Batool J Suleiman 

Directorate of Rational Use of Medicines, Ministry of Health, Sultanate of Oman, Oman 

Problem statement: Irrational use of medicines in the community is a global problem. No national household survey on 
medicine use has been conducted in Oman, and the few studies in other countries have rarely been published or not 
fully documented. 

Objectives: To investigate the use and storage of medicines in the community and to identify related problems 

Methods: A cross-sectional study was performed using a written pre-tested structured interview questionnaire along 
with direct observations. 1,050 households were chosen from 12 urban and rural villages in 6 willayat (districts) located 
in 4 health regions in Oman. The storage and use of medicines in the community were investigated. 

Results: The key results showed that most of the drugs were stored in relatively inadequate and unsafe places. There 
were 44.4% of households with members suffering from chronic diseases. In 52.8% of the households, one or more 
persons used traditional medicines. The most common types of traditional medicines used were herbal medicines 
(49.8%), and the most common use of herbal medicines was for gastrointestinal tract problems. Modern medicines 
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were found in 95% of the households. The average number of medicines per household and the maximum number 
found in one home were 6 and 45 medicines, respectively. The most common therapeutic category encountered was 
musculoskeletal drugs (24.9%). 45.8% of the households had one or more antibiotics, and the percentage of antibiotics 
from all medicines found was 12.55%. The percentage of unused and expired medicines were 31.6 % and 12.4%, 
respectively. The maximum number of antibiotics found in one household was 10. The majority of medicines at homes 
(86.1% and 70.3%) were advised by physicians and obtained from public pharmacies, respectively. 61.3% of the 
households kept left-over medicines from previous treatment. The households did not know the indications of 15.4% of 
the stored medications. 15.5% of the respondents mentioned that they do not check the expiry date, and 12.4% of 
medicines found were already expired. The percentage of medicines found to be inadequately labeled and the 
percentage of householdsô knowledge of correct dosage were 92% and 65.9%, respectively. 

Conclusion: The results show, medications were stored in large quantities at homes and in inadequate places. A large 
percentage was being wasted. Therefore, the need is compelling for promoting rational use of medicines in the 
community to enable people to store and use medicines in an appropriate, safe, and judicious way. 

Funding source(s): Financial support was received from WHO-EMRO under JPRM. 
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Prophylactic Antimicrobials: Triumph Over Cancer Chemotherapy Complications? 

Jyotika Singh, M Joseph John, Dinesh K Badyal 

Christian Medical College and Hospital, Ludhiana, Punjab, India. 

Problem Statement: The patients on cancer chemotherapy are at substantial risk of developing febrile episodes, 
bacteremia and infection related mortalities, yet the prophylactic use of antimicrobials continues to be a controversial 
issue. Fluoroquinolones are the primary antibiotics considered for prophylaxis, however emergence of resistance, high 
cost and limited data supporting cost effectiveness in cancer chemotherapy are the main arguments against their use. 

Objectives: To evaluate the effect of antimicrobial prophylaxis in cancer chemotherapy. 

Design: Prospective, randomized, open label, controlled study. 

Setting: This study was conducted in the Medical Oncology and Hemato-Oncology Departments, Christian Medical 
College and Hospital, Ludhiana. 

Intervention: The patients receiving chemotherapy for solid cancers were randomly divided into two groups A and B. 
Group A patients received cancer chemotherapy and no prophylactic antimicrobials were given. Group B patients were 
given prophylactic levofloxacin with each cancer chemotherapy cycle.  

Outcome measure: Each patient was analyzed for febrile episodes, documented infections and hospitalizations. 

Results: Majority of patients were illiterate and belonged to rural population of lower middle socio economic strata. 

Number of febrile episodes was significantly higher in group A patients. The relative risk of a clinically documented 
febrile episode was 0.22 (95% confidence interval 0.08 to 0.56, p<0.001), indicating a 78% reduction in the risk of fever 
during the first cycle with the use of levofloxacin therapy, as compared with control group.  

The documented infections were seen more in group A as compared to group B (relative risk 0.11, 95% confidence 
interval 0.01-0.84, p<0.05). Resistance to levofloxacin was reported in one patient. Forty eight percent patients (48%) 
were hospitalized in group A and 18% in group B (relative risk 2.67, 95% confidence interval 1.38-5.15, p<0.01). 
Average duration of hospital stay was 3.8±0.73 days in group A as compared to 1.56±0.56 days in group B (p<0.05).  

Another major advantage of antimicrobial prophylaxis is cost benefit. The total cost of treatment in group A was `4.41 
lakhs and `1.45 lakhs in group B. Average cost of treatment per patient per day in two groups was `1269.80±220.32 vs. 
`372.21±99.23 (p<0.001). 

Conclusion: Our study provides ample evidence that antimicrobial prophylaxis is beneficial to patients receiving cancer 
chemotherapy as it decreases the morbidity, in terms of febrile episodes, infections, hospitalizations and it also reduces 
the cost of treatment. 

 
 
307 
Economics, Financing, and Insurance Systems 
Keywords: Malaria, Access, Health Outcomes, health service utilization, anaemia 

Effect of Removing Direct Payment for Health Care on Utilization and Health Outcomes in Ghanaian 
Children: A Randomized Controlled Trial 

Evelyn Korkor Ansah1, Solomon Narh-Bana1, Sabina Asiamah1, Vivian Dzordzordzi1, Kingsley Baintey1, Kakra 
Dickson3, John Owusu Gyapong4, Kwadwo Ansah Koram3, Brian Greenwood2, Anne Mills2, Christopher JM 
Whitty2 
1Dangme West District Health Directorate, Ghana Health Service, Ghana; 2London School of Hygiene & Tropical 
Medicine, UK; 3Noguchi Memorial Institute for Medical Research, University of Ghana, Legon, Ghana; 4Research and 
Development Division, Ghana Health Service, Ghana 

Problem statement: User fees are a known barrier to accessing health care. Governments are introducing free health 
care to improve health outcomes. Free health care affects treatment seeking, and it is therefore assumed to lead to 
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improved health outcomes, but there is no direct trial evidence of the impact of removing out-of-pocket payments on 
health outcomes in developing countries. This trial was designed to test the impact of free health care on health 
outcomes directly. 

Objectives: To compare the prevalence of anaemia (Hb<8g/dl) among children 6ï59 months, from households with and 
without improved financial access to health care 

Design: A two-arm randomized controlled unblinded trial with a third observational arm made up of households already 
self-enrolled in the scheme. The main comparison was between the two randomized arms. The self-enrolled arm was 
included in order to document the differences between households who paid their own premiums and those who had 
their premiums paid for them as a result of being recruited into the study, as a subsidiary part of the trial. 

Setting: The Dangme West District in Southern Ghana, a rural district with an estimated population of 115,005 

Study population: Children <5 years in households who were randomized to receive free enrollment into an existing 
pre-payment scheme or not, for a period of one year 

Intervention: Provision of free primary and some level of secondary health care to households randomized to the 
intervention arm by enrolling them into an existing pre-payment scheme operating in the area. The control group 
continued to pay for health care out of pocket and received equivalent benefit in the year following the trial. 

Policy: The direct cost of care is a barrier to the poorest in accessing care, but it is not the only one, and other 
modifiable barriers have to be addressed if removing the direct cost of care is to have a useful impact on the health of 
the poorest. 

Outcome measure(s): The primary outcome was moderate anaemia (Hb, 8 g/dl); major secondary outcomes were 
health care utilization, severe anaemia, and mortality. 

Results: 2,194 households containing 2,592 Ghanaian children under 5 years old were randomized into the two trial 
arms; 165 children from families who self-enrolled formed an observational arm. At baseline, the randomized groups 
were similar but different from the self-enrolled. Introducing free primary health care resulted in children in the 
intervention arm utilizing primary care significantly more (2.8 visits/person-year) than those in the control arm (2.5 
visits/person-year) [95% CI 1.04ï1.20; P=0.001]. There was no measurable difference in any health outcome. The 
primary outcome of moderate anaemia was detected in 37 (3.1%) children in the control and 36 children (3.2%) in the 
intervention arm (adjusted odds ratio 1.05, 95% CI 0.66ï1.67). There were four deaths in the control; five in the 
intervention group. Mean Hb concentration, severe anaemia, parasite prevalence, and anthropometric measurements 
were similar in each group. 

Conclusions: In the study setting, removing out-of-pocket payments for health care had an impact on health care-
seeking behaviour but not on the health outcomes measured. 

Funding source(s): Gates Malaria Partnership, LSHTM, with funds from the Bill & Melinda Gates Foundation 
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Magnitude of and Contributing Factors to Antibacterial Resistance in Ethiopia 

Tenaw Andualem T.1, Negussu Mekonnen2, Gabriel Daniel3, Mohan P. Joshi3, Douglas Keene3, David Lee3 
1MSH/SPS, INRUD Ethiopia; 2MSH/SPS Ethiopia; 3MSH/SPS USA 

Problem statement: Bacterial infections are major causes of morbidity and mortality in humans and loss of production in 
animals. Antimicrobial resistance (AMR) results from use, overuse, and misuse of antibiotics in humans and animals. 

Objective: To show the magnitude of AMR and contributing factors in Ethiopia 

Design: (1) Review of 2004ï08 census of culture and antibacterial sensitivity records, health professionalsô course 
contents on AMR containment, (2) cross-sectional survey of AMR containment practices in 73 public health facilities, 
and practices of random samples of 675 health practitioners using interviews and semi-structured observations; (3) 
analysis of systematic samples of 100 records per health facility and records to assess antibacterials prescribing from 
surgical and medical wards and outpatient prescriptions in 2006ï07; and (4) exit interviews with 1,761 patients to 
understand their knowledge on the medicines dispensed and perceptions of antibacterial use. 

Setting: The study was conducted in public hospitals and health centers sampled from nine regional states and two city 
administrations in Ethiopia in August 2008. 

Study population: Culture and antibacterial sensitivity records across the country over five years, surgical and medical 
inpatient and outpatient prescriptions records from 2006ï07, and all adult patients who were prescribed and dispensed 
antibacterial in August 2008 from 73 public health facilities 

Outcome measure(s): Microorganism growth and sensitivity percentages for antibacterials and percentages of health 
facilities, practitioners, and patients related to knowledge and practice of AMR containment 

Results: Out of 52,682 culture and antibiotic sensitivity records, 35.1% showed growth with varying levels of resistance. 
For example, Escherichia coli samples were resistant to amoxicillin (70%), tetracycline (75%), and penicillin G (88%); 
18.3% of Staphylococcus aureus samples were resistant to vancomycin. Availability of key antibacterials, infection 
prevention materials, and standard treatment guidelines in health facilities were 73.0%, 82.9%, and 61.0%, 
respectively. Antibacterials prophylaxis was prescribed for 75.9% of surgical procedures, and antibacterials were 
prescribed to 70.6% of medical inpatients. Provider adherence to treatment guidelines for pneumonia was 19.6%. 
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Patientsô knowledge about dispensed antibacterials was 82%, whereas 40.2% and 36.3% knew that antibacterials are 
not used for watery diarrhea and the common cold, respectively. 

Conclusions: A high level of microorganisms is resistant to antibacterials in Ethiopia. Contributing factors include poor 
knowledge and practices among practitioners and patients, health facilitiesô limited emphasis on preventing and 
containing AMR, and poor adherence to standard treatment guidelines. These factors require multifaceted interventions 
that can create synergy to prevent and contain AMR and to promote appropriate use. 

Funding source(s): Drug Administration and Control Authority of Ethiopia and U.S. Agency for International 
Development through MSH/SPS 

 
 
312 
Malaria 
Keywords: Antimalarials, Market analysis, Supply chain, Private sector, Access to medicines 

Mapping the Private Sector Distribution Chain to Understand Barriers and Opportunities for 
Improved Access to Antimalarials in Six Low-income Countries in Africa and South-East Asia 

Benjamin Palafox1, Sarah Tougher1, Edith Patouillard1, Catherine Goodman1,2, Kara Hanson1, Immo 
Kleinschmidt1, Kate OôConnell3, Desmond Chavasse3, Martine-Esther Tassiba4, Louis-Daniel Akulayi 
Tshisungu5, Sochea Phok6, Arogundade Deborah Ekundayo7, Peter Buyungo8, Felton Mpasela9 
1London School of Hygiene & Tropical Medicine, United Kingdom; 2Kenya Medical Research Institute-Wellcome Trust 
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Problem statement: In many low-income settings, the private sector plays a crucial role in the delivery of antimalarials, 
although numerous regulatory challenges have been documented. The operation of the private sector has important 
implications for antimalarial availability, affordability, quality, and rational use. In the context of the introduction of a 
global subsidy to improve access to artemisinin-based combination therapies (ACTs), it is particularly important to 
understand how the private sector operates and how it varies across countries, because this will affect the success of 
such interventions and, therefore, equitable access. 

Objectives: To describe the structure of the private commercial sector distribution chain for antimalarials and the 
characteristics of wholesale suppliers and to document the availability and mark-ups for antimalarials along the 
distribution chain 

Design: Descriptive cross-sectional study 

Setting: Multi-country study in Benin, Cambodia, DR Congo, Nigeria, Uganda, and Zambia 

Study population: A key challenge in investigating private sector medicine distribution chains is the lack of an accurate 
sampling frame from which to draw a representative sample. Within each country, a census of antimalarial retailers was 
conducted in 19ï76 randomly selected geographic areas, and an innovative bottom-up sampling approach was used to 
trace wholesale suppliers back from their retail customers, with this process repeated until only manufacturers and 
importers were reached. Across the 6 countries, 688 wholesalers and 7,048 retailers were included in structured 
surveys. 

Outcome measure(s): Structure of private sector antimalarial distribution chain; antimalarial availability and price mark-
ups along the chain 

Results: We will present maps of the private sector antimalarial supply chains in each country, descriptions of their 
composition and characteristics, and estimates of availability and price mark-ups for antimalarials. For example, 93.0% 
of Zambian wholesalers had antimalarials available, but only 72.1% had an ACT in stockð51.2% had an artemisinin 
monotherapy and 76.7% had a non-artemisinin therapy (e.g., chloroquine). In terms of price mark-up on ACTs, median 
wholesaler mark-ups (26.7%) were generally lower than median retail mark-ups, which ranged from 42.9% in private 
pharmacies to 150% in grocery stores. Although nearly all antimalarial wholesalers (97.5%) reported a visit by an 
inspector over the past 12 months, a smaller proportion (86.1%) was observed to store medicines in appropriate 
conditions. 

Conclusions: Results across countries will be contrasted and implications for interventions to improve ACT access, 
such as the Affordable Medicines Facility for Malaria, will be explored. 

Funding source(s): Bill & Melinda Gates Foundation 
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Regionalisation of Pharmacovigilance in Uganda 
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National Drug Authority, Uganda 

Problem statement: Uganda is the 57th country worldwide with a critical shortage of health service providers. There is 
one doctor for every 8,400 Ugandans and one nurse or midwife for every 36,000 Ugandans. The few health workers 
are overloaded and leave a service delivery gap that is often filled by unqualified personnel, especially in the rural 
areas. The National Drug Authority (NDA) is mandated by the National Drug Policy and Authority Act (Cap. 206) to 
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ensure that all medicines, medical devices, and supplies entering Uganda are of good quality and are safe and 
efficacious. The performance of the over 500 drugs registered in Uganda and especially the newer molecules such as 
the artemisinin-based combination therapies as well as the highly active antiretroviral therapies need to be closely 
monitored. 

Objectives: In an effort to monitor these drugs, a National Pharmacovigilance Centre (NPC) was started in 2005. This 
centre acquired full membership of the WHO Programme of International Drug Monitoring in 2007. Regional 
pharmacovigilance centres were established in the national and regional referral hospitals. The primary objectives of 
regionalizing pharmacovigilance was to increase the number and quality of reports received at the national centre and 
contribute to improved quality of health service delivery. 

Design: This was an intervention study conducted to assess the status of pharmacovigilance before and after 
regionalization. 

Setting: The regionalisation of pharmacovigilance was introduced in the National and Regional Referral hospitals, 
where core teams were established and trained in pharmacovigilance and were designated the Regional 
Pharmacovigilance Centres (RPC). Other regional centres that were a useful resource for the private sector and worked 
closely with these RPCs were the NDA regional offices. 

Intervention: Regionalisation involved training core teams of health workers in the regions on the importance of 
pharmacovigilance, equipping them with Vigiflow skills to report adverse events online and also receiving their 
workplans. Sensitization meetings held by the NDA regional officers as part of their routine support supervision 
activities for the private sector facilities (pharmacies and drug shops) also began to include pharmacovigilance. 

Outcome measure(s):. Reporting rates, average time taken to report ADRs, type and seriousness of reports, and 
number of collaboration on ADR issues 

Results: By the end of 2010, we had received over 500 suspected reports of ADRs. The time to enter reports into 
Vigiflow reduces from 31 months to 3 months. Partnerships with various stakeholders have been built; NPC worked 
with Soroti RPC to investigate cases of suspected disability due to quinine administration. The change in administration 
site of quinine to the thigh was accommodated in new malaria treatment guidelines. 

Challenges: Poor quality of reports. There is still underreporting. 

Conclusion: More collaboration is needed to institutionalize pharmacovigilance in routine health care delivery. 
Pharmacovigilance must be perceived and implemented as a way of improving quality of care. Enabling laws should be 
enacted to make reporting compulsory. 

Funding source(s): National Drug Authority 
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Feasibility and Impact of Deploying Artemether-Lumefantrine (AL) At Community Level with the 
Introduction of Rapid Diagnostic Test (RDT) 

Hailemariam Lemma Reda1, Peter Byass2, Alem Desta1, Andrea Bosman3, Yohannes Ambachew Medhin3, 
Edward Fottrell2, Asefaw Getachew1, Gianfranco Costanzo4, Aldo Morro5, Nathan Mulure6, Angela Bianchi7, 
Luigi Toma8, Anne-Claire Marrast9, Gebre Ab Barnabas Gezahegn1 
1Tigray Health Bureau, Ethiopia, Ethiopia; 2Umea° Centre for Global Health Research, Umea University, Sweden; 
3Global Malaria Programme;WHO, Geneva; 4Italian Ministry of Labour, Health and Social Policies, Rome, Italy; 5Italian 
Dermatological Center of Mekelle,Tigray, Ethiopia; 6Novartis Pharma AG, Nairobi, Keneya; 7Novartis Farma S.P.A, 
Rome, Italy; 8San Gallicano Dermatological Institute, Rome, Italy; 9Novartis Pharma AG, Basel, Switzerland 

Problem statement: Rural African communities have limited access to health facilities for malaria diagnosis and 
treatment because of poor communication, lack of knowledge, as well as distance. 

Objective: To assess the feasibility and impact of deploying artemether-lumefantrine (AL) at the community level with 
the introduction of rapid diagnostic test (RDT) 

Design: Two homogenous districts were selected. A two-year interventional and observational study with times series 
comparison with random assignment of the intervention to one district and the other serving as control. 

Setting: This community-based malaria control intervention study was conducted in two districts with similar malaria 
eco-epidemiological features in Tigray region, Ethiopia in 2005ï07. 

Study population: The average population of the intervention and control districts was 89,377 and 118,693, 
respectively. We consider the population lives below 2,000 masl which was 81% and 98.5%, in respective districts. The 
basic characteristics of the populations in the two districts were similar. 

Intervention: AL was dispensed at health facilities in both districts after clinical assessment and/or confirmed. In the 
intervention district, community health workers (CHWs) dispensed AL based on clinical diagnosis of malaria during year 
1. In year 2, 50% of CHWs in the intervention district were equipped with RDTs to dispense AL only to RDT-positive 
individuals. 

Policy: The national guideline does not include any intervention on community-based diagnosis and treatment of 
malaria. Health workers are too overworked, with vast catchment areas and multiple responsibilities. Therefore 
suspending the CHWs would only be a reasonable compromise, not a substitute for the community-based health 
service. 
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Outcome measure(s): Malaria transmission rate, malaria morbidity and admission, malaria specific mortality rate (verbal 
autopsy), and health care resource utilization 

Results: In the intervention district, about 60% of all patients treated for malaria were managed by CHWs, close to 
home. The prevalence survey revealed that the crude parasite rate was less by threefold (7.4%) in the intervention 
district vs. 20.8% in the control district despite the fact it was higher in the control before the intervention. Over the two-
year study, multivariate modelling indicated no significant difference in risk of all-cause mortality between the 
intervention and control districts (adjusted incidence rate ratio [aIRR] 1.03, 95% CI 0.87ï1.21, p=0.751), but risk of 
malaria-specific mortality was lower in the intervention district (aIRR 0.60, 95% CI 0.40ï0.90, p=0.013). Use of RDTs by 
CHWs in year 2 led to exclusion of nonïP. falciparum in 90% of suspected cases. 

Conclusions: AL deployment with RDT at a community level lowered malaria burden and is feasible if CHWs are 
committed, appropriately trained, well equipped, and supported through frequent supervision. 

Funding source(s): Novartis Farma S.P.A., The Italian Ministry of Labour, Health and Social Policies and World Health 
Organization 
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Household Drug-Storing Practices Among Community Residents in Paknaan, Mandaue City, 
Philippines, 2010 

Cheryl Galeos David1, Ma. Fidelis Espiritu Quiza1,2 
1Cebu (Velez) General Hospital, Philippines; 2Cebu Institute of Medicine, Philippines 

Problem statement: The unrestricted access of home-stocked medicines promotes the practice of self-medication, 
which is strongly associated with irrational drug use. 

Objective: To determine the prevalence and describe the nature and determinants of the practice of household drug-
storing 

Design: Analytical cross-sectional study 

Setting: Community-based study in Barangay Pakna-an, Mandaue City, a local community adopted by the Cebu (Velez) 
General Hospital for its community-outreach health services 

Study population: 1,209 adult respondents from households representing 80% of the total household units in the 
community from April to July 2010. Stratified proportionate sampling by zone of residence followed by simple random 
sampling was done. The median age of the respondents was 34 years (IQR: 26ï44). Most respondents were females, 
unemployed, and had some high school or had completed high school. 

Method: Face-to-face interviews were conducted using a structured data collection form with ocular inspection of the 
stored drugs and storage areas within the houses. Survey results were validated by a focus group discussion with one 
participant representing each zone of the barangay. The study was approved by the Ethics Review Board of the Cebu 
Institute of Medicine, and informed consents were obtained from each respondent 

Outcome measure(s): Prevalence of household storage of drugs 

Results: The majority (81%) of the households stored drugs. This included expired drugs and drugs without expiry 
dates or identifying labels. Commonly stored drugs were symptomatic medications, vitamins, and antibiotics. Drug 
acquisitions were over-the-counter purchases, left-over medications from previous prescriptions, donations from various 
agencies during free clinics and inter-household drug exchange. Most drugs were kept inside areas associated with 
eating such as cabinets in dining rooms and in the kitchens. Disposal of stored drugs was commonly done by throwing 
them in the garbage in their original form (86.5%). Reasons for storing drugs other than for maintenance for a chronic 
illness included convenience and immediate availability for treatment of common symptoms. Storing drugs in the homes 
was associated with chronic illness in the family (p<0.001) and vocational and increasing educational attainment of the 
respondent (p=0.05). 

Conclusion: Prevalence of household drug storage was 81%. Symptomatic drugs were most commonly stored. Kitchen 
and the dining room cabinets were the more common storage places. A family member with chronic illness and 
increasing level of educational attainment were significantly associated with home storage of medications. Storage of 
expired medications for future use, unlabeled medications, and medications without expiry dates were also prevalent. 
Disposal of drugs was most commonly done by throwing them into garbage bins in their original form. This study 
provides support for improved patient education regarding proper drug use, storage, and disposal. 

Funding source(s): None 
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Identifying Key Beliefs of Self Medication with Antibiotics in Yogyakarta City, Indonesia 
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Problem statement: Although antibiotics in Indonesia are categorized as prescription-only medicine, self medication 
with antibiotics (SMA) is common. Beliefs about SMA that might influence SMA behaviour remain unexplored, however. 

Objectives: To identify key beliefs of SMA based on theory of planned behaviour (TPB), including behavioural, 
normative, and control beliefs and associations between these beliefs and intention of SMA 

Design: This descriptive study used an interview guideline informed by TPB and a pre-tested questionnaire developed 
from findings of the preceding interviews. 

Setting: This study was a population-based study. 

Study population: Population included adults (>18 years old). Snowball and cluster random sampling were applied to 
select 25 participants for semi-structured interview and 640 participants for self-administered questionnaire, 
respectively. 

Outcome measure(s): Key beliefs of SMA and their associations with intention of SMA 

Results: In total, 25 face to face interviews have been conducted. Participants reported that advantages of using non-
prescribed antibiotics were to save money and timeðas a result of avoiding a medical consultationðand to avoid 
taking too many types of medicines commonly prescribed by doctors. Fear for adverse effects, poor outcome, and 
antimicrobial resistance were declared as disadvantages. Availability of antibiotics to be purchased without prescription 
in pharmacies, drug stores, and shops/kiosks, and previous successful medication use made this behaviour easier. 
Participants tended to seek advice from medical practitioners for their childrenôs health concerns, however. Family 
members and friends, especially those with a health education background, were more likely to approve of this 
behavior. Results of self-administered questionnaire (n = 283 participants who were familiar with antibiotics) showed 
that, as expected, a range of beliefs of SMA significantly correlates with intention to do SMA. Most participants were 
aware of the risks of SMA, had no pressure from their social networks to practice SMA, and were reluctant to obtain 
non-prescribed antibiotics from shops/kiosks. Participants would more likely to have intention to do SMA when they 
have previous successful experience in using antibiotics and they can purchase antibiotics without prescription from 
pharmacies with odds ratios of 0.27 (0.06ï0.95) and 0.15 (0.03ï0.81), respectively. 

Conclusions: Variety of peopleôs beliefs in using non-prescribed antibiotics revealed by interviews was useful to 
generate a valid and reliable tool for investigating key beliefs of such use through population-based survey based on 
TPB. Findings suggest that strengthening peopleôs awareness regarding the harmfulness of SMA may be effective to 
discourage intention to do so. Since shops/kiosks are not popular as sources of non-prescribed antibiotics, efforts for 
improving SMA should be focused on pharmacies and drug stores. Underlying factors of such behaviour should be 
further investigated. 

Funding source(s): The Indonesia Ministry of Education 
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Prescribing Pattern of Physicians in Rural Health Insurance Program in Primary Health Care 
Facilities in Iran 

Seyed Ali Reza Hosseini, Arash Tehrani Banihashemi, Shadan Darbooy 

Ministry of Health and Medical Education, Iran, Islamic Republic of 

Problem statement: Rational use of medicines has been one of the policy goals in rural health insurance program in 
Iran. To promote rational prescribing practice, a new drug list had been introduced and implemented in the program. At 
the same time, it became mandatory for the physicians to prescribe not more than 3 items in a prescription. Therefore, 
it was important to check for physician compliance to the new regulation and monitor the suitability of the new drug list 
in their everyday practice. 

Objectives: To monitor prescribing patterns in the rural health insurance program by measuring drug use indicators and 
to get an oversight of compliance to the prescribing regulation introduced 

Design: This is a cross-sectional study during the period 2005ï06 in which prescriptions (Rx) were retrospectively 
collected and analyzed using a computer program developed for this purpose. 

Setting and study population: 5,100 Rx from randomly selected primary health care facilities in 18 provinces were 
sampled. Data were manually punched into the computer program and analyzed, and the results were reported. 

Outcome measure(s): Average number of drugs per Rx, percentage Rx with >4 drugs, percentage Rx with an injection, 
percentage Rx containing antibiotics, percentage Rx containing corticosteroids, percentage drugs prescribed from drug 
list, the most frequently prescribed and expensive medicines in Rx, and average cost of Rx 

Results: The average number of drugs per Rx: 2.87; Rx with more than 4 drugs: 6.36%; Rx with injection: 38.6%; Rx 
with antibiotics: 47.6%; Rx containing corticosteroids: 21.5%; and drugs prescribed from the drug list: 96.6%. The most 
frequently prescribed medicines were: amoxicillin capsule, acetaminophen codeine tablet, and dexamethasone 
injection, in that order. The top 10 list of the highest frequency prescribed drugs accounted for 35% of the 
pharmaceutical expenditure, and the average cost of Rx was 11,875 Rials, one third of Rx cost at national level. 

Conclusions: Prescribing patterns in rural health insurance program demonstrate that despite mandatory regulations 
and achievements, there is still room for promoting rational prescribing practice considering 35% consumption of the 
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budget for 10 pharmaceutical items. In addition, although compliance to the new drug list accounts for more than 96% 
suggesting its suitability, more managerial interventions of an educational nature, including in service training for family 
physicians in the program, specifically on antibiotics and corticosteroids, are recommended to enhance rational use of 
medicines. 

Funding source(s): Ministry of Health and Medical Education, Iran 
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Problem statement: A rural health insurance program launched in 2004 in Iran in which the Medical Services Insurance 
Organization (MSIO) acted as ñpurchaserò and the Ministry of Health and Medical Education (MOHME) as ñproviderò of 
the health services in target population. An original drug list (DL) of 390 items was introduced by MSIO, extracted from 
a data base of prescriptions, representing the most frequently prescribed medicines by general physicians (GPs) in the 
whole country. In this scenario, while MSIO were arguing equality, MOHME considered rationality of DL and the rational 
use of medicines. We sought to provide evidence for this argument and examine justifications described. 

Objectives: To evaluate the original 390 items DL and develop an evidence-based, need-oriented DL and to implement 
it into the program 

Design: This was a qualitative, questionnaire-based, action research with contribution of different professional 
stakeholders. 

Setting and study population: PHCs involved in the program, GPs working in the field, specialists with high reputation 
from medical universities and other stakeholders 

Interventions: (1) A questionnaire based on the original DL to categorize the medicines in the list, sent to 60 GPs from 
randomly selected PHCs, responses collected and analyzed; (2) a set of questionnaires based on 110 disease 
conditions, defined as the responsibilities of GPs, sent to specialists with high reputation asking to write a prescription 
for a given condition, responses collected, entered into a computer data base and analyzed; and (3) a panel of 
stakeholders who reviewed and discussed different reports and made expert decisions on the final outcome, the new 
DL 

Outcome measure(s): (1) Drug categories in original DL, by definition: A (necessary), B (no difference) and C 
(unnecessary); (2) a disease-based DL; and (3) the final DL 

Results: For the original DL results were A (241), B (78), C (71). The disease-based DL contained 363 items matched > 
85% to (A+B) in original DL, and the final DL, which was constructed by merging the two DLs, contained 270 items 
including core and complementary lists and was approved by the expert panel. The new DL was presented in three 
seminars at the national level to the stakeholders and decision makers from MSIO and MOHME and was officially 
released as the new DL of the program. 

Conclusions: We designed and provided evidence in our setting and developed an evidence-based drug list to achieve 
rational utilization of resources. Compliance to and regular monitoring and revision of the new DL will guarantee its 
success. 

Funding source(s): MOHME 
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Effects of an Intervention on the Use of Medicines in Herat Province of Afghanistan 

Jawahar Singh Bapna1, Inge-Lise Aaen2, Saeed Hamedi2 
1Jaipur College of Pharmacy, Jaipur, India; 2Danish Afghan Committee, Heart, Afghanistan 

Problem statement: No systematic study on quality of prescribing is available in Afghanistan. 

Objective: To study the effect of educational intervention on prescribing in selected health facilities in Herat Province, 
Afghanistan 

Design: It was a before-and-after face-to-face intervention with no control group. Baseline data on use of medicines, 
quality of prescribing, dispensing, and stock-outs were collected using WHO/INRUD indicators and the change that 
occurred after 1 year assessed. 

Setting: The study was conducted at Herat Province of Afghanistan at public sector health facilities supported by a 
nongovernmental organization, the Danish Afghan Committee. 

Study population: All the prescribers, a total of 60 working at 1 district, 2 community health centers, and 5 basic health 
centers of Herat Province were included in the study. 
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Intervention(s): Participants were trained at two 4-day participatory workshops at the beginning and after 3 months. In 
the first, the concept of essential drugs and rational drug use was presented to them. In the second, training was given 
on problem-based learning using Guide to Good Prescribing. 

Outcome measure(s): The changes in prescribing practices, quality of medical and dispensing services, and stock-outs 
were measured after 1 year. 

Results: The pooled data of 30 prescriptions or observations each at 8 facilities were analyzed before and after 
intervention. Drug use indicators showed a trend toward improvement; however, it was not statistically significant. The 
average number of drugs per prescription changed from 2.43±0.051 to 2.59±0.052, generic drugs 91.17±0.284 to 
95±0.218±, combinations 37.9±0.20 to 30.8±0.19, injections 4.8±0.009 to 6.4±0.10, antibiotics 19.6±0.017 to 
22.2±0.017, drugs from the essential medicines list 87.5±0.014 to 84.9±0.014, and drugs dispensed 81.5±0.016 to 
82±0.015. Prescribing indicator showed that consultation time per patient increased significantly from 150.97±2.23 to 
174.35±3.54 seconds (p<0.05). Dispensing time reduced from 41.90±0.092 to 37.33± seconds. The average number of 
stock-out days for key drugs decreased from 28.65 to 23.22% of days per year. 

Conclusions: The study shows that the educational intervention can improve the prescribing practices. The drug use 
indicator showed a trend toward improvement. Consultation time increased significantly, which is helpful in rational use 
of drugs. The decrease in stock-outs also helps in promotion of rational prescribing. Training and motivation of 
prescribers is needed on regular basis to achieve these objectives. This study supports the view that a flash effect of 
education programs for rational prescription and use exists: immediately after training prescription patterns improve, but 
prescribers tend to return to old habits after a while, so long-term effects need more sophisticated interventions than 
just education. Educating patients along with the prescribers may be useful since the patients can be 50% of the 
problem and their requests are often driving the prescription patterns. 

Funding source(s): Danish Afghan Committee, Herat, Afghanistan 
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Assessment of the Impact of Market Regulation in Mali on the Price of Essential Medicines 
Provided through the Private Sector 
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University of Montreal, Canada 

Problem Statement: In Mali, public access to generic essential medicines and other prescription drugs occurs both 
through publicly subsidised institutions (ñthe public sectorò) and the private sector. Partly as a means of responding to 
public concerns about skyrocketing costs of prescription drugs and the negative impact on access to essential 
medicines, in 2003, the government passed a decree regulating retail prices of essential medicines in public institutions. 
This measure was partially undermined by the private sector, which purchased from the public wholesaler large 
quantities of drugs at competitive prices, creating a shortage in the public sector, and then resold the drugs to 
consumers at higher prices than were permitted in the public sector. Consequently, in 2006, the government sought to 
further constrain the private sector and fixed maximum prices for 107 generic essential medicines. 

Objective: The current study assessed the impact of this intervention on the evolution of market prices (wholesale and 
retail), and the subsequent availability and public access to essential medicines in Mali. 

Methods: A cross-sectional descriptive survey was conducted in February and May 2006, and January 2009, with 16 
wholesalers and 30 private drugstores in Bamako, Mali. Our sample of drugs included 49 of the 107 highest selling 
generic essential medicines. The variables collected were the availability of the 49 medicines and their wholesale and 
retail prices. 

Results: The overall availability of essential medicines at private wholesalers (p=1) and pharmacies (p=0.53) was 
identical before and after the enforcement of the 2006 decree fixing maximum drug prices. In private pharmacies, 
availability of the 49 drugs was estimated to be 66.1% in February 2006, dropping to 58.8% in May 2006, but returning 
to pre-enforcement levels (66.6%) by January 2009. Median wholesale prices in 2009 were 25.6% less than those fixed 
by the decree. In private pharmacies, retail prices were only 3% more expensive than the recommended prices, 
compared with being 25.5% more expensive prior to enforcement of the decree. Before enforcement of the decree, the 
prices of only six out of 49 drugs (12.2%) accorded with the prices set by the decree; for all the other products the 
prices were more expensive. In May 2006, however, 85.4% of the drugs respected the maximum price limits. By 
January 2009, 63.8% of the drugs met the maximum prices. 

Conclusions: The study shows that prices of essential medicines in Mali have evolved favorably towards the prices 
recommended by the government decree. Further, the study contributes to mounting evidence that market regulation by 
governments does not necessarily negatively affect drug availability; in fact, given the reduction in prices, the study 
shows that Malians arguably have better access to more affordable essential medicines. 

Funding Source: This study was funded by the Ministry of Health of Mali. 
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Problem statement: Locally produced, independent, high-quality therapeutic information, such as drug bulletins and 
treatment guidelines, is an essential tool for activities to improve the use of medicines. The production of such 
information needs to be undertaken by health professionals with appropriate editorial training. Such training, however, 
is not usually available in developing countries. Therapeutic Guidelines Limited (TGL) is fortunate in that it is financially 
secure; this has allowed TGL to make a commitment to allocate some of its funds each year to share its expertise in 
this area and provide training for editors from developing countries. 

Objective: To provide customised editorial training for health professionals who are currently working as editors in 
developing countries 

Design: An editor from a developing country is selected each year to spend two to four weeks at TGL learning about the 
development of guidelines and associated activities. 

Setting: TGL is a not-for-profit organisation that writes and publishes therapeutic guidelines. The guidelines provide 
independent and evidence-based recommendations for patient management for community practitioners. They are 
based on the latest international literature, interpreted by some of Australiaôs most eminent and respected experts, with 
each statement having been examined, subjected to challenge and discussed over a series of day-long meetings. TGL 
is totally independent. All revenue is derived from sales, and no funding is received from either government or industry. 
Its strict policy on conflict of interest protects its intellectual independence. TGL employs 20 people, including 8 medical 
editors, a medical librarian, a senior medical advisor, IT officers, and an electronic publishing staff. The TGL editors 
have extensive experience in medical writing and editing both for hard copy and electronic publications. 

Intervention: The editors from developing countries already have some editorial experience so the training program is 
tailored to suit the specific needs of each visiting editor and to focus on the gaps in their skills. TGL staff members 
make themselves available for one-on-one personal tuition and supervision. 

Outcome measure(s): At the conclusion of each training program, the visiting editor is asked to provide TGL with an 
assessment of the usefulness and value of the training program. This evaluation has taken the form of informal 
communications immediately after program completion and follow-up e-mails in subsequent months. More formal 
measures, such as questionnaires to evaluate training, are being developed. 

Results: Areas that the visiting editors have highlighted as being particularly useful are computer software training, 
design and layout of text, and marketing techniques. Attending interviews with users of therapeutic guidelines gives the 
editors an insight into the value of seeking feedback to improve the usability of guidelines. Although the aim of the 
program is to provide training for visiting editors, TGL staff also benefit by gaining an increased understanding of health 
systems in countries as diverse as India, Cuba, and Tonga. 

Conclusion: The visiting editors have all left TGL with an enthusiasm to make use of their new knowledge in their own 
countries. It is hoped that the training will support the production of clear, concise information to help to improve use of 
medicines and health outcomes in those countries. 

Funding source(s): TGL is totally independent. All revenue is derived from sales, and no funding is received from either 
government or industry. With regard to funding the TGL Editor Training Program, in 2010 and 2011, TGL provided 
100% of funding; in 2008 and 2009, TGL provided 60% funding and the International Society of Drug Bulletins provided 
40% funding. 
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Factors Affecting Patients' Incomplete Understanding of Prescriptions 

Gerard Raimon Makinano Saranza, Derick Erl Gonzales Sumalapao, Isidro Sia 

University of the Philippines Manila, Philippines 

Problem statement: Patientsô understanding of prescriptions is one of the key elements to a successful treatment. In the 
Philippines, patients do not have the benefit of having pharmacists explaining the prescription when they purchase their 
medicines. Inability to understand and follow prescriptions may, therefore, contribute to medication noncompliance, 
which leads to unwanted disease progression, complications, and even premature death. 

Objectives: To assess the understanding of Filipino patients of prescriptions given by their doctors and to identify the 
factors that significantly affect their understanding 

Methods: In total, 392 individuals, using systematic random sampling, were purposively sampled and interviewed from 
pharmacies around a government hospital outpatient department (OPD), a private hospital OPD, private clinics, and 
local health centers in Manila, Philippines. The patientsô knowledge about the proper intake of the prescribed drugs was 
assessed and the factors that were deemed to affect their understanding were then identified. Crude odds ratios (ORs) 
and 95% confidence intervals (CIs) were calculated according to the various study factors included in the study to 
measure the association between each study variable and incomplete understanding of prescriptions. A multivariate 
logistic regression model was constructed applying a stepwise procedure to enter variables in the model. 

Results: Among the 392 participants, 219 (55.9%) patients had an incomplete understanding of prescriptions, 176 
(44.9%) were not able to identify the correct dose of the prescribed drug, followed by 103 (26.3%) who were not able to 
identify the name of the drug. Multivariate logistic regression analysis identified only three independent variables to be 
statistically significant predisposing factors to incomplete understanding of prescriptions: non-legible prescriptions 
(OR=4.598, 95% CI 2.671ï7.913), prescriptions with an incomplete set of written instructions (OR=2.108, 95% CI 
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1.234ï3.601), and patient having had no previous use of the prescribed drug or a similar drug (OR=2.126, 95% CI 
1.361ï3.320). 

Conclusions: The results of this study suggest that physicians play a major role in promoting complete understanding of 
prescriptions. Non-legible prescriptions and prescriptions with an incomplete set of written instructions were found to 
significantly affect patientsô understanding of prescriptions. Physicians should also be more careful in instructing 
patients who will take the prescribed medications for the first time. This information may be used to enhance better 
understanding of prescriptions among patients and thereby prevent noncompliance and treatment failure. 

Funding source(s): Self-funded 
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Progress in Standard Indicators of Medicines Use Over 20 Years 

Kathleen Anne Holloway1, Verica Ivanovska2, Dennis Ross-Degnan3 
1World Health Organization, Regional Office S.E.Asia, India; 2World Health Organization, Geneva; 3Harvard Medical 
School, Harvard Pilgrim Health Care Institute, Boston, USA 

Problem statement: Irrational use of medicines is a global problem, especially in low- and middle-income countries 
(LMIC) where there is no routine surveillance of medicines use and scant evidence about effective interventions 

Objectives: To undertake a systematic review of studies from 1990 to 2009 on patterns of medicines use and 
intervention effects in LMIC 

Design and methods: From published and unpublished studies, we systematically extracted data on commonly used 
indicators of medicine use, plus study setting, methodology, and interventions. To estimate trends over time, we 
calculated the average of each indicator (limited to baseline data for interventions) by study year, region, facility 
ownership, and prescriber type. To estimate intervention impacts, we calculated summary effect sizes for studies 
meeting accepted design criteria (RCT, pre-post with control, time series). We examined the indicator showing the 
greatest effects size (GES) and the median effect size (MES) over all indicators. 

Setting: Primary care settings in LMIC 

Study population: Providers and patients 

Intervention(s): Different types of interventions commonly implemented to improve use of medicines 

Outcome measure(s): Standard indicators of medicine use developed by the International Network for the Rational Use 
of Drugs (INRUD) and WHO 

Results: Data were extracted for studies conducted in 104 countries that reported data on 1,033 study groups; 70% 
reported data from the public sector and 30% from the private (mostly) for-profit sector. In all, 405 studies (39%) 
reported on interventions, but only 110 (27%) used an adequate study design. From 1992 to 2009, the percentage of 
patients treated in compliance with guidelines was 40ï50% in the public sector, but <30% in the private-for-profit sector. 
Other indicators also showed suboptimal use: average number of medicines per patient increased from 2.1 to 2.8 and 
the percentage of patients receiving antibiotics from 45 to 54%; however, the percentage of medicines prescribed from 
an essential medicines list increased from 70 to 87%. Results were similar in all regions. Multi-component interventions 
tended to have larger effects than single-component ones. The median GES was 38% for multi-component 
interventions that combined provider and consumer education with supervision, but only 16% for those relying on 
provider education alone and 4% for printed materials alone. The median MES across all indicators was lower (27%, 
7%, and 1%, respectively) for these three types of interventions. 

Conclusions: The WHO database can be used to monitor global progress on medicines use. Trends over the past 20 
years indicate that irrational use remains a serious global problem. Although some interventions demonstrate positive 
effects, there are few observable improvements in practice. 

Funding source(s): WHO 
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Medicine Use in Children Under 5: 20 Years of Practice Patterns and Intervention Effects 

Kathleen Anne Holloway1, Verica Ivanovska2, Dennis Ross-Degnan3 
1World Health Organization, Regional Office S.E.Asia, India; 2World Health Organization, Geneva; 3Harvard Medical 
School, Harvard Pilgrim Health Care Institute, Boston, USA 

Problem statement: Many low- and middle-income countries (LMIC) have tried to improve treatment of child acute 
illness, but scant evidence exists about progress. 

Objectives: To undertake a systematic review of studies from 1990 to 2009 on medicine use in children under 5 years 
old in LMIC 

Design and methods: From published and unpublished studies, we systematically extracted quantitative data on 
medicine use, details on study setting, methodology, and interventions. We limited this review to studies on children 
under 5. To estimate trends over time, we calculated the average of each indicator (limited to baseline data for 
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interventions) by study year, region, facility ownership, and prescriber type. To estimate intervention impacts, we 
calculated summary effect sizes for studies meeting accepted design criteria (RCT, pre-post with control, time series). 
We examined the indicator with the greatest effect size (GES) and the median effect size (MES) over all indicators. 

Setting: Pediatric primary care settings in LMIC 

Study population: Providers and children under 5 

Intervention(s): Different types of interventions commonly implemented to improve use of medicines 

Outcome measure(s): Standard indicators of medicine use commonly reported in IMCI and disease control programs 

Results: Data were extracted for studies conducted in 78 countries reporting data on 394 distinct study groups; 75% 
reported data from the public sector and 25% from the private-for-profit sector. In all, 226 studies (57%) reported 
interventions, but only 45 (20%) used adequate study design. From 1992 to 2009, we observed no improvements in 
percentage of pneumonia cases treated appropriately with antibiotics (varying over time from 49 to 67%), percentage of 
non-pneumonia cases receiving inappropriate antibiotics (45ï59%), percentage of diarrhea cases treated with ORS 
(41ï59%), or percentage of diarrhea cases treated inappropriately with antibiotics (32ï54%). Use of antidiarrheals 
decreased from >40% of cases pre-1992 to 14% in 2001ï03. Practices in all regions were similar, and public sector 
practices tended to be better than private sector. Multi-component interventions tended to have larger effects than 
single-component ones. The median GES indicated a 30% improvement in practice for studies examining community 
case management interventions and 15% for interventions using provider education alone, two common approaches; 
the median MES across all indicators had similar values (28% and 9%, respectively) for these two types of 
interventions. 

Conclusions: Treatment of child illness remains suboptimal in LMIC, with only use of antidiarrheals showing substantial 
improvement. Although many well-designed interventions reported positive effects, there has been no observable 
improvement in practice. 

Funding source(s): WHO 
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Do Countries with Pharmaceutical Policies Have Better Medicines Use Than Those without? 

Kathleen Anne Holloway 

World Health Organization, Regional Office S.E.Asia, India 

Problem statement: Many countries do not implement basic policies to encourage better medicines use possibly due to 
lack of evidence of their effectiveness. 

Objectives: To determine if medicine use is better in those countries with certain pharmaceutical policies compared to 
those without. 

Design: Quantitative public sector medicine use data by country for 2002-8 was extracted from the WHO medicine use 
database containing data on medicine use extracted from published & unpublished articles & reports. Policy data was 
extracted from the WHO policy database containing data from 2 surveys sent to Ministries of Health (MOH) in 2003 & 
2007. The extracted data were merged to form one database containing policy & medicine use data. Where policy 
differed in 2003 & 2007, the date of the medicine use survey(s) contributing to the data was determined & the policy 
chosen that was within one year of the policy survey date, otherwise the policy was marked as unknown. A comparison 
was undertaken for 12 different medicine use indicators, plus a composite indicator, between countries with & without 
policies. A difference in medicine use with & without a policy was judged present if 80% of the indicators showed either 
better or worse use in one group as compared to the other & if the composite indicator showed a difference of more 
than 10%. 

Setting: Public sector in developing & transitional countries 

Study population: Providers & consumers in primary care 

Policies: All national policies hypothesized to impact on medicines use & for which more than 20 countries responded 
whether they had such a policy or not. 

Outcome Measure(s): Standard indicators of the International Network for the Rational Use of Drugs (INRUD) & the 
Integrated Management of Childhood Illness (IMCI). A composite indicator was created by ranking all countries for each 
medicine use indicator & then assigning a number between 1 (worst) &10 (best use) according to the percentile within 
which the country lay. Then the median across all indicators measured in that country was taken to give a score out of 
10 for medicine use performance in each country. 

Results: Data on medicine use & policy was assembled from 59 countries. Policies strongly associated with better use 
included Drug & Therapeutic Committees, free medicines at the point of provision, training of health professionals on 
essential medicines & guidelines, a national strategy to contain antimicrobial resistance & a dedicated MOH unit to 
promote rational use of medicines. Policies strongly associated with worse use included using revenue from medicine 
sales to supplement salaries & surprisingly, continuing medical education - which needs further investigation. 

Conclusions: The WHO databases on medicine use & policy can be used to monitor global progress in terms of 
medicines use & policy implementation. A suitable national policy framework is extremely important to promote rational 
use of medicines. 

Funding Source(s): WHO 



Abstracts 

81 

 
 
340 
Drug Resistance 
Keywords: Antimicrobials, drug utilization, pharmacoepidemiology, surveillance 

Surveillance of Antimicrobial Use in Resource-Constrained Community Settings 

Kathleen Anne Holloway1, Elisabeth Mathai2, Andy Gray3 
1World Health Organization, Regional Office S.E.Asia, India; 2World Health Organization, Geneva; 3Nelson R Mandela 
School of Medicine, University Kwa Zulu Natal, S Africa 

Problem statement: In resource-constrained settings, antibacterial medicines (ABM) are frequently inappropriately 
used, contributing to increased antimicrobial resistance. There are few sources of good data on ABM use in such 
settings, nor are there standard methods for conducting such surveillance to inform public health decision making. 

Objectives: To assess the feasibility of surveillance of ABM use in the community in 3 resource-constrained settings in 
India and 2 in South Africa 

Design: Time series data on monthly ABM use were collected over at least 12 months at each site. Each site sought to 
document 30 patient encounters where ABMs were provided from 7ï30 facilities per month. 

Setting: Public and private sector primary care facilities in 3 sites, public facilities in one site, and private pharmacies in 
another site 

Study population: ABM use data were collected monthly at the 3 Indian sites by interviewing patients exiting from 
facilities and from the 2 South African sites by extracting data from patient records in the facilities. In addition, 2 Indian 
sites collected procurement and sales data from public facility records and by interviewing private retailers. 

Intervention(s): None 

Outcome measure(s): (1) Percentage patients receiving a specific ABM, (2) number of defined daily doses (DDD) of a 
specific ABM per 100 patients attending the facility per month, and (3) lessons on setting up surveillance 

Results: There was extensive use of ABMs in all sites. Older agents such as co-trimoxazole were used more in public 
facilities and newer agents such as fluoroquinolones in private facilities. Although methodological differences limit 
comparability of data, use appeared to be higher in India as compared to South Africa for all facility types. It was easier 
and more reliable to measure ABM use as the percentage of patients receiving an ABM than to determine DDDs per 
100 patients per month, although the latter gave more information about dosage and duration. Conducting patient exit 
interviews was more resource intensive than extracting data from patient records, but the latter was dependent on the 
completeness of records and could not capture over-the-counter sales. The 2 sites that collected sales and purchase 
data felt that it was not as reliable as collecting individual patient data. All sites complained that facilities, particularly in 
the private sector, became fatigued by the data collection process. 

Conclusions: All 5 pilot sites provided useful data on ABM use but also raised a number of technical and logistical 
issues related to long-term surveillance in resource-constrained community settings. ABM use measured as the 
percentage of prescriptions containing a specific ABM is easier and more reliable to use in these settings than DDD 
methodology. 

Funding source(s): WHO, USAID. Study reported on behalf of the Surveillance of Antimicrobial Use and Resistance in 
Resource-Constrained Settings Project Group. 
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Surveillance of Antimicrobial Resistance in Resource-Constrained Community Settings 

Kathleen Anne Holloway1, Elisabeth Mathai2, Andy Gray3 
1World Health Organization, Regional Office S.E.Asia, India; 2World Health Organization, Geneva; 3Nelson R Mandela 
School of Medicine, University Kwa Zulu Natal, S Africa 

Problem statement: Antimicrobial resistance (AMR) is increasing rapidly, but there is little good data on AMR in 
resource-constrained communities to inform public health decision making, nor are there standard methods for 
conducting such surveillance. 

Objectives: To develop a community-based surveillance system and collect useful data on AMR in resource 
constrained settings in 3 Indian and 2 South African sites. 

Design: Time series where monthly AMR data on target bacteria were collected over at least 12 months at each site. 
Each site sought to obtain 960 isolates per year. 

Setting: Outpatient clinics in public, not-for-profit private, and/or for-profit private facilities 

Study population: E. coli was target bacteria in 4 sites, it being isolated from the urine of pregnant women attending 
antenatal clinics and those suspected with urinary tract infections in 3 sites and from stool specimens in the other site. 
One site isolated S. pneumoniae and H. influenzae from the sputum of patients over 12 years with a productive cough. 
Resistance was determined by disc diffusion in the 4 sites isolating E. coli and by minimum inhibitory concentration 
(MIC) methods in the other site. 

Intervention(s): None 
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Outcome measure(s): (1) percentage of E. coli isolates resistant to ampicillin, co-trimoxazole, nalidixic acid, 
ciprofloxacin, and cefotaxime; (2) percentage of S. pneumoniae and H. influenzae isolates resistant to co-trimoxazole, 
chloramphenicol, erythromycin, and ampicillin (H. influenzae only); and (3) lessons on setting up surveillance 

Results: In South Africa, data were collected for 12 months in one site and 16 months in the other. In India, data were 
collected for 14 months in one site and 24 months in the other 2. Only 2 sites collected the required number of isolates. 
E. coli isolates were easier to obtain, and 2 sites developed methods to increase their yield; one site asked women 
without signs of urinary tract infection to deliberately contaminate their own urine specimens with perineal wipes and the 
other re-incubated urine specimens that showed no growth after 24 hours. Disc diffusion testing was more reliable and 
timely than MIC testing. Although methodological differences limit comparability of data, high AMR rates were seen in 
all sites. Highest rates were seen for those antibiotics historically in longer use. AMR did not vary between isolates from 
different types of facility within any site. In the 2 sites that distinguished commensal from pathogenic E. coli, resistance 
was higher in the pathogens for all antibiotics. 

Conclusions: All 5 pilot sites provided useful data on AMR but also raised a number of technical and logistical issues 
related to long-term surveillance in resource-constrained community settings. E. coli is probably the best indicator 
bacterium and disc diffusion the easiest method to determine AMR in resource-constrained settings. 

Funding source(s): WHO, USAID. Surveillance of Antimicrobial Use and Resistance in Resource-Constrained Settings 
Project Group 
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Inefficiencies Due to Poor Access to and Irrational Use of Medicines to Treat Acute Respiratory 
Tract Infections in Children 

Dele Olawale Abegunde, Kathleen Holloway 

World Health Organization, Switzerland 

Background: The extent of the inefficiencies attributable to poor access to appropriate treatment and irrational use of 
medicines in the developing countries is not well known. Estimation of the level of inefficiencies will provide a strong 
basis for evaluating the impact of interventions to improve access and rational use of medicines. 

Objective: To estimate the level of cost-inefficiency due to irrational use of medicines and poor access to appropriate 
treatment by comparing cost of medicines to treat acute respiratory infections (ARI) under business-as-usual and 
treatment according to recommended guidelines scenarios 

Design: Applying Bayesian algebra on data obtained from data sources including WHO, and UNICEF, a probability tree 
is constructed to estimate the cost of medicines for the proportion of new cases that have access to formal care and 
which obtained treatment in 2010, under business-as-usual or counterfactual scenarios. The counterfactual scenario 
assumes that new cases were provided the appropriate medicines according to UNICEF/WHO recommended 
guidelines. Comparing these costs provides a rough indication of waste from inappropriate (ineffective) access to the 
appropriate medicines for treating ARI. 

Setting: A cross-section of the under-5 population in 134, low-, lower middle-, upper middle-, and high-income 
countries, spanning 9 WHO subregions, at risk of acute respiratory tract infection in year 2010 

Outcome measure(s): Acquisition cost of medicines consumed in treating ARI under the comparative scenarios in 
international procurement prices and dollars 

Results: Cost of medicines to treat ARI given the business-as-usual scenario is aggregated to $21 million, $4 million of 
which is due to cost of medicines for the proportion of patient with access to the appropriate (recommended) care and 
$17 million represents cost to those who had poor access. The estimated cost of the counterfactual (assuming full 
coverage to appropriate care) is $16 million. When compared to the business-as-usual scenario, about $6 million is 
wasted on inappropriate treatment. Estimated costs could be much higher if local (marked-up) country prices of 
medicines were available. Only 17.6% of the estimated cost of medicines is attributable to appropriate access to 
treatment. Over 80% of the cost of medicines is applied to suboptimal treatments. Total cost of medications giving 
current treatment scenario is 36% in excess of total cost of medicines that would be incurred if there was full access to 
appropriate treatment. Estimated cost of irrational use of medicines to treat ARI in the business-as-usual scenario 
represents 24% of the total cost of medicines if appropriate medicines were used. 

Conclusions: Economic inefficiencies from irrational use of medicines to treat ARI could range from 36 to 76%. Costs 
could be more if health systems cost were fully considered. 

Funding source(s): WHO 

 
 
344 
HIV/AIDS and TB 
Keywords: Key Words: child contact, tuberculosis screening, adherence, isoniazid, preventive chemotherapy 

Adherence to and Outcome of Isoniazid Preventive Chemotherapy in Household Children Contact 
with Adults Having Pulmonary Tuberculosis: A Prospective Facility-Based Study in Alexandria, 
Egypt 

Aida Mohey Mohamed 
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Alexandria Faculty of Medicine, Egypt 

Problem statement: Current international guidelines recommend 6ï9 months of isoniazid (INH) preventive 
chemotherapy to prevent the development of active tuberculosis in children exposed to a susceptible strain of M 
tuberculosis, but this treatment is dependent on good adherence, and retrospective studies have indicated that 
adherence to unsupervised INH preventive chemotherapy is poor. 

Objectives: To describe the outcome of screening in children ages <5 years with household exposure to an adult 
pulmonary tuberculosis index case, to determine the prevalence and possible risk factors of infection among children 
contacts, and to determine the extent of adherence and outcome in children contacts to 6 months of unsupervised INH 
prophylaxis 

Methods: A descriptive facility-based cross-sectional study was adopted from March 2009 to August 2010. Research 
settings were three of national TB control program chest dispensaries (primary care facilities) in Alexandria City, Egypt. 
During a 3-month period, facility-based tuberculosis treatment registers were used to prospectively identify all new adult 
(>15 years) pulmonary tuberculosis cases. All children <5 years old in household contact with index cases were 
identified and screened for tuberculosis. The child contacts were given unsupervised INH preventive chemotherapy 
once active tuberculosis was excluded. Adherence to and outcome of preventive chemotherapy were prospectively 
monitored. Preventive chemotherapy consisted of unsupervised INH monotherapy for 6 months with monthly collection 
of tablets from the clinic. Adherence was documented after completion of the 6-month preventive treatment period. 
Adherence will be considered reasonable if tablets were collected for more than 4 months, poor if collection occurred 
for 2ï4 months, and very poor if monthly tablets are collected once or twice only (treatment period <2 months). 

Outcome measure(s): (1) Prevalence of infection and disease and the possible risk factors, (2) the extent of adherence 
to and outcome in children contacts to 6 months of unsupervised INH prophylaxis, (3) factors behind poor adherence, 
and (4) new strategies that improve preventive prophylaxis adherence to be recommended 

Results: In total, 197 adult tuberculosis index cases from 187 households were identified; 297 children <5 years old 
experienced household exposure, of whom 252 (84.9%) were fully evaluated. A tuberculin test was positive in 136 of 
252 child contacts (54.0%), of which 130 were contacts of sputum-positive patients, while 6 were contacts of sputum-
negative patients. The important risk factors for transmission of TB infection were younger age, boy gender, severe 
malnutrition, absence of BCG vaccination, contact with an adult who was sputum positive, mother as a source case, 
household overcrowding, and exposure to environmental tobacco smoke. Thirty-three children were diagnosed and 
treated for tuberculosis at the baseline screening, and 217 received preventive INH chemotherapy. Of the children who 
received preventive chemotherapy, only 16.6% completed Ó4 months of unsupervised INH monotherapy. During the 
subsequent follow-up period, 8 children developed tuberculosis (secondary attack rate for tuberculosis disease was 
3.7%) of whom four received no preventive chemotherapy and four had very poor adherence. 

Conclusions: The prevalence of tuberculosis infection and clinical disease among children in household contact with 
adult patients is high, and risk is significantly increased due to child contact, index patients, and environmental factors. 
Adherence to 6 months of unsupervised INH preventive chemotherapy was very poor. Strategies to improve 
adherence, such as using shorter duration multidrug regimens and/or supervision of preventive treatment require 
further evaluation, particularly in children who are at high risk to progress to disease following exposure. 

Funding source(s): Self-funded 
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The Irrational Use of Drugs in Rural China: Evidences from Two Provinces 

Qiang Sun, Jia Yin, Genyong Zuo, Qingyue Meng 

Center for Health Management & Policy, Shandong University, Peoples Republic of China 

Problem statement: Irrational use of drugs is a severe problem in China. The overuse, under use, or misuse of drugs 
has resulted in wastage of scarce resources, poor-quality treatment, and unnecessary costs of health care. 

Objectives: To evaluate the basic situation of rational use of drugs in rural China by studying the behavior and 
perception of health care providers and rural residents 

Design: It was a policy evaluation study. A cross-sectional study was designed to evaluate the use of drugs in rural 
China. 

Setting: This study was conducted in Shandong and Ningxia provinces. In each province, the public hospitals and rural 
community were the basic study sites. 

Study population: In each province, 3 counties, 9 towns, and 18 villages were randomly sampled according to the 
economic level, and in each villages, 30 household were randomly sampled. In total, 13,481 rural residents were 
investigated. 3,000 prescriptions were randomly sampled and collected at county hospitals, township health centers, 
and village clinics. 49 health care providers from county, town, and village health institutions were interviewed. 

Policies: The Ministry of Health has issued policies and carried out health promotion activities for improving the rational 
use of drugs in hospitals and communities, but the effects of these policies and activities on use of drugs, especially in 
the rural area in China, are unclear. 

Outcome measure(s): Primarily, the behavior and perception of health care providers and rural residents on use of 
drugs were measured. 
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Results: The results showed that 75.3% and 66.2% of prescriptions sampled from the village clinics have antibiotics in 
Shandong and Ningxia, respectively, and the antibiotic utilization rate in the village clinics is significantly higher than 

that in county hospitals and township health centers (ɢ2=123.659, p0.001; ɢ2=12.735, p= 0.005). Accustomed 

prescription practices of rural health providers and economic incentives from selling drugs are the main reasons for the 
high antibiotic utilization; meanwhile over 50% of surveyed populations donôt know consequence of irrational use of 
antibiotics in the two provinces. Over 50% of prescriptions have the injections in the township health centers and village 
clinics, which is significantly higher than that in the county hospitals. Our study found that the rural patients actively 
require using the injections as they believe the effect of injections is better than oral drugs. 54.6% and 60% of the rural 
patients cannot comply with medical advice to take drugs in Shandong and Ningxia, respectively. 

Conclusions: The policies and health promotions do not play certain roles in improving the rational use of medicines in 
rural China. Implementing trainings on the rational use of drugs and reforming the incentive mechanism for rural health 
providers are urgent and essential for improving the rational use of drugs in rural China. 

Funding source(s): The study is part of a project entitled "Bringing Health Care to the Vulnerable: Developing Equitable 
and Sustainable Rural Health Insurance in China and Vietnam (RHINCAV)" funded by the European Commission 
(Specific Targeted Research Project). 
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Newspaper Column for Consumer Education on Medicine UseðAn Indian Columnistôs Experience 

Guru Prasad Mohanta 

Annamalai University, Department of Pharmacy, India 

Problem statement: It has been reported that around 50% consumers do not take medicines appropriately. The studies 
have shown that the consumers in general know very little about the medicines. The regular print media usually focuses 
on diseases or health conditions and very little on the appropriate use of medicines. Whether the consumers use a 
formal health care channel or decide to self medicate, they are the ultimate decision makers. Public education has an 
important role to play to influence these decisions positively. 

Objective: To educate the consumers on medicine use through a column in newspaper 

Method: Because newspapers are read by average consumers (though literacy level is poor in India), I wrote consumer 
education materials in my column in one of the widely circulated and read English dailies, The New Indian Expressôs 
fortnightly supplement ñThe Health.ò A new column ñKnow Your Medicineò was initiated and covered around 76 articles 
in a period of around 4 years from 2004 to 2008. The column covered a wide range of themes ranging from consumersô 
rights on medicine use to storing medicine at home to clinical trials to the use of individual medicine. Articles were 
written in a simple, user-friendly style. 

Results: The articles have been widely accepted and appreciated by various sections of the society. The appreciation 
and enquiry ranged from asking me to continue to seek information on various aspects of medicines and their use. 
Some of the inquiries were answered in the column itself. One of the district collectors and joint director of public health, 
government of India, called me for encouragement and information. The general readers used to provide feedback and 
sought more information through postcards, telephone calls, and e-mail. The readersô queries were answered through 
the column using a theme. The pensionerôs association asked permission to reproduce one of the articles relating the 
use of medicines in elderly in their newsletter. 

Conclusion: The newspaper itself (the editor) was apprehensive about the need of such column during the beginning, 
but the readershipôs survey proved the columnôs popularity, and the newspaper then expressed the desire to continue 
the column. Despite of problems associated with publishing a regular column, because of its popularity among the 
readers, with support from editor, I continued my effort for around four years attempting to empower the public and 
promote appropriate use of medicines through public education. The continuation of the column for four years itself is a 
success and signifies its usefulness among the public. 

Funding source(s): No funding 
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Does Antimicrobial Use Granger-Cause Community-Based Antimicrobial Resistance? 

Dele Olawale Abegunde, Kathleen Holloway, Elizabeth Mathai, Clive Ondari 

World Health Organization Geneva, Switzerland 

Problem statement: The autoregressive integrated moving average (ARIMA) has become the popular Box-Jenkins time 
series model for studying AM use and AMR, but they are limited in elucidating some analytical assumptions underlying 
the dynamic relationship between AMR and AM use. Establishing the causal relationship between use and resistance 
improves the validity of time-series estimates. We explore the vector autoregressive (VAR) model as an alternative to 
overcome potential biases in estimation results from ARIMA models. These biases are in part, the consequences of 
endogeneity or reverse causality between AM use and AMR. 
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Objectives: To determine and test for the presence Granger-causality between AM use and AMR; to demonstrate the 
presence endogeniety in the temporal relationship between AM use and AMR; and to demonstrate the application of 
VAR to overcome the problem of endogeneity 

Design: Longitudinal, non-comparison time-series 

Settings: We used data from Vellore and Mumbai study centers of the Indian component of a WHO multi-centre study 
on community AMR and AM use from India and South Africa. 

Study population: Study isolated commensal E. coli from urine samples of pregnant women attending antenatal clinics 
in Vellore (N=2,026) and from stool samples of individuals (N=1,860) in Mumbai. Monthly AM-use data were obtained 
from exit interviews from hospitals or PHC clinics (including not-for-profit and for-profit hospitals in the urban area and 
public sector PHC clinics and a not-for-profit hospital in the rural areas); private sector pharmacies; and private sector 
general medical practitionersô practices. 21,600 and 24,052 antibiotic-containing prescriptions were obtained from 
Vellore and Mumbai communities, respectively. Data were collected over a 24-month period. 

Outcome measure(s): Monthly proportion of isolated E. coli resistant to co-trimoxazole, extended spectrum penicillin 
(ESP) and quinolones; monthly antibiotic use in defined daily doses (DDD) and proportion of patients prescribed 
antibiotics; presence of endogeneity; and positive Granger-causality 

Results: Results of VAR suggests the presence of reverse causality between AMR and the two AM-use variables: 
monthly DDD per patient and monthly proportion of patient on specific antibiotics) or both. AM use did not Granger-
cause AMR consistently across the three antibiotic classes and between the centers. 

Conclusions: ARIMA time-series regression coefficients could be biased and inefficient if endogeneity is unaccounted 
for. Granger-causality tests are necessary to establish the dynamic temporal relationships between AM use and AMR 
and to eliminate risk of spurious time series-regression results. VAR models provide improved AM use/AMR time-series 
analysis tools. Results of this study have implications for the design of community AMR surveillance. 

Funding source(s): WHO 
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Behavioural Model for Community-Based Antimicrobial Resistance, Vellore, India 

Dele Olawale Abegunde1, Kathleen Holloway1, Elizabeth Mathai1, Andy Gray2, Clive Ondari1, Sujith Chandry3 
1World Health Organization, Switzerland; 2Nelson Mandela School of Medicine; 3Christian Medical College Hospital 
Vellore 

Problem statement: Resistance to antimicrobial agents compounds the burden of diseases worldwide. Difficulties to 
estimating the impact of AMR on individuals and the community or the impact of AM use on resistance in resource-
constrained settings is compounded by the paucity of community-based data. Robust surveillance data collection 
methodologies are lacking in such settings. More explorations and improved analytical methods are needed to fully 
understand trends and impact of AMR on cost of illness and to inform AMR surveillance. 

Objectives: To determine the behavioural trendsðseasonality (periodicity) and the temporal associationsðbetween 
community-based AMR and AM use; to forecast the short-run pattern in AMR through the behaviour of AMR and the 
predictors (indicators) of AMR; and to compare the temporal correlation of the trends in DDD and the proportion of 
patients prescribed antibiotics, with community based AMR 

Design: Longitudinal, non-comparison time-series 

Settings: A multi-centre WHO study in India and South Africa. We use AMR surveillance data obtained from Vellore 
(urban area) and Kuppam (rural area) with a combined population of 500,000 within Vellore District, Tamil Nadu State 
of southern India. 

Study population: Study isolated commensal E. coli (N=2,026) from pregnant women attending antenatal clinics. 
Monthly AM-use data were obtained from exit interviews from hospitals or PHC clinics (including not-for-profit and for-
profit hospitals in the urban area and public sector PHC clinics and a not-for-profit hospital in the rural areas); private 
sector pharmacies; and private sector general medical practitionersô practices. Prescriptions containing antibiotics 
totaling 21,600 were obtained from 52,788 prescriptions. Data were collected in two time periods, from August 2003 to 
July 2004 and from January to December 2005. 

Outcome measure(s): Monthly proportion of isolated E. coli resistant to co-trimoxazole, extended spectrum penicillin, 
and quinolones; monthly antibiotic use in DDD and proportion of patients prescribed antibiotics 

Results: Both AMR and AM use demonstrated lagged trends and seasonality. AMR lags vary between 3 and 5 months 
of AM use. Impulse-response could last as much as 15 to 45 months. AM use demonstrated significant Granger-
causality with AMR in addition to circularity. Both monthly DDD per patient and proportion of patients on specific 
antibiotics show similar effects on AMR, but DDD per patient appear to demonstrate more reactive effect on AMR. 

Conclusions: Community AM use can predict AMR. Our results provide additional evidence for estimating the economic 
impact of AMR and could inform the design of community-based antimicrobial surveillance and interventions in low-
resource settings. 

Funding source(s): WHO 
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The Dilemma of Price Regulation and Pharmaceutical Centralized Bidding in China 

Genyong Zuo, Qiang Sun 

Center for Health Management and Policy,Shandong University, Peoples Republic of China 

Problem statement: The pharmaceutical centralized bidding of public hospitals, emerging in 1993, aimed at focusing on 
the scale of drug procurement and the selection of brands to achieve the purpose of lowering drug prices. 

Objectives: To investigate the reasons for failure of drug price regulation in the pharmaceutical bidding policy by 
comparing the price difference between innovator and generic essential medicines in 10 provinces 

Design: This study evaluates policy on pharmaceutical centralized bidding. We selected 10 provinces in China by a 
stratified sampling method based on the principles of economic development level and geographical areas. Data of 20 
essential medicines were collected from pharmaceutical bidding price database in 2008 in the sampling provinces, and 
we conducted a cross-sectional study to reveal the current situation of this policy. 

Setting: This study was conducted on the pharmaceutical bidding of public hospitals at the national level. 

Study population: The 20 medicines contained in the WHO/HAI core list have been selected by purposive sampling 
method because they meet the following criteria: representative of the provinces involved, burden of disease (i.e., 
common conditions, both acute and chronic), availability, and patent status. 

Policy: Pharmaceutical centralized bidding standardized procurement channels, but didnôt control drug price owing to 
institutional arrangement of this policy. 

Outcome measure(s): Dependent variable, price difference, is defined as the bidding price difference ratio (e.g., the 
highest median price/the lowest median price or the innovator medicines price/the generic medicines price) for the 
same dosage form, strength, and packaging of pharmaceuticals. Independent variables (e.g., dosage form, strength, 
packaging, and the number of pharmaceutical manufacture) measure the behavior of bidders generated from 
institutional arrangement of pharmaceutical bidding. 

Results: Pharmaceutical bidding policy produced too much dosage form, strength, and packaging for the same 
medicines. Among the 10 provinces, the bidding price difference ratio of the same generic medicines is between 1.08 
and 25.00, but this ratio of the same innovator ones is between 1.00 and 1.30. For the comparable seven essential 
medicines, the price of innovator medicines is 1.70ï57.94 times higher than that of generic ones. For the generic drugs, 
the price with the same manufacturer but in different province, the bidding price difference ratio is between 1.00 and 
6.15; however, for these drugs, the price in the same province but with different manufacturers, this ratio is between 
1.00 and 3.80. 

Conclusions: The main reason for policy failure is that the institutional arrangement of pharmaceutical bidding led 
generic manufacturers to bid alternatively between different dosage forms, strength, and packaging for the same 
essential medicines. 

Funding source(s): Ministry of Health, China 
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Availability, Price, and Affordability of Cardiovascular Medicines: A Comparison across 36 
Countries Using WHO/HAI Data 

Alexandra Cameron1, Maaike van Mourik2, Margaret Ewen3, Richard Laing1 
1Essential Medicines and Pharmaceutical Policies, World Health Organization, Geneva, Switzerland; 2University 
Medical Center Utrecht, The Netherlands.; 3Health Action International - Global, Amsterdam, the Netherlands 

Problem statement: In developing countries, the burden of cardiovascular diseases (CVDs) is growing rapidly, and 
many countries are already in, or will soon enter, the stage of the epidemiological transition in which cardiovascular 
diseases are the most important cause of death. Successful treatment of CVD requires adequate pharmaceutical 
management; however, research has shown that the accessibility of medicines for CVD may be limited in developing 
countries. 

Objective: To examine the availability, pricing, and affordability of cardiovascular medicines in developing countries 

Design: Data on medicine prices, availability, and affordability were obtained through facility-based surveys conducted 
using a standard methodology developed by the World Health Organization and Health Action International (WHO/HAI). 
A total of 45 surveys conducted in 36 countries between 2001 and 2006 were included. Five medicines were 
investigated: atenolol, captopril, hydrochlorothiazide, losartan, and nifedipine. Outcome measures were percentage 
availability, price ratios to international reference prices, and number of dayôs wages needed by the lowest paid 
government worker to purchase one month of treatment. Patient prices were adjusted for inflation and purchasing 
power, procurement prices for inflation only. 

Results: For all measures, there was great variability across surveys. Average availability of cardiovascular medicines 
was poor (26.3% and 57.3% in public and private sectors, respectively). Procurement prices were competitive in some 
countries (i.e., comparable to international reference prices), whereas others consistently paid high prices. In general, 
patient prices were substantially higher than international references prices, but some countries performed well. 
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Generic products were usually sold at lower prices than originator brands. The private sector consistently had higher 
prices than the public sector. Chronic treatment with anti-hypertensive medication cost more than one dayôs wages in 
many cases. When monotherapy was not sufficient to achieve treatment goals, treatment costs became even less 
affordable. 

Conclusion: The results of this study emphasize the need of focusing attention and financing on making chronic disease 
medicines accessible, in particular in the public sector. Policy options include improving availability in the public sector 
by focusing resources on generic essential medicines, and exempting medicines from taxes and duties, which could 
make medicines less expensive. Regulating mark-ups in a way that does not encourage dispensing more expensive 
products can help promote the use of generic formulations. Other options for promoting generic uptake include 
preferential registration procedures; ensuring product quality; and increasing the confidence of physicians, pharmacists, 
and patients in generic products. 

Funding Source(s): None 
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In Scaling Up Health Related MDGs, How Much More Will It Cost to Procure Essential Medicines for 
49 Low-Income Countries? 

Dele Olawale Abegunde, Clive Ondari, Kathleen Holloway, Fatima Serhan, Barbara Milami, Gojka Roglic, 
Andreas Ullrich, Eva Mantzouranis, Shanthi Mendis 

World Health Organization, Switzerland 

Problem statement: Affordable access to essential medicines is crucial to achieving the health related Millennium 
Development Goals (MDGs). Financial requirement for providing access to medicines in the low- (and middle-) income 
countries has not been clearly estimated. Motivated by the need to accelerate the achievement of the MDGs, we have 
estimated the procurement (acquisition) cost of medicines for 49 low-income countries to achieve MDG 8 target 17. 

Objectives: To estimate the cost of procuring essential medicines needed to achieve MDG 8 target 17 as part of 
estimations to scale up health related MDGs for 49 least developed countries. 

Design: Longitudinal cohort model estimating (from 2009 to 2015) the cost of cardiovascular diseases, diabetes 
mellitus, asthma/COPD, cancers, mental disorders, parasitic infestations (Schistosomiasis), diseases of poor hygiene, 
gastrointestinal ulcers, and musculoskeletal illness (Buruli ulcer). The estimation model takes a normative view of the 
medicines required to treat the main diseases that cause the greatest health burden (morbidity and mortality) given 
feasible coverage, medicine acquisition costs, and possible wastages reflecting the typical health system scenarios. 
Modeling data were obtained from a number of WHO databases. 

Setting: Estimations were aggregated for the 49 low-income countries adjudged least developed from Sub-Saharan 
Africa, East Asia and the Pacific, Europe and Central Asia, Latin America and the Caribbean, the Middle East and North 
Africa, and South Asia. 

Study population: Aggregated population at risk of the respective diseases in the 49 countries adjusted for access to 
care (population-based estimation) 

Outcome measure(s): Accumulated and incremental number of treatment opportunities; annual and accumulated 
acquisition cost and per capita cost of medicines; cumulative incremental cost and acquisition cost per capita from 2008 
base-year 

Results: The procurement cost of medicines accumulates to $7.4 billion from 2009 to 2015, of which 65% ($4.7 billion) 
represents the incremental component. These are $0.73 and $0.47 per capita, respectively. These amounts will provide 
an accumulated 529 million full treatment courses and 257 million additional treatments over the 2008 coverage. 
Cardiovascular diseases and risk factors, mental health, cancers, and diseases of poor hygiene account for the largest 
proportion. 

Conclusion: We conclude that given innovative financing mechanisms, providing access to essential medicines could 
be globally affordable and is essential to reaching health-related MDGs. Incremental acquisition costs of medicines per 
capita is only a fraction of a dollar; however, poor countries may benefit from concerted international arrangements to 
enhance access to needed medicines to achieve the MDGs. 

Funding source(s): WHO 
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Challenges When Introducing Generic Policies to Enhance Their Utilisation: Impact and Next Steps 

Brian Barr Godman3, Mohammed Abuelkhair1, Sahar Fahmy4, Shajahan Abdu2, Lars L Gustafsson5 
1Health Authority - Abu Dhabi; 2Health Authority - Abu Dhabi; 3Karolinska Institutet, Stockholm, Sweden; 4Health 
Authority - Abu Dhabi; 5Karolinska Institutet, Stockholm, Sweden 

Problem statement: Perverse incentives and regulations may prevent health authorities from fully realising savings from 
the increasing availability of generics in a class. 
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Objectives: To document the outcome of recent generic policies introduced by the Health Authority Abu Dhabi (HAAD) 
on the utilisation and expenditure of high-volume products in ambulatory care; to determine possible reasons behind 
the findings; to suggest potential reforms that HAAD could implement to achieve desired results in the future 

Design, setting, and study population: Preï and postïpolicy-analysis study of the impact of recent generics policy in 
HAAD on utilisation patterns for proton pump inhibitors (PPIs), statins, and ezetimibe in ambulatory care (2 highest 
expenditure areas in 2009) using IMS data for the Abu Dhabi market converted to 2011 DDDs; 12 months to 
September 2010 compared with 12 months to September 2009; in addition, utilisation and expenditure patterns from 
2004 to 2010 

Intervention and policies: The Unified Prescription Form introduced in March 2009 mandated generic prescribing (INN 
prescribing) apart from a minority of agreed-upon situations. The comprehensive Generic Drug Policy published in 
August 2009 sought to further enhance the prescribing and dispensing of generics; however, (1) pharmacists are still 
free to dispense either the originator or any branded generic and be fully reimbursed although there is a 20ï30% co-
payment for some patients; (2) originator manufacturers are not obliged to lower prices for continued reimbursement 
once generics are available, and patients do not have to pay the difference for a more expensive molecule (unlike 
typically seen across Europe); and (3) no demand-side measures exist directing physician prescribing such as generics 
first line in a class 

Outcome measure(s): Principally, changes in utilisation patterns for different PPIs and statins as well as ezetimibe 
(2011 DDDs) in 12 months to September 2010 vs. 12 months to September 2009 

Results: (1) PPI utilisation increased by 10% 2010 vs. 2009. Esomeprazole increased by 33% (31% total PPIs in 2010 
vs. 21% in 2008), and omeprazole decreased by 10% (40% total PPIs in 2010 vs. 55% in 2008). There was increased 
utilisation of multi-sourced lanzoprazole but from a lower base (6% in 2009) helped by only one generic available in 
2010. (2) Statin utilisation increased by 14% 2010 vs. 2009. Atorvastatin/rosuvastatin utilisation increased by 14% 
(already 88% of total utilisation in 2009), single-source pravastatin by 36%, single-source fluvastatin by 22%, and multi-
source simvastatin by only13%. Utilisation of ezetimibe alone or in combination increased by 62% 2010 vs. 2009, 
increasing utilisation of lipid-lowering drugs by 17% during this period. 

These changes in utilisation patterns following reforms regarding generics match those among Western European 
countries where currently only limited demand-side controls exist to combat the marketing activities from single-sourced 
manufacturers. Additional reasons for the limited increases in utilisation of multi-sourced products or even decreases 
may be concerns among physicians that patients could be dispensed different generic preparations, each prescription 
with possibly reduced effectiveness and/or increased side-effects. Prescribing of single-sourced patented products 
alleviates this concern. 

Conclusions: Anticipated efficiency savings from generic availability in a class have not materialised in Abu Dhabi. 
Possible future policies that HAAD could implement are being explored based on experiences among European 
countries. These include reference pricing in a class as well as guidance on first- and second-line drugs in a class 
possibly backed up by financial incentives. Their influence will be analysed to provide further direction to other health 
authorities. 

Funding source(s): Abu Dhabi Health Authority 
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Care Needed When Introducing Generic Policies to Reduce Costs: Experiences From Abu Dhabi 

Brian Barr Godman3, Mohammed Abuelkhair1, Sahar Fahmy2, Shajahan Abdu4, Lars L Gustafsson5 
1Health Authority - Abu Dhabi; 2Health Authority - Abu Dhabi; 3Karolinska Institutet, Sweden; 4Health Authority - Abu 
Dhabi; 5Karolinska Institutet, Sweden 

Problem statement: Perverse incentives and regulations may prevent health authorities from fully realising savings from 
the availability of generics. 

Objectives: To document the outcome of recent generic policies introduced by Health Authority Abu Dhabi (HAAD) on 
the pharmaceutical market in Abu Dhabi; to determine possible reasons behind the findings; to suggest potential 
reforms that HAAD could implement to achieve desired results in the future. 

Design, setting, and study population: Preï and postïpolicy-analysis study of the impact of recent generics policy in 
HAAD for 5 of the top 8 pharmaceutical expenditure areas in ambulatory care. These are proton pump inhibitors (PPIs), 
statins, NSAIDs, antihistamines, and oral fluoroquinolones. 

Intervention and policies: The Unified Prescription Form introduced in March 2009 mandated generic prescribing (INN 
prescribing) apart from a minority of agreed situations. The comprehensive Generic Drug Policy published in August 
2009 sought to further enhance the prescribing and dispensing of generics; however (1) pharmacists are still free to 
dispense either the originator or any branded generic and be fully reimbursed although there is a 20ï30% co-payment 
for some patients; (2) originator manufacturers are not obliged to lower their prices for continued reimbursement once 
generics are available, and patients do not have to pay the difference for a more expensive molecule than current 
lowest priced molecule (in addition to any co-payment for the pack); (3) pharmacists can receive appreciable bonuses 
from manufacturers to preferentially dispense their products; and (4) no demand-side measures exist directing 
physician prescribing towards prescribing a generic first line where seen as standard treatment. 

Outcome measure(s): Changes in expenditure (IMS) 12 months to November 2009 vs. 12 months to November 2008 
for the chosen classes 
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Results: (1) Statin expenditures increased by 65% during this period aided by increased expenditure on rosuvastatin 
(+130%) and atorvastatin (+64%) vs. multi-sourced simvastatin (ï2%). (2) PPI expenditure increased by 27% aided by 
increased expenditure on single-sourced pantoprazole (98%) and esomeprazole (71%) vs. multi-sourced omeprazole (-
5%). (3) Expenditure on oral fluoroquinolones increased by 31% aided by, for example, levofloxacin (+81%) and 
moxifloxacin (+55%) vs. multi-sourced ciprofloxacin (-7%). (4) Overall expenditure in the 5 areas increased by 34% 
during the study period to $59.21mn in 2009 up from $44.07mn in 2008. Possible reasons for the unexpected results 
could be concerns among physicians that patients would be dispensed different generic preparations every time 
exacerbated by complaints regarding possibly reduced effectiveness and/or increased side-effect rates. Prescribing of 
single-sourced products alleviates this. In addition, currently limited demand-side reforms directing physicians to 
prescribe generics first lineðapart from compulsory INN prescribingðto combat pressures from pharmaceutical 
companies promoting their patent protected products. 

Conclusions: Anticipated savings from the generic policies were not realised in HAAD for a number of reasons. Further 
potential policies are being explored based on experiences among European countries including reference pricing for 
the molecule as well as prescribing guidance and possibly prescribing restrictions. Their influence will be analysed to 
provide further direction to other health authorities. 

Funding source(s): Health Authority, Abu Dhabi 
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Managing a continuum-of-care with Revolving Drug Fund for People with Diabetes (DM) and 
Hypertension (HBP) through a Peer Educator Network in rural Cambodia 

Maurits Vanpelt, Ngeav Mao 

MoPoTsyo Patient Information Centre (http://www.mopotsyo.org), Cambodia 

Problem Statement: No affordable care model meets secondary prevention needs of chronic NCD patients in 
developing countries. The great majority of Cambodian DM and HBP patients lack a continuum-of-care and access to 
routine prescription medicines. 

Objectives: Document how a Peer Educator Network (PEN) in a rural Cambodian district delivers an affordable and 
acceptable continuum-of-care that includes prescription drugs to its community of DM and HBP patients. 

Design: Intervention effects (before and after, no control group); 

Setting: A rural district of 133,000 inhabitants mostly served by private health services and to a lesser extent by public 
health services; 

Study Population: 1,023 chronic patients among whom 448 have DM; 

Intervention: During 3,5 years a network of 9 community-based diabetic peer educators (PE) organizes self-screening 
of the adult population first for DM and later also for HBP. To patients who register as member, the PEN delivers a 
continuum-of- care consisting of education on lifestyle-changes, DM and HBP self-management skills and materials, as 
well as information on how to access routine medication from the RDF and other services. PE's do not prescribe 
medicines, but facilitate access to professional health services, such as laboratory tests and medical consultation, when 
needed. Individual PE performance is 2 x p/yr assessed, providing data for quality control and learning opportunities. 
Contracted private pharmacies sell RDF medicines to members based on physician prescription allowing monitoring of 
treatment adherence by registered members. The Laboratory Services as well as drug sales generate revenue for 
replenishment of stocks, payment of PE incentives, re-supply of PEôs with consumables, supervision of PE's, 
assessments and to pay part of management costs. 

Outcome Measures & results in numbers and %, by sex: The 65% female DM and 35% male DM used medical 
consultation in equal proportions: 3.4 times in 2010. Among HBP, 63% are women. Reported Health Expenditure 
among DM was equivalent to USD 3.69 per month. Fasting Blood Glucose assessed per July 2010 in a randomly 
selected sample of 114 DM was 145 mg/dl on average, down from their baseline value of 191 mg/dl. 48% of DM 
showed FBG of Ò126mg/dl (7mmol). In the same sample the proportion of DM with Systolic Blood Pressure <130 mm 
Hg had increased from 42% in the baseline to 50%, whereas Diastolic pressure <80 mm Hg had increased from 32% at 
baseline to 52%. The BMI improved from 36% to 41% of DM patients with normal values (18.5 - 23.0). The average 
annual drop-out rate of the DM was just below 10%. 81% of DM patients reported to feel better than before registration 
and >90% reported to be satisfied with their peer educator. Revenue from providing laboratory services and medicine 
sales cover the local costs of running the Peer Educator Network, but not the NGO management costs. HBP patients 
were only registered in year 3 and have begun to benefit from the system. The intervention is being replicated to other 
districts in the same province. 

Conclusion: In Cambodia, despite little resources, a PEN can deliver Secondary Prevention services including access 
to routine medication for DM and HBP patients. Generated service revenue can cover the running costs of a continuum-
of-care. If trained and supervised, DM and HBP patients can fill certain gaps in services by taking on care-giver tasks. 
Three years onwards, the PEN performs a range of effective secondary prevention measures for DM and HBP at low 
cost that is affordable to many of its members. The main lesson is that a structured membership of chronic NCD 
patients can trigger and maintain a matching demand for and supply of health services including medicines, making the 
rural health system more complete, responsive and bringing universal coverage closer in view of rapidly growing health 
needs 
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Peer-to-Peer Counseling: A Model for Improving Male Involvement in ARV Treatment Access and 
Adherence among PLWHA in Kwara State, Nigeria 

Mary Emem Umoh1, Motunrayo Adegoke2, Tolu Dagunduro1, Chioma Nwuba1, Sam Faromoju1 
1Management Sciences for Health, Nigeria; 2State specialist hospital, Offa, Kwara state 

Problem statement: Having a large proportion of women living with HIV/AIDS as compared to the men is no news in 
rural western Nigeria thus the need to increase partner involvement in all areas of care and support. The facility-based 
support groups established for people living with HIV/AIDS (PLWHA) in the Management Sciences for Healthï
supported sites in Kwara State provided an avenue to monitor adherence to antiretroviral (ARV) therapy among clients 
who access care and treatment at these facilities. The low turnout of men at these support group meetings was 
observed to be a major setback because their absence had a negative impact on partner disclosure, which in turn 
affected adherence to ARVs among the female clients. 

Objective: To increase male involvement in HIV treatment access and adherence to ARV therapy 

Methods: The steps put in place include (1) recognizing male role models among PLWHA who are active members of 
the support group, (2) holding regular mentoring meetings with the treatment role models to counsel other male PLWHA 
on the importance of joining the support groups and the benefits of adhering to therapy, and (3) arranging on clinic days 
for these models to counsel other peers who have been enrolled for treatment and subsequent peer-peer follow up 
counseling. 

Results: Over a 3-month period, it was observed that male attendance at the support groups increased from 2 to 16%. 
In the same vein, rates of partner disclosure increased from 15 to 50%, and the rate of partner testing also increased 
from 35 to 52.6%. 

Conclusion: Peer-to-peer counseling is an avenue for increasing gender participation in the care and treatment of HIV-
positive persons and leads to improved adherence to treatment, care, and support. 

Funding source(s): ICIUM scholarship recipient 
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Prescribing Pattern and Therapeutic Drug Monitoring of Vancomycin at a Tertiary Hospital in Oman 

Samreen Shafiq, Dawood Al Riyami, Badreldin Ali, Mohammad Al Zaôabi 

Sultan Qaboos University, Oman 

Problem statement: Vancomycin resistance is a major impediment and has the potential of rendering vancomycin use 
to obsolescence. Vancomycin-resistant Enterococcus faecium (VRE) is a highly resistant pathogen which is linked to 
overuse of vancomycin. In response, the Hospital Infection Control Practices Advisory Committee (HICPAC) released 
guidelines for the proper utilization of vancomycin to restrict and control overuse of vancomycin. Additionally, North 
American consensus review published guidelines for the proper procedures for vancomycin therapeutic drug monitoring 
(TDM) to ensure the most efficacious vancomycin therapy. 

Objectives: To describe the prescribing patterns and TDM of vancomycin at Sultan Qaboos University Hospital (SQUH) 
and to compare it with HICPAC, North American consensus review for vancomycin TDM and SQUH antibiotic policy 

Design: The study was an observational study with a retrospective cohort study design. 

Setting: 518-bed tertiary care hospital in Muscat, Oman 

Study population: The subjects included were all hospitalized patients who were treated with intravenous and oral 
vancomycin during a 12-month period, from January 1, 2009, to December 31, 2009. Vancomycin was prescribed to 
365 patients. The average age of the subjects was 26.2 ± 24.3 years. The ratio of male-to-female subjects was 
52.3:47.7%. 

Interventions and policies: the use of vancomycin was evaluated according to HICPAC, North American consensus 
review for vancomycin TDM, and SQUH antibiotic policy. 

Outcome measure(s): The prescribed vancomycin regimen, vancomycin indications, application and results of TDM, 
and clinical outcome of vancomycin therapy 

Results: Inappropriate prescribing of vancomycin was 79.1% and 74.9% according to HICPAC guidelines and SQUH 
policy, respectively. The most common inappropriate indication practiced was the continued empirical use of 
vancomycin after obtaining cultures that were negative for ɓ-lactam resistant gram-positive microorganisms. The TDM 
practices in SQUH were not in line with North American consensus recommendations, but the TDM practices were 
majorly appropriate according to SQUH guidelines. 

Conclusions: Inappropriate prescribing of vancomycin existed in all inpatient units of the hospital. Although much of 
vancomycin utilization was inappropriate according to both HICPAC and SQUH guidelines, we recommend that none of 
these guidelines should be used solely to prescribe vancomycin. New guidelines should be created with suggestions 
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from both these guidelines. In addition, the North American TDM consensus protocols are currently being reviewed for 
possible implementation at SQUH to ensure adequate and safe vancomycin therapy. 

Funding source(s): No funding required to conduct this research 
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Health Systems Barriers that Determine Access to Antiretroviral Drugs in Southeast Nigeria 
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Ozalla, Enugu State , Nigeria 

Problem statement: 

The policy of free antiretroviral (ARV) drugs access was put in place by the Nigerian government as a response to high 
cost of diagnosis and treatment for HIV/AIDS. Prior to the free ARV policy, many HIV clients who could not afford the 
cost of diagnosis, CD4 count tests and treatment for HIV, and were therefore denied access to treatment. Despite the 
current free ARV policy, many HIV clients continue to experience substantial access barriers to treatment. 

Objective: The objective of study was to examine the service delivery factors that promote or limit equitable access to 
ARVs. 

Design: This study applied both the descriptive statistical and qualitative approaches. Pre-tested client structured exit 
interviews were conducted with 514 adult HIV clients receiving treatment in four selected ARV clinics. Four focus group 
discussions categorized by sex (male/female) were also carried out (one per facility). Support group coordinators at the 
ARV clinics were also interviewed. 

Setting: The study was carried out at public and private-run ARV clinics in Enugu state, Nigeria. 

Study population: This was a cross sectional study that involved 514 adult (18 yrs and above) HIV/AIDS clients whose 
HIV status were determined through laboratory diagnosis and who at the time of the study were registered and 
receiving treatment at the selected ARV clinics. They were selected randomly at the facility. 

Outcome measure(s): Long queues at ARV clinic affect civil servants in particular, short supply of doctors causes delay, 
lack of confidentiality on health workers affect clients access to ARV, constant counseling encourages HIV clients. 

Results: Key factors undermining access include: fear of loss of confidentiality (65.4%), poor quality treatment services 
(62.1%), and lack of information to clients (61%). Loss of confidentiality often resulted from paper folders containing 
patientsô medical notes clearly identifying them as HIV-positive. Long queues at treatment centres constitute a major 
access barrier to different occupational groups especially public and civil servants: results show a statistically significant 
difference (p < 0.05) at 95% CI between civil servants and other occupation groups in terms of the impact of queuing on 
access. . Doctors working in the ARV clinics were found to be in short supply, and oftentimes came late to clinics 
resulting in clients waiting many hours to receive treatment. Nevertheless, constant counseling of clients was found to 
boost access to ARV treatment, as did improving attitudes among some health workers. 

Conclusion: Access to ARVs can be enhanced if the health systems can streamline services to suit all occupational  
groups such as civil servants who were disproportionately impacted by long queues for treatment. It is important that 
aspects of service delivery that may result in loss of confidentiality are addressed. It is also imperative that adequate 
health workers are posted to work in ARV clinics. 

Funding source: Wellcome Trust Fellowship, United Kingdom 
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Improving Access to Routine Medication from a Revolving Drug Fund for Chronic Patients in Rural 
Cambodia 

Ngeav Mao, Maurits Van Pelt 

MoPoTsyo patient information centre, Cambodia 

Problem Statement: A structured 1,023 chronic patient membership-community consisting of Diabetic Mellitus (DM) and 
High Blood Pressure patients (HBP), has formal arrangements with the Public Hospital services to prescribe the 
medicines for chronic conditions and with the Private Sector to dispense the prescription medicines in their district. The 
patient network facilitates access to prescription medication through a Revolving Drug Fund (RDF) having contracted 
with one private pharmacy. In 2010ôs first 6 months, this private pharmacy underperformed, leaving uncertainties about 
adherence and medicine use by the members. Besides, inconsistent health education messages from different sources 
reaching HBP patients compromised access and their adherence to the continuum of care. 

Objectives: To document how both access and adherence to routine prescription medicines from a RDF were improved 
using a comprehensive set of specific measures. They include expanded roles of chronic patients and Peer Educators 
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(PE) and also supply-side measures, notably increasing the number of pharmacies and agreeing with service providers 
on harmonization of specific health education messages. 

Design: Before-After Study of Intervention effects 

Setting: In a rural Cambodian district of 133,000 people, mostly served by private and to lesser extent by public health 
services, operates a community-based Peer Educator Network (PEN). The 9 PEôs are all diabetic themselves and some 
of them also have High Blood Pressure. The network facilitates access to health services for DM and HBP patients 
registered as member of the network and access to a RDF by dispensing from contracted private pharmacies. 

Study Population: 1,023 chronic patients, among whom 448 DM and 575 HBP. 

Intervention : During second half of 2010, three more pharmacies were contracted of which one was located near the 
existing central one, one in the Eastern and one in Southern part of the district. As specific measures were introduced 
throughout the whole operational district: health education messages, increasing the number of specialised consultation 
sessions, increasing PE incentives for follow-up and for monitoring the RDF. 

Outcome Measures : Comparing the RDF sales during first half of 2010 to and by the one pharmacy to the RDF sales 
to and by the four pharmacies in the first half of 2011, detailing RDF revenue and costs, including PEN incentive costs. 
Number of dispenses to members by sex and age group compared with their prescriptions in periods before and after 
the introduction of the measures. Health expenditure, monthly prescription costs, numbers of molecules prescribed. 

Results: Among 1,023 registered members, 65% are women and 43% are patients older than 60 years indicating 
relatively good access by these groups. After introducing the special measures, out of 448 DM members the proportion 
of those with prescription for using the RDF increased from 58% (260DM) to 67% (302DM) (p=0.0047). The proportions 
of men and women having used medical consultation remained unchanged and relatively proportionate: 73% women 
and 27% men. Among the DM older than 60 years the proportion with prescription remained low and unchanged: 29%. 
The average monthly prescription cost increased from USD 4.36 to USD 5.44 (median from 3.66 to 4.94). The number 
of dispensing invoices by contracted pharmacies tripled from 345 invoices in first half of 2010 to 1,059 invoices in the 
first half of 2011. The average number of invoices per DM patient with prescription increased from 1.30 in the first half 
of 2010 to 3.51 in the first half of 2011. In the first half of 2010, only 11 of the 575 registered HBP members had a 
prescription, but this increased to 63 HBP patients in the first half of 2011 (p=0.0001). Invoice based dispensing for 
them rose from 2 (0.18 times) to 250 (3.97 times) in the first half of 2011. The RDF gross revenue from drug sales to 
pharmacies rose from USD 2,817 in the first half of 2010 to USD 6,156 in the first half of 2011. The interventionôs main 
costs in first half 2010 and first half 2011 were: the RDF (resp USD 1,087 and USD 2,401), the PEN (resp USD 1,117 
and USD 1,359) and organising medical consultation (unchanged at USD 936) and local supervision (USD 708). Costs 
and revenue related to the laboratory service provision are excluded from the calculations financial figures to show the 
dynamics related to the RDF in particular. 

Conclusions: The overall utilisation increases before and after the intervention suggest that a combination of low cost 
measures, pulling together demand and service supply sides, can significantly improve access to routine medication for 
a structured rural membership community of chronic DM patients and has potential to serve an even larger group of 
HBP patients in the same area, simultaneously improving financial sustainability of the RDF. 
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Study on National Essential Medicines Lists from 8 Countries of the Western African Economic and 
Monetary Union 

Carinne Bruneton 

Réseau Médicaments et Développement (ReMeD), France 

Problem statement: The countries Benin, Burkina Faso, Ivory Cost, Guinea Bissau, Mali, Niger, Senegal, and Togo, 
who are members of the West African Economic and Monetary Union (WAEMU), have their own national essential 
medicines list (NEML) corresponding to their specific health needs and their programmes to promoting rational drug 
use. A comparative study of these NEMLs was undertaken to measure the impact of the 15th WHO Essential Model 
List (WHO/EML) in identifying the choice items of essential medicines in drawing up NEML. 

Objectives: To compare 8 NEMLs with the 15th WHO/EML promulgated at the period of the study period with 
comparative analysis of data; to evaluate the level of use of the NEML in each country; to assess the therapeutic 
guidelines and standard therapeutic diagrams for nurses for promotion these lists; to collect the studies concerning the 
rational use of medicines in the 8 countries; and to write recommendations of rational use of NEML. 

Design: It was a comparative study. 

Setting: It was a regional study in western Africa. 

Interventions: A circular mission was realized in April 2008 to collect the NEML from 8 countries and therapeutic 
guidelines on the main diseases (AIDS, malaria, and tuberculosis). A comparative analysis of the situation in each 
country with production of a temporary report was done. Additionally, a workshop involving pharmacists of the countries 
and validating the results was organized in February 2009 before the final report. 

Results: The number of medicines increases year to year in all the countries, except in Guinea Bissau where the 
number was diminished slightly; 3 countries have compounds from traditional medicines in their NEMLs. The medicines 
are not divided in core and complementary list as described by WHO/EML. The demand for anti-infectives, analgesics, 
cardiovascular, and antineoplastics is very large; 91 medicines registered on the WHO/EML do not appear in the 
NEMLs, 560 medicines (dosages, pharmaceutical forms, diverse associations) appear in the 8 NEMLs but not in 
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WHO/EML; 3 lists in the 8 countries countain medical devices in their NEMLs, and 3 other lists have traditional 
medicines. 

Conclusions: Distinctions between a core and complementary list are not found in the 8 NEMLs, and some medicines 
existing in WHO/EML are not present in NEML. Traditional compounds from traditional medicines are presents in 3 
country lists; 560 medicines are included with little evidence of their efficacy and/or safety; and they must be studied in 
the future in order to remove them from the 8 NEMLs. 

Funding sources: WAEMU and ReMeD (Network for Medicines and Developpement) 
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Assessment of Drug Utilization Patterns in Some Health Insurance Outpatient Clinics in Alexandria 

Samaa Zenhom Ibrahem 

High Institute of Public Health, Egypt 

Problem statement: The selection and rational use of medicines are accepted as key principles of health service quality 
and management in both the public and private sectors. Many researchers in developing countries, however, have 
described drug use as irrational, documenting cases of ineffective, unsuitable, suboptimal or unsafe prescribing, supply, 
and/or consumption of pharmaceutical products. 

Objectives: To assess the pattern of drug use concerning prescribing, patient care, and facility standards in the selected 
outpatient clinics in Health Insurance Organization using World Health Organization (WHO) core indicators of drug use 
in health facilities 

Design: A prospective cross-sectional study design was carried out. 

Setting: The study was conducted in five randomly selected Health Insurance outpatient clinics in the Alexandria 
governorate. 

Study population: A random sample of 30 encounters per each physician of all 62 general practitioners, internal 
medicine, and ENT specialists working in those clinics was carried out as recommended by WHO for studies describing 
current treatment practice, so the required sample of patients was 1,860. 

Results: Results indicated that as regards prescribing indicators, the overall mean number of drugs prescribed per 
encounter was 2.8, the overall percentage of drugs prescribed by generic name was 61.0%, the overall percentage of 
prescriptions containing antibiotics was 52.2%, the percentage of encounters where an injection was prescribed was 
20.6% overall. As regards health facility indicators, the essential drug list was found only in one clinic and the 
percentage of drugs prescribed from the list was 100.0% in that clinic. As regards patient care indicators, the overall 
average consultation time was 3.0 minutes, the mean time taken to dispense medications was 16.9 seconds, and the 
overall percentage of correct patient knowledge of dosage of prescribed drugs was 69.3%. Additionally in all clinics, the 
percentage of drugs adequately labeled was 0.0%. 

Conclusions: It was concluded that continuous medical education of doctors at all levels of qualification on rational drug 
use should be instituted and treatment guides and training courses are recommended emphasizing the importance of 
adequate labeling and instructions to the patient. 

Funding source(s): None 
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Assessment of Patient Knowledge Regarding Drugs Prescribed and Dispensed in Some Health 
Insurance Outpatient Clinics in Alexandria 

Samaa Zenhom Ibrahem 

High Institute of Public Health, Egypt 

Problem statement: Rational prescription and use of drugs has been a concern in both developed and developing 
countries during the last two decades and has been promoted by WHO and others. Researchers are generally aware of 
the relationship between patient knowledge of prescribed and dispensed medications and medication-taking behaviour. 

Objectives: To assess patientsô knowledge regarding drugs prescribed and dispensed and to identify its determinants 

Design: A prospective cross-sectional study design 

Setting: A study was conducted at five randomly selected health insurance outpatient clinics in the Alexandria 
governorate. 

Study population: A random sample of 1,860 patients was interviewed about their knowledge of drugs, immediately 
after dispensing. Mean knowledge scores were calculated based on patient recall of name, dosage of drug, duration of 
treatment, and reason for prescription (incorrect recall = 0; 1 point for each correct recall attribute; maximum score = 4). 

Results: Results indicated that the mean patient knowledge score of dispensed drugs was 2.49 (a score of 2.40 and 
above was regarded as an acceptable level of knowledge). The highest percentage of knowledge was for the item of 
duration of treatment (76.9%), followed by dosage of drug (69.3%), reason for prescription (20.1%), and finally name of 
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drug (49.1%). In relation to factors independently associated with patient knowledge score, multiple regression analysis 
revealed that two factors were significant, namely patient occupation (where professionals achieved the highest mean 
knowledge score of 3.63 and housewife groups achieved the lower scores of 1.73) and number of dispensed drugs 
(where the greater the number of drug items per patient prescribed and dispensed, the lower the mean knowledge 
score). By contrast, prescribing staff qualification was not independent predictor. The predictors model explained 48% 
of variance in patient knowledge score. Antihypertensive drugs were the most well-known drugs to patients with the 
highest mean knowledge score of 2.94. 

Conclusions: It was concluded that training of pharmacists to be active members of the health care team and to offer 
useful advice to patients about health and dispensed drugs is very critical for improvement of the quality of their 
practice, and it is one of the prerequisites for patient compliance with treatment. Moreover, treatment guides and 
training courses should emphasize the importance of adequate labeling and instructions to patient. 

Funding source(s): None 
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Nonadherence to HAART: A Cross-Sectional Two-Site Hospital-Based Study 

Vivek Lal1, Shashi Kant2, Richa Dewan3, Sanjay K. Rai2, Ashutosh Biswas2 
1Indian Institute of Health Management Research, Jaipur, India; 2All India Institute of Medical Sciences, New Delhi, 
India; 3Lok Nayak Hospital, New Delhi, India 

Problem statement: Initially, AIDS patients had to buy antiretroviral drugs from the open market. The Government of 
India introduced free HAART through antiretroviral therapy (ART) centers in April 2004. It was expected that the 
number of these centers would increase substantially in future. There was a concern that free drugs would be less 
valued and, therefore, adherence was likely to be low. 

Objectives: To describe the pattern of adherence to HAART and ascertain factor(s) associated with nonadherence in 
adults in a typical public sector, tertiary care hospital setting, so that appropriate interventions could be suggested to 
improve adherence 

Design: Cross-sectional hospital-based study 

Setting: Study was done at two sites: the All India Institute of Medical Sciences (AIIMS) and the Lok Nayak Hospital 
(LNJP) at New Delhi. Both hospitals offered tertiary level care in public sector. At the time of the study, AIIMS did not 
dispense drugs for free; hence patients had to procure the drugs at their own cost. At LNJP, patients were provided free 
HAART. 

Study population: In total, 300 patients were enrolled (200 at LNJP and 100 at AIIMS). These included AIDS patients 
who attend outpatient clinics, are on self-administered HAART for at least one week, and are age 18 years or older. 

Outcome measure(s): Adherence was defined as not having missed even a single pill over the previous four-day period 
on self-reporting. 

Results: The majority of patients at both study sites belonged to the 31ï40 age group 

and were male. Mean family income of these patients was similar. Pooled adherence for both the study sites was 
75.7%. Adherence at AIIMS was 47%, whereas it was 90% at LNJP. This difference was statistically significant 
(p<0.001). Multiple logistic regression analysis showed that those who reported not having been counseled about the 
importance of HAART were 9.2 times more likely to report nonadherence than those who reported having been 
counseled [OR -9.2 (95% CI 3.2ï25.8) p< 0.001]; those having to pay out-of-pocket for HAART at AIIMS were 7.7 times 
more likely to report nonadherence than those getting free HAART at LNJP [OR -7.7 (95% CI 3.9ï15.1) p< 0.001]; and 
those who reported continued HIV risk behavior even after being started on HAART were 6.3 times more likely to report 
nonadherence than those who did not report continued risk behavior [OR -6.3 (95% CI 2.1ï18.9) p=0.001]. 

Conclusion: Study provided the much-needed data on adherence among patients receiving free HAART through 
national program and provided evidence that the concern of low adherence among those receiving free HAART was 
unfounded. Thus, the national program on HAART was a step in right direction and would be beneficial to AIDS 
patients. While scaling up of ART program, the government should emphasize simultaneous recruitment of counselors, 
and physicians should be made aware of the need to inquire about and counsel patients against continued HIV risk 
behavior. 

Funding source(s): None 
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Consumption of Antibiotics Before and After Sales Regulations in Chile and Venezuela 

Veronika J. Wirtz1, Anahi C. Dreser-Mansilla1, Yared Santa Ana-Tellez1, Ralph Gonzales2 
1National Institute of Public Health; 2University of California, San Francisco 

Problem statement: In recent years, various middle-income countries have enforced the regulation of antibiotic sales 
only with prescription, among them Chile in 1999 and Venezuela in 2006. This regulation may have an impact on the 
use of antibiotics, but there has been little systematic evaluation of their effect over time. 
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Objectives: To analyze the change in consumption of antibiotics (AB) in Chile and Venezuela between 1997 and 2007 

Design: Interrupted time-series analysis of systemic AB consumption for Chile and Venezuela and six other Latin 
American countries (Argentina, Brazil, Colombia, Mexico, Peru, and Uruguay) as control group between 1997 and 2007 

Setting: Analysis was based on the market intelligence data of AB sales aggregated at the national level [World Health 
Organization (WHO) Anatomic Therapeutic Chemical (ATC) code J01] between 1997 and 2007. 

Study population: The total AB consumption, and stratification by broad-spectrum therapeutic groups were analyzed: 
quinolones, macrolides/lincosamides, and third-generation cephalosporins. The trend of consumption of these three 
groups was contrasted with three narrow spectrum groups: penicillin, trimethoprim-sulfamethoxazole, and first- and 
second-generation cephalosporins. 

Policies: Whereas the sale regulation in Venezuela only included the broad spectrum groups, for Chile the regulation 
affected all AB. The other six countries studied have not implemented sale regulations or other restrictions between 
1997 and 2007. 

Outcome measure(s): Yearly AB sales aggregated by country, expressed in defined daily dose per 1000 inhabitants per 
day (DDD) 

Results: Between 1998 and 2000 (immediately following the regulatory change in Chile), total AB consumption in Chile 
decreased by 33.2% (from 14.4 to 9.6 DDD), but it increased between 2002 and 2007 (9.3 to 12.5 DDD; +25.8%). In 
Venezuela, consumption increased by 16.8% (13.7 to 16.0 DDD) after regulator changes. The mean consumption for 
the six other countries studied increased 8.3% (10.4 to 11.3 DDD) in the 10 years analyzed. Within the first two years 
after regulatory change, the consumption of quinolones increased in Chile from 0.6 to 0.8 DDD (21.0%) and in 
Venezuela from 1.85 to 2.49 DDD (34.6%). In contrast, the consumption of narrow-spectrum AB, such as penicillin, 
decreased in Chile 34.4% (8.3 to 5.4 DDD), but not in Venezuela (2.2 to 2.7 DDD; +32.8%). 

Conclusions: The enforcement of the regulation on the sale of AB with prescription in Chile contributed to a change in 
trends in total consumption, particularly for narrow spectrum AB, during the first years of implementation, but it did not 
have medium- to long-term effects. In Venezuela, however, a short-term change in dispensing trends was not 
observed. Understanding the reasons for these differences can be used to inform the development of policies in other 
countries and to optimize existing regulations. 

Funding source(s): Information not provided 
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Examples of Interventions to Contain AMR based on International Consultations 

Elizabeth Mathai, Gerald Dziekan, the expert working groups on behalf of 

World Health Organization, Switzerland 

Problem statement: Coherent and coordinated actions to contain AMR are lacking in many parts of the world. 
Identifying examples of interventions tried by different stakeholders could help in motivating policy makers to address 
AMR by developing policies and intervention strategies. National as well as international agencies, including WHO, 
NGOs, academia, professional societies, all have a role in providing leadership and advice, and setting standards. 

Objectives: To develop a reference book of tried and tested interventions targeting policy makers. The book is building 
on the WHO Global Strategy for Containment of AMR (2001) as well as the WHO World Health Day six point policy 
package (2011) by utilizing evidence and experiences from interventions to provide examples of a range of potential 
interventions applicable to all Member States. 

Design and setting: The book has been developed following a WHO consultative process with experts in different 
disciplines related to AMR containment and from different parts of the world over a two-year process. 

Development strategy: Many international experts and WHO staff took part in the consultative process and contributed 
to the development of the document. The book is based on information and experience from different socioeconomic 
and cultural settings in the form of peer-reviewed articles and other forms of publications, expert opinions, and 
experiences recorded in WHO regions and Member States. 

Outcome measure(s): Examples of practical interventions in five major areas: surveillance of antimicrobial use and 
resistance, rational antimicrobial use and regulations, antimicrobial use in animal husbandry, infection prevention and 
control, and enabling innovations to combat AMR 

Results: The book discusses interventions and activities, such as country-focused situation analyses on antimicrobial 
use both in human and animal sectors; enforcement of regulations, creation of multidisciplinary coordination groups at 
national levels to develop policies, enabling rational prescribing, building infrastructure capacity for infection prevention 
and control, building coherent surveillance systems, and setting priorities for R&D in health technologies, innovative 
financing to facilitate progress in drug development, and measures to raise awareness among all stakeholders from 
policy makers to health care workers to the general public. Gaps and challenges to implementing interventions may 
include a lack of political will and weakness of health systems, contributing to entrenched human behaviour and 
perceived resistance to change. 

Conclusion: Intersectoral and multidisciplinary cooperation at country and global levels seem to be important in 
implementing the multiple interventions that are urgently required. Health systems strengthening may be an important 
step toward implementing AMR interventions. This depends to a large extend on commitment from national 
governments while global agencies have important roles in supporting such activities. 
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Funding source(s): Funding for the consultation process and the subsequent development of the reference book was 
provided by WHO. SIDA/ReAct (Sweden) provided a grant to support the book development. 
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Commercial Innovation to Improve Health Care Access at the Bottom of the Pyramid in Rural India 

Anuj Pasrija 
Novartis India Limited 
Problem statement: For 740 million people in India living on USD 1-3 a day, the idea of accessible and affordable 
medicines is often as remote as their rural homes. There is less than 1 doctor per 6000 people and 1 hospital bed for 
8000 patients. Health is a low priority for mostly illiterate villagers who consider pain and suffering as part of life. 
Ignorance of disease, weak health care infrastructure, and gender inequality are major obstacles in addition to 
affordability. Given the low purchasing power of these populations combined with special needs and necessary 
adaptations to products, efforts by companies to offer medicines and services at the bottom of the pyramid were so far 
limited.   

Objective: Improve access to health care and health outcomes for rural populations while running a profitable social 
business 

Design: Arogya Parivar is a private sector business linking communities at the bottom of the pyramid with primary care 
facilities, medical practitioners, hospitals, NGOs, and pharmacies. Cluster with 1 health educator and 1 supervisor 
cover an area of 25 km radii with approximately 80 villages. Disease awareness sessions are offered to villagers 
combined with programs to educate physicians supported by local availability of products. 

Social part: The company provides salary and funding for local health educators and health camps with city doctors, 
education materials, referral mechanism to doctors and government health institutions, and interaction with NGOs. 
NGOs work with physicians to track patients and ensure adherence to treatment, especially in case of chronic diseases. 

Business part: Sales specialists visit pharmacists and doctors to offer a tailored product portfolio. The entire concept is 
based on the ñ4Asò. Awareness: health education focused on local needs is offered in combination with information on 
where to seek diagnosis and treatment. The key thrust is on preventive measures, like safe drinking water and hygiene, 
to avoid diseases. Acceptability: individual medicines are available in small packs (where medically appropriate) at 
affordable prices. The objective is to keep weekly treatment costs below USD 1.25. Availability: programs are held 
locally so villagers do not need to travel. New distribution networks were established to provide medicines to local 
pharmacies and physician advice. Adaptability: product portfolio, communications, packaging and training adapted to 
local conditions, e.g. pictorials, story telling. Even educators and supervisors are hired from within the community. 

Study population: Low-income rural communities that previously had little or no access to health care 

Intervention: Health educators, usually women from within the community, raise awareness about local diseases and 
preventive health measures in local schools and public health centers. They use a referral card system for various 
diseases to refer patients to doctors for timely diagnosis and treatment. Cooperation with local NGOs ensures follow up 
with villagers and adherences to treatments. Health supervisors interact with pharmacies, doctors, hospitals, and NGOs 
to organize health camps in areas without permanent access to physicians where villagers receive treatment and 
preventive care. The product portfolio covers 12 therapeutic areas offering 79 pharmaceutical, generic, and over-the-
counter treatments ranging from anti-infective, diarrhea (ORS and zinc as per WHO recommended formula), diabetes, 
and pain management to dietary supplements (calcium). Where possible, patients are made aware of government 
offerings and health services (e.g., TB program, free iron medication). Products are simple to use and tailored to meet 
the needs of underserved communities with low disposable income while ensuring an effective course of treatment. 
Alliances with external partners offer access of doctors and pharmacies to additional independent services such as 
microfinancing to improve local infrastructure (e.g., buying a microscope, EKG, or even essential range of medicines).  

Outcome measures: Number of people that received health education, number of health patients that benefit from 
village level health camps, number of doctor referral cards distributed, number of referral cards returned from doctors, 
and sales achieved; as a next step, we want to prove our impact and better tailor our services and find partners to help 
research Arogyaôs health and social impact in detail  

Results: Improved access to health care for the 42 million people living in 31,000 villages in 11 states. The aim is to 
reach more than 100 million people by 2012 and to expand it to 4 other countries in Asia and Africa; 18% of participants 
(680,000 patients) used referral cards from health education sessions to seek advice of independent physicians. About 
6000 health camps were attended by an average of 70 villagers in each. More than 12 million people received concrete 
health education since the programôs start in 2006, for example, on early recognition of TB symptoms and the 
relationship between intestinal worms and malnutrition as well as iron deficiency. Increased income and skills 
enhancement were provided for rural villagers through provision of jobs as health supervisors and educators. Increased 
income was provided for pharmacists and doctors. The program is a replicable model. New programs are planned for 
selected Asian and sub-Saharan African countries. The program is a sustainable businessðthe initiative returned a 
profit within 30 months and since 2007 sales have increased 25-fold. The program provides global awardsðAward for 
Social Marketing from the CMO Asia Awards and the Best Long-Term Rural Marketing Initiative by the Rural Marketing 
Association of India. 

Conclusions: Arogya Parivar highlights the key role and the commitment of the private sector in developing sustainable 
models that can alleviate poverty and improve access to health care while providing a modest return to the company. 
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New tools are needed to evaluate the long-term health and social impact to improve business initiatives and 
policymaking in this area.   

Funding source: Novartis 
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Predictors of Antibiotic Use in African Communities: Evidence from Household Surveys in Five 
African Countries 

Catherine E. Vialle-Valentin1, Robert F. LeCates1, Fang Zhang1, Abayneh Tamer Desta2, Dennis Ross-Degnan1 
1Harvard Medical School, United States of America; 2World Health Organization, Regional Office for Africa, Brazzaville, 
Congo 

Problem statement: Evidence about antibiotic overuse is lacking in low-income countries where reliable antibiotic 
consumption data are not available. 

Objective: To generate reliable evidence on antibiotics use at the consumer level. Specific aims are to describe how 
antibiotics are used in African households and to identify key predictors of antibiotic use. 

Design: Descriptive, cross-sectional analysis of survey data 

Setting: Household surveys conducted in five African countries between 2007 and 2008 with an instrument developed 
by the World Health Organization (WHO) to monitor country pharmaceutical situations at the community level. 

Study population: Households were selected by multistage cluster sampling (900 to 1,080 households per country). 
Study population consisted of 2,914 household members with an acute illness in the two weeks preceding the survey; 
data were collected on all sick members in 3 surveys (Ghana, Kenya, Uganda) or only on the youngest sick member in 
two surveys (Gambia, Nigeria). 

Outcome measures: Care seeking outside home for acute illnesses, use of antibiotics to treat acute illnesses 

Results: Half of the households reported at least one recent acute illness; 19% of illnesses were considered very 
severe and 48% somewhat severe. A large proportion of sick individuals (90%) sought care outside home, an even 
greater proportion (95%) took medicines, and 36% took antibiotics. Patients were more likely to seek care outside home 
if they felt that the closest public facility usually had medicines or that they could usually afford medicines. In adjusted 
multivariate analyses, the strongest predictor of antibiotic use was the presence of upper respiratory (UR) symptoms 
(OR: 3.02, CI: 2.36ï3.86). Patients who sought care outside home were significantly more likely to receive antibiotics if 
they had diarrhea or difficulty breathing, but significantly less likely if they had fever. The perception of a severe illness 
was a strong predictor of seeking care outside home (OR: 3.24, CI: 1.69ï6.22). For those seeking care, however, the 
likelihood of receiving antibiotics was independent of illness severity and highest for patients visiting public hospitals. 

Conclusions: Our results provide direct evidence about care seeking for acute illness and about community 
consumption of antibiotics in African countries. They underscore the degree to which antibiotics are misused by 
consumers, especially for UR symptoms. They highlight the need to educate prescribers, dispensers, and consumers 
since antibiotics are widely and inappropriately used in all settings. 

Funding source(s): The WHO Department of Essential Medicines in Geneva organized and funded data collection, with 
support from the Medicines Transparency Alliance. The WHO African Regional Office funded the study. 
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Medication Administration Management: Assessment of Critical Care Nurses' Baseline Knowledge 
and Strategies for Building Awareness 

Nahla Kandil, Maurice Hall, Ibrahim Labouta 

Andalusia Group, Al-Salama Hospital 

Problem Statement : Nursing school curricula and hospital continuing education programmes lack sufficient information 
on the knowledge needed for safe administration of medication by nurses. 

Objectives : To assess critical care nurses' baseline medication knowledge, practice and skills and their learning needs 
regarding medication administration. To determine the effectiveness of continuous in-service education as a strategy for 
building awareness. 

Design : The study consisted of descriptive and interventional parts. The descriptive part included a cross-sectional 
study employing both quantitative and qualitative methods of data collection, using survey questionnaire and 
observation respectively. The interventional part consisted of 7 in-service training modules with pre- and post-
intervention assessment using the same preliminary questionnaire. 

Setting : The study was conducted in the Critical Care Unit of Al-Salama Hospital, Alexandria; Egypt. 

Study Population : All critical care nurses were invited to participate in this study regardless their degree of education, 
age, grade or years of experience. Critical care nurses (n=47) participated in answering the pre-questionnaire, but only 
27 nurses continued and answered the post-intervention questionnaire. A high dropout was observed (n=20) due to 
staff leaving the hospital during the 4 months of preparing and conducting the module, or due to other commitments. 
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Intervention : The interventions phase consisted of 3 parts: development, conduction and evaluation of the continuous 
in-service training module. 

Outcome Measure : To compare the total and individual section scores of the questionnaire pre- and post-intervention. 

Results : Inadequate baseline total knowledge scores (54.3±11.7) of study nurses were obtained using the preliminary 
questionnaire. Nurses' grade (staff, registered, charge or head nurse) was the only factor with significant effect on 
baseline total knowledge score (P<0.05). Significant improvement of total knowledge scores post-intervention was 
found compared to pre-intervention using the same preliminary questionnaire (P<0.05). Increasing nurses' age and 
decreasing baseline total knowledge score were the only significant variables related to such improvement (P<0.05). 
Other variables, such as nurses' gender, years of total work experience and years of experience at Al-Salama Hospital 
were not found to influence performance. 

Conclusions : Critical care nurses have inadequate awareness of the pharmacological and pharmaceutical knowledge 
that is needed for safe administration of medication. Continuous in-service professional development programme 
resulted in significant improvement in total knowledge scores (P<0.05). The role of the clinical pharmacist in such 
educational activities is of paramount importance. There is a need for developing and implementing such programmes. 
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Prices of Medicines, Including High-Cost Cancer Medicines, in a Hospital Setting Compared to 
Outpatient Use 

Sabine Vogler1, Claudia Habl1, Christine Leopold1, Jan Mazag2, Nina Zimmermann1 
1Gesundheit Österreich GmbH (GÖG), Austria; 2Slovak Medicines Agency 

Problem statement: There is poor knowledge of pharmaceutical prices of medicines used in the hospital setting. The 
treatment in the inpatient sector, however, has consequences for choice of medicines in the outpatient sector. 

Objectives: To investigate the prices of medicines used in hospitals and to compare them to the outpatient sector 

Design: Price survey for a selected number of medicines (12 active ingredients), including four cancer medicines and 
one orphan medicine; original price collection in hospitals, accompanied by qualitative interviews with hospital 
pharmacists; access to official outpatient prices (countrywide) via the PPI (Pharma Price Information) service run by 
GÖG 

Setting and population: A total of 25 hospitals (all public hospitalsð24 general hospitals and 1 specialised hospital) in 
five European countries (Austria, the Netherlands, Norway, Portugal, and Slovakia) 

Intervention: The price survey and comparison was performed during the period from September 2009 to February 
2010, asking for prices as of end of September 2009. A price template was developed for the collection of the prices. In 
hospitals, both the official hospital price as well as the actual hospital price (i.e., taking discounts and rebates into 
consideration) were gathered. The pharmacy retail prices were defined as reference in the outpatient sector. 

Outcome measure(s): Availability of price data for the hospital setting and outpatient sector; cross-country comparison 
of actual hospital prices; differences between the average hospital list prices and actual hospital prices; comparisons 
between hospital prices (official and actual) and outpatient prices 

Results: For some of the selected products actual hospital prices were lower compared to the official hospital list prices 
and the outpatient prices. Discounts and rebates were observed to be granted, in some cases up to 100% (i.e., cost-
free medicines). For the four oncology medicines selected, however, in all cases the actual hospital prices were equal 
to the official hospital list prices, which corresponded to the outpatient prices. 

Conclusions: The price reduction granted to hospitals, which eventually leads to a lower price compared to the 
outpatient sector, depends on the therapeutic class. When only one on-patent product is available (such as for the 
cancer medicines of the survey), price reductions are less likely. Price reductions, including cost-free medicines, are 
granted for products that are of strategic relevance for manufacturers (i.e. medicines that are to be continued in the 
outpatient treatment, e.g., cardiovascular medicines). 

Funding source(s): European Commission, Executive Agency for Health and Consumers (EAHC); Austrian Federal 
Ministry of Health 
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Balancing Gender-Based Inequities to Improve Access and Uptake of TB Treatment 

Sadique Bhanbhro1, Rafiq Wassan2, Sayed Sada Shah3 
1Mehran Research & Development Society, Pakistan; 2University of Sindh Jamshoro Sindh Pakistan; 3Mehran 
Research & Development Society, Pakistan 

Problem statement: Pakistan ranks 8th on the list of 22 high-burden TB countries in the world, according to the WHO 
Global Tuberculosis Control 2009. In 2007, an estimated 297,108 people in Pakistan (primarily adults in their productive 
years) developed TB. The emergence of multidrug-resistant (MDR) TB and TB-HIV co-infection is a growing concern in 
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the country. Inequities in access to TB treatment are rampant, and place-of-residence and gender-based disparities are 
deteriorating day by day. A participatory and holistic approach required to address these disparities. 

Objectives: To identify and analyse inequities in access to TB treatment; to mobilise the community to address existing 
difference to access TB medicine; to improve access and uptake of TB treatment to rural women by raising awareness 
of TB and availability of TB treatment through participatory action research activities 

Design: A participatory action research (PAR) approach, which focuses on research whose purpose is to enable action, 
was employed. Action is achieved through a reflective cycle, whereby participants collect and analyse data, then 
determine what action should follow. Social mapping and an illness matrix were used along with key informant 
interviews. The participants were engaged in monthly participatory sessions for six months, in which role play, workload 
exercises, and flow diagrams were carried out. Information sheets and pamphlets were distributed. 

Setting: A rural union council (the smallest administrative unit of district government) of district Hyderabad Sindh 
Pakistan 

Study population: A purposive sample of 286 male (n=155) and female (n=131) community members between 18 and 
60 years of age were selected on the basis of a simple selection criteria: someone who has diagnosed TB and any one 
in his or her family with diagnosed or suspected TB. 

Outcome measure(s): Number of women who received treatment after PAR activities; number of new female TB 
patients completing treatment (before and after initiative); number of female patients with correct knowledge of 
treatment duration and importance of adherence; and whether TB was added as key topic in the council meetings and 
monthly meetings of partnership 

Results: We found an improvement in female patientsô diagnoses and treatment; for example, 65 out of 131 (49.6%) 
new female patients received TB treatment as compared to 46 out of 155 (29.7%) male patients. There was increased 
community awareness about TB diagnostic centre and seeking treatment process and centre locations; for example, 
after intervention, a random sample of 150 out of 286 (52.4%) male and female community members across the 
villages of targeted Union Council correctly identified treatment duration, location of diagnostic laboratory and treatment 
centre, and significance of adherence to treatment. At Union Council level, a multi-stakeholders committee of 
councillors under leadership of deputy mayor was established that will work on health issues mainly TB and hepatitis. 

Conclusions: For sustainable improvement in TB prevention and control, a system-based holistic approach is needed. 
Such an approach embeds the best practices and drives cultural change. The study suggested that the overall 
approach be integrated in existing system such as through the lady health workers, the population welfare workers, the 
lady health visitors, the local councillors, and community-based organisations. 

Funding source(s): Union Council Moosa Khatyan and Mehran Research and Development Society 
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Comparative Analysis of the Medicines Financing System of 11 Countries Included in the Pilot of 
the ñWHO Country Profilesò Project 

Pooya Parsi1, Enrico Cinnella2, Aukje Mantel-Teeuwisse1, Richard Laing2, Gilles Forte2 
1Utrecht University Collaborating Centre for Pharmacoepidemiology & Pharmaceutical Policy Analysis; 2World Health 
Organization, department of Essential Medicines and Pharmaceutical Policies 

Problem statement: Although considerable information may exist about national pharmaceutical systems and medicines 
financing, this information is often not accessible. 

Objective: To collect information on medicines financing in 11 countries and compare situations in different countries 

Design: This study was conducted through secondary analysis of national data submitted to WHO as part of the 
Pharmaceutical Country Profiles project. The data were analysed in relation to medicines coverage and exemptions, 
patient fees and copayments, pricing regulation for the private sector, prices, availability and affordability, medicine 
price components and affordability, and duties and taxes on pharmaceuticals. 

Setting: Comparisons of the country data were made directly between the countries on the basis of WB income level 
group and by WHO regions. If indicators matched, comparisons were also made between the WHO Level I 2007 survey 
and the 2010 Country Profile data. 

Study population: The countries included in the study were Argentina, Armenia, Austria, China, Kenya, Maldives, 
Nigeria, Pakistan, Sri Lanka, Sudan, and Suriname. 

Outcome measure(s) and results: The free coverage of HIV/AIDS medicines had increased in every region (3ï17% 
absolute increase) compared to the WHO Level I of 2007. Free medicines coverage for pregnant woman, however, 
decreased (17ï38%) since 2007, with the EURO region being the exception where it increased. Public health insurance 
coverage of medicines did not exist in low-income countries and the AFRO region. Dispensing fees were charged more 
frequently than consultation fees in the lower-middle and upper-middle income countries (15ï50%), whereas the 
frequency was equal for other income level countries. The AFRO countries surveyed did not have any legal pricing 
regulations, whereas 50% of the AMRO, EURO, and SEARO countries, and 100% of the EMRO and WPRO countries 
did have these regulations. Low-income countries did not have legal pricing regulations. If legal pricing regulations 
existed, this was at the manufacturer, wholesaler, and retailer level. Private sector prices were generally higher than the 
public sector prices [originator Median Price Ratio (MPR) difference: 7.2ï14.5; generic MPR difference: 0.3ï9.65]. The 
only exception was China, where the private sector provided cheaper generics than the public sector (MPR of 1.14 vs. 
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1.48). In Jordan only, the public patient prices for generics were lower than the International Reference Price (MPR: 
0.85); the private patient prices for generics, however, were the highest (MPR: 10.5) among the pilot countries. Nigeria 
was the only country where the procurement price of generics was higher than the IRP (3.29). There were no duties on 
pharmaceuticals in the low-income countries surveyed. 

Conclusion: It is possible to collect comparative information on medicine financing and pricing from secondary country 
data included in the country reports. 

Funding source(s): Information not provided 
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Policy Making Support by Sharing of Information and Experiences among the PPRI Network 

Sabine Vogler1, Claudia Habl1, Kees de Joncheere2, Christine Leopold1, Nina Zimmermann1 
1Gesundheit Österreich GmbH (GÖG), Austria; 2WHO Regional Office for Europe 

Problem statement: There has been growing need and interest in networking on pharmaceutical pricing and 
reimbursement (P+R) by policy makers. Representatives of European public authorities have asked for both systematic 
information collection as well as quick answers to ad-hoc queries. 

Objectives: To establish and maintain an active and sustainable network for sharing information, best practice, and 
expertise in pharmaceutical P+R policies; to develop and refine tools and mechanisms to survey, analyse, compare, 
and benchmark updated pharmaceutical P+R information 

Design: Networking initiative complemented by technical workðfrom 2005 to 2007 in the framework of an EU-funded 
project and from 2008 on as a member statesïdriven action 

Setting and study population: Network of 38, mostly European, countries; institutionsðnational competent authorities 
for pharmaceutical pricing and reimbursement, European and international institutions (i.e., WHO, European 
Commission services, OECD, World Bank) 

Interventions: In total 11 PPRI meetings, with presentations and discussions of policy experience in the host countries, 
interactive sessions for feedback on documents and needs assessment 

Outcome measure(s): Two evaluation surveys in the course of the EU project covering project-relevant indicators such 
as use of glossary, relevance of reporting template, and meeting information needs 

Results: Since its start in 2005, PPRI has produced a range of deliverables, which provide country-specific and cross-
country information and have served as basis for decision making on pharmaceutical policies. These include 23 
published country reports (PPRI Pharma Profiles), a comparative analysis of P+R information of 27 countries, glossary 
of key P+R terms, a list of P+R indicators, and around 40ï50 ad-hoc queries of pharmaceutical prices and policy 
experiences per year. The information in the profiles has helped countries in the redesign and implementation of 
national legislation and policy measures. The ad-hoc queries have supported countries in resolving specific P+R issues 
at national level. 

Conclusions: PPRI has proven to be a growing and active network as well as a sustainable action that has continued 
after the end of the EU project as a voluntary initiative borne by the network members. The initiative has met needs on 
information on other countries. Moreover PPRI, which is based on common understanding and trust among its 
members, offers a platform for open dialogue about the benefits and limitations of policy options as well as for 
information sharing of experiences in the practical implementation of measures. Network members have regularly 
expressed a need for the continuation of the initiative. Besides informal information sharing, further and more in-depth 
analyses are required. 

Funding source(s): Austrian Federal Ministry of Health; European Commission, Health and Consumer Directorate-
General 
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Assessing Local Manufacturing Capacity for Child-Specific Dosage Formulations: The Case of 
Ghana 

Edith Asaabah Annan1, Martha Gyansa- Lutterodt2, Kwesi Poku Boateng3, Brian Adu Asare2, Augustina 
Koduah2 
1World Health Organization, Ghana; 2Ministry of Health; 3Indepedent Consultant 

Problem statement: Reducing child mortality is a global priority expressed in the Millennium Development Goals. 
Interventions to achieve these goalsinclude the availability of essential medicines for children. In Ghana, infant and 
under-five mortality rates are estimated at 50 and 80, respectively. Most of these deaths are caused by childhood 
diseases such as malaria, pneumonia, ï diarrhea and neonatal sepsis, which could be averted by the use of safe 
paediatric formulations of medicines. An assessment was, therefore, undertaken under the Better Medicines for 
Childrenôs Project to determine the technical capacity of some local pharmaceutical manufacturers to produce a 
selected list of paediatric dosage formulations. 
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Objectives: To conduct a situation analysis of the domestic production of medicines made specifically for children 

Design: Cross-sectional study using qualitative methods. 

Setting: The study was conducted at the national level and was based on local manufacturersô institutions, which were 
all privately owned. 

Study population: The study identified a convenient sample of 22 out of 34 local manufacturers across the country from 
a database of the Pharmaceutical Manufacturers Association of Ghana. Informed consent was sought from the local 
manufacturers to be part of the study. 

Intervention(s): Data were collected through visits to the selected pharmaceutical manufacturers for key informant 
interviews. A standardized questionnaire was used to collect background information on the manufacturer, 
manufacturing and starting materials, and the potential for the manufacturer to produce additional paediatric dosage 
forms as per a list of target medicines to be used for children. 

Outcome measure(s): A mapping of domestic manufacturers in Ghana producing a target list of 26 paediatric medicines 

Results: The local manufacturer in Ghana was found to have the capacity to produce medicines containing 20 out of the 
26 active pharmaceutical ingredients on the list of dosage forms targeted. It was found that only 27% of the target 
medicines are produced locally in the required dosage form and strength. 

Conclusions: Local manufacturing facilities in Ghana have the capacity to produce medicines in most of the therapeutic 
categories of the target paediatric medicines. If the potential to produce a majority of the target medicines locally is to 
be realized, then constraints with regards to equipment, regulatory and international cGMP, low investment in research 
and development, limited capacity to produce some paediatric dosage forms, and procurement of raw materials from 
reliable sources need to be addressed. 

Funding source(s): Bill and Melinda Gates Foundation 
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Management Information System in Promoting Rational Drug Use in Iran 

Fatemeh Soleymani1,2, Ahmad Fayaz-Bakhsh1 
1Tehran University of Medical Sciences, Iran, Islamic Republic of; 2Ministry of Health,Iran, Islamic Republic of 

Problem statement: Rational drug use cannot be identified without a method of measurement and a reference standard. 
These same tools are even more necessary to measure the impact of an intervention; to make comparisons among 
physicians, districts, or regions; and for supervision purposes. Over the past few years, the International Network for 
Rational Use of Drug (INRUD) and the WHO Action Program on Essential Drugs have closely collaborated in 
developing countries to test a set of 5 prescribing indicators to measure some key aspects of prescribing. Collecting the 
prescriptions data and analyzing them is one way for measuring the above indicators. In Iran, NCRUD (National 
Committee of Rational Use of Drug) and local committees affiliated to 42 universities of medical sciences were 
established by Food and Drug Administration of Ministry of Health (MOH) in 1996 throughout the country to implement 
and promote rational drug use in Iran. 

Objective: To collect data on prescribing patterns in Iran and to analyze the data for evidence of irrational use of drugs 

Method: To look at the of physiciansô prescription patterns, the subcommittee of Computer and Data Analysis of 
NCRUD was formed to initiate and develop a data warehouse and application software. The intended outcome of such 
efforts was to gather and analyze prescription data for measuring RUD indicators and strategies to promote rational 
drug use. After development, the data warehouse, called ñNoskhehpardaz (RX Analyzer),ò was tested for its validity and 
reliability in a pilot study in Mashhad University of Medical Sciences in1996. Currently, the software is in use by 
universities of medical sciences and health services all over the country 

Result: More than 200 million prescriptions, equaling about to 70% of all prescriptions in the country and indicating a 
good spread in all parts of the country, were collected nationally and analyzed by RX Analyzer software. 

Conclusion: NCRUD has 14 years experience in collecting and data analyzing of physicians prescriptions at both 
national and local levels. In the early years, it was important to inform policy makers about the nationôs drug use 
patterns and to indicate and highlight the gravity of problems in key areas. In the next step, different types of 
interventions were implemented to improve rationality in drug use. More recently it has been necessary to look at the 
impact of those interventions on the formation of emerging patterns in drug use. Availability of information on 
prescriptions seems to have facilitated audit and feedback. It is therefore recommended that decision makers continue 
to place a greater value on the database in evaluating the impact of interventions. 

Funding source(s): This study is the outcome of an in-house nonïfinancially supported study. 
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Can the Application of the International Health Regulations to Antimicrobial Resistance Events 
Help to Preserve Antimicrobials? 

Thomas Haustein, Didier Wernli, John Conly, Stephan Harbarth 
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Geneva University Hospitals, Switzerland 

Problem statement: The public health threat of antimicrobial resistance (AMR) needs to be addressed urgently. In the 
last decade, challenging multi-resistant bacteria have expanded in the absence of any tangible new antimicrobial drug 
development or global containment action. Surveillance of AMR pathogens is patchy and limited by financial and 
technical constraints in large parts of the world. Without a global early warning system, the emergence and spread of 
AMR often remains unnoticed until a given strain has become endemic. 

Objective: The International Health Regulations (IHR), a legally binding agreement between 194 States Parties, whose 
aim is ñto prevent, protect against, control and provide a public health response the international spread of disease...,ò 
deserve critical examination with regard to their applicability to AMR. 

Methods: Using the example of carbapenem-resistant Enterobacteriaceae (CRE) as point of departure, we analyze and 
discuss the potential role of the IHR with respect to AMR. To do so, we assess whether selected CRE events fulfill the 
four criteria: (1) Is the public health impact of the event serious? (2) Is the event unusual or unexpected? (3) Is there 
any significant risk of international spread? (4) Is there any significant risk of international travel or trade restrictions? of 
Annex 2 of the IHR. 

Results: We argue that many events marking the emergence and international spread of KPC and NDM-1-producing 
CRE can be considered to fulfill most Annex 2 criteria and WHO should, therefore, be notified. This argument can easily 
be extrapolated to other types of AMR (and has, in fact, been made for XDR-TB). ñNew or emerging antibiotic 
resistanceò is one of the examples listed in Annex 2 for application of the first criterion. Still, due to ambiguities in Annex 
2 and limited specific WHO guidance, some may counter that CRE (and other AMR) events are irrelevant to the IHR. 
The final obstacles are a lack of expertise and capacities within WHO. Although WHO vertical programs have 
successfully focused on drug resistance in selected areas, including malaria and tuberculosis, WHO arguably does not 
have the means to comply with its IHR mandate of offering assistance to States Parties affected by the spread of multi-
resistant bacteria. 

Conclusions: The global threat posed by the spread of AMR cannot be addressed by individual countries alone, but 
requires a coordinated international response. Recognizing the applicability of the IHR to AMR will serve as a wake-up 
call and obligate WHO and States Parties to strengthen surveillance and response, which could in turn contribute to 
containing the spread of AMR and preserving the efficacy of antimicrobials. Although States Parties and WHO share a 
collective responsibility in the process, WHO must clearly delineate its position with regard to AMR and the intended 
role of the IHR in this context. 

Funding source(s): None 
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Medicine Use from Birth to Two Years of Age: The 2004 Pelotas (Brazil) Birth Cohort Study 

Edilson Almeida Oliveira1, Marlos Rodrigues Domingues2, Iná S Santos2, Aluísio J D Barros2, Andréa Dâmaso 
Bertoldi2 
1Universidade do Vale do Rio dos Sinos; 2Universidade Federal de Pelotas, Brazil 

Problem statement: According to data from the World Health Organization (WHO), over 50% of medicines are 
improperly prescribed or sold, approximately one-third of the population do not have access to essential medicines, and 
50% of patients do not take their medicines correctly. International studies indicate that medicine use is high during 
childhood, especially among children younger than age two years. WHO restricts the use and indication of a number of 
medicines widely in use by Brazilian children. 

Objective: To describe medicine use by children at 3, 12 and 24 months of age 

Methods: We used a prospective birth cohort study in southern Brazil using cross-sectional data collected at the mean 
ages of 3 months (N=3,985), 12 months (N=3,907), and 24 months (N=3,868). The outcome variable was medicine use 
in the 15 days prior to the interview, irrespective of reason, indication, or therapeutic group. In all visits, we asked 
mothers whether the child had received any medicines in the last 15 days. We then asked for the names of the 
medicines used and for the packages and prescriptions if available. Information on independent variables (e.g., who 
indicated the medicine, how it was obtained, periodicity of use, and therapeutic group) were collected using a 
standardized questionnaire administered during a home interview with the childôs parents. 

Results: Prevalence of medicine use at 3, 12, and 24 months were 65.0% (95% CI: 63.5; 66.5), 64.4% (95% CI: 62.9; 
65.9), and 54.7% (95% CI: 53.1; 56.2), respectively. As age increased, there was a reduction in the total number of 
medicines used and an increase in self-medication, which reached 34% at 24 months. Furthermore, frequency of 
sporadic medicine use increased, whereas that of continuous use decreased. Medicines were purchased mainly using 
private resources, with roughly 10% of drugs being purchased through the Brazilian National Health Care System. The 
profile of medicine types used also changed with age. The type of medicine most frequently used were dermatological 
products (36%) at 3 months; respiratory system drugs (24%) at 12 months; and analgesics (26%) at 24 months of age. 
Compared to use at 3 months, medicine use at 24 months was characterized by decreased use of digestive tract and 
metabolism drugs, drugs for the sensory organs, cardiovascular system drugs, and dermatological products, and an 
increase in systemic anti-infectious drugs, medicine for the skeletomuscular and respiratory systems, analgesics, 
insecticides, and repellents. 

Conclusions: The high prevalence of medicine use among children indicates a need for promoting rational use (i.e., use 
that takes into account cost-benefit relationships) in this age group. Knowledge of the profile of medicine use in a 
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population-based study of longitudinal design may contribute to the establishment of public policies in this area, aimed 
at ensuring access to necessary medicines and reducing inappropriate usage. 

Funding source(s): World Health Organization, the National Council for Scientific and Technologic Development, the 
Fundação Nacional de Saúde, and the Pastoral da Criança. 
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Factors Associated to Medicine Use Among Children from the 2004 Pelotas Birth Cohort (Brazil) 

Edilson Almeida Oliveira1, Marlos Rodrigues Domingues2, Alicia Matijasevich Manitto2, Iná S Santos2, Aluísio J 
D Barros2, Andréa Dâmaso Bertoldi2 
1Universidade do Vale do Rio dos Sinos; 2Universidade Federal de Pelotas, Brazil 

Problem statement: Medicine use is reaching high levels in both developed and developing countries. In Brazil, 
although the population has problems in accessing medicines, use is high in all age brackets. Various factors contribute 
to this situation, including difficulty in access to health services, lack of adequate pharmacovigilance, unrestricted sale 
of medicines in pharmacies and drugstores, and current societyôs steadfast belief in the power of medicines. Since 
adolescence is a phase of new sensations and experiences, it is considered a risk period for the use of substances, 
including medicines, and the possible harm related to such use. In Brazil, epidemiological surveys on the use of licit and 
illicit psychoactive substances have identified medicines (e.g., anabolic steroids and amphetamines), next to alcohol 
and tobacco, as one of the most frequent substance abuse groups in adolescents. 

Objectives: To investigate medicine use and associated factors in adolescents; to identify the main pharmacological 
groups used; to study the reasons for the use of medicines; and to evaluate the source of prescription 

Methods: We used a prospective study including 4,452 adolescents born in Pelotas, Brazil in 1993, representing 87.5% 
of the original cohort. We selected variables from the perinatal study and interviews with mothers and adolescents that 
could be considered possible individual determinants of medicine use. We also described the most widely used 
pharmacological groups, reasons for use, and origin of the prescription. Statistical significance was evaluated using the 
chi-square tests for heterogeneity or linear trend in the unadjusted analysis and using Poisson regression in the 
adjusted analysis. 

Results: The overall prevalence of medicine use by the adolescents was 30.9%; out of these, 64.7% were prescribed 
by a physician. The most frequently used pharmacological groups were medicines for the nervous system (35.9%), 
respiratory system (25.7%), and systemic antibiotics (10.3%). Medicine use was directly associated with socioeconomic 
status, maternal schooling, and maternal health problems during pregnancy or soon after delivery, resulting in the need 
of intensive health care. Adolescents who were thin or fat were more likely to use medicines in comparison to those 
with normal body mass index. A direct association was observed between maternal use of hypnotic drugs and 
sedatives and adolescent medicine use. 

Conclusions: Drugs acting on the nervous system were the most widely used group, and analgesics were the most 
frequent among these. In the current study, about one-third of analgesics had been prescribed by a physician, and 
although analgesics are relatively safe medicines in this age bracket, chronic use and abuse should be avoided. The 
results reinforce the familyôs important role, particularly the motherôs, on medicine use among adolescents. Although the 
prevalence of medicine use in adolescence is lower than in other age groups, it is during this life phase that use begins 
to increase until adulthood, thus highlighting the extreme importance of educational measures to raise awareness on 
the risks of improper use such as self-medication and use of medicines for non-therapeutic purposes. 

Funding source(s): The cohort study is supported by the Wellcome Trust. The initial phases of the cohort were funded 
by the European Union and the Brazilian National Program for Centers of Excellence, National Research Council, and 
the Ministry of Health. 
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Medicine Utilization in Adolescents Aged 11 from the Pelotas (Brazil) 1993 Birth Cohort Study 

Andréa Dâmaso Bertoldi1, Noemia U L Tavares2, Pedro C Hallal1, Cora Luiza Araújo1, Ana M B Menezes1 
1Universidade Federal de Pelotas, Brazil; 2Universidade da Região da Campanha, Brazil 

Problem statement: Medicine use is reaching high levels in both developed and developing countries. In Brazil, 
although the population has problems in accessing medicines, use is high in all age brackets. Various factors contribute 
to this situation, including difficulty in access to health services, lack of adequate pharmacovigilance, unrestr icted sale 
of medicines in pharmacies and drugstores, and current societyôs steadfast belief in the power of medicines. Since 
adolescence is a phase of new sensations and experiences, it is considered a risk period for the use of substances, 
including medicines, and the possible harm related to such use. In Brazil, epidemiological surveys on the use of licit and 
illicit psychoactive substances have identified medicines (e.g., anabolic steroids and amphetamines), next to alcohol 
and tobacco, as one of the most frequent substance abuse groups in adolescents. 

Objectives: To investigate medicine use and associated factors in adolescents; to identify the main pharmacological 
groups used; to study the reasons for the use of medicines; and to evaluate the source of prescription 






































































































































































































































































































































































































































































































































































































