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“IF I HAVE SEEN FURTHER,  
IT IS BY STANDING ON THE SHOULDERS OF GIANTS”

Sir Isaac Newton (1676)
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INTRODUCTION
Over the last sixty years (post-colonial era), access to medicines in Ghana has gone through 
a series of transitions. Just after independence, Ghanaians enjoyed a free health care 
system totally sponsored by the state. This was followed in the early seventies by a user 
fee system where a “token fee” was paid for limited services including drugs [1]. However, 
the most memorable period was in 1985 when, with the influence of the World Bank and 
the International Monetary Fund under the economic recovery program, a legislative 
instrument (LI) was enacted. Popularly referred to in Ghana as the LI 1313, it led to 
the introduction of “fee for service” [2] with a target of full cost recovery for health service 
in all public sector health institutions. In 1990 when the concept of “Cash and carry” under 
LI 1313 was fully enforced, this led to a sharp drop of about 25% in clinic attendance [2] 
in addition to perennial shortage of medicines in most government hospitals. The status-
quo remained until in 2003 Ghana established a National Health Insurance Scheme (NHIS) 
under the umbrella of universal health coverage (UHC) [3] to improve access to health care. 
Under the NHIS all registered members with active registration received drugs covered by 
the Scheme for free. The NHIS does not allow any form of co-payment. This has increased 
access to and utilization of medicines by removing cost barriers, albeit a few existing 
challenges [3]. Ghana also has in place a National Drugs Policy (GNDP) with an aim to 
ensure access and equity to medicines [4]. The GNDP publishes and periodically updates 
the Essential Medicines List (EML) and the Standard Treatment Guidelines (STG). These are 
the main documents adopted and used by all health facilities in the country. Ghana was 
also among the seven countries chosen by the Medicines Transparency Alliance (MeTA), 
an initiative for access to medicines, transparency and good medicine governance [5]. 
Furthermore, Ghana has one of the most well established drug regulatory authorities in 
Africa, the Food and Drugs Authority (FDA) Ghana. The road looks good for Ghana to take 
a leading role in sub-Saharan Africa in the fight to ensure access to medicines. However, 
a few rough edges still linger on preventing a seamless operation in medicines access. As 
part of this, pharmaceutical policy analysis needs to be strengthened. 

Among the eight Millennium Development Goals (MDG) which have now been 
succeeded by the Sustainable Development Goals (SDG), goals 4, 5 and 6 were clearly health 
related. Unfortunately, Ghana did not meet any of these three by the end of 2015. Although 
substantial progress was achieved in the case of MDG 6 (by stopping the rise in prevalence 
and on track to reverse the spread of HIV [6]), slow progress was made concerning MDGs 
4 (under-five mortality rate of 60 deaths per 1000 was recorded instead of 40 deaths per 
1000) and 5 (maternal mortality ratio of 385 deaths per 100,000 compared to the required 
mark of 190 deaths per 100,000) [6]. Limited access to medicines obviously played a role in 
these setbacks [7]. Ghana continues to experience shortages of antiretroviral drugs [8].There 
have been times when stocks of individual drugs of a particular combination of the highly 
active antiretroviral therapy (HAART) have run so low that treatment centres had to ration 
the dispensing of HAART [9,10]. On limited occasions (at our adherence counselling unit) 
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treatment regimen of some patients have been replaced briefly because one or more of 
the original HAART combination was out of stock. Such instances may lead to more frequent 
visits to treatment centres and may result in increased indirect medical costs in the form of 
transportation to patients. 

IMPORTANCE OF PHARMACEUTICAL POLICY ANALYSIS
Pharmaceutical policy analysis (PPA) is that key ingredient that underpins any successful 
program on access and rational use of medicines. PPA serves as a benchmark tracking 
the activity of drug use in every society by way of evidence based continuous monitoring 
and periodic evaluation. From the WHO’s “equitable access to essential medicines”  
framework [11], access to medicines is based on the following pillars:

• Rational selection

• Sustainable financing

• Affordable pricing and

• Reliable health and supply systems

Morrow [12] talked about the significant role played by pharmacists in medicine 
management, but yet did little when it came to medicines policy development. Pharmacists 
were charged to take leading roles in the development of medicines policy and to especially 
focus on patient utilization of medicines as well as on the decisions they make on patient 
treatment [12].

According to the WHO [6], “In most developed countries, research on medicines use is 
routine in health care facilities and numerous studies have demonstrated its effectiveness. 
However, most developing countries do not have data on this at the national level”. These 
weaknesses, in addition to the lack of political will to invest in health research and a weaker 
human resource research capacity compared to developed countries [13] is a major 
stumbling block that needs to be circumvented to pave the way for cutting-edge research in 
sub-Saharan Africa in general and Ghana in particular.

Waning [14] noted in relation to pharmaceutical policies and access to medicines 
in developing countries that, “the research to date has focused largely on the effects of 
national pharmaceutical policies. The majority of those studies, however, have been small in 
scale and utilized simplistic pre and post measurement methodologies evaluating a single 
intervention through a few outcome measures; they do not reflect the reality of complex 
health system and policy environments”. Studying access to medicines from the perspective 
of health systems, Bigdeli et al [15] after considering the existing main evidence [11, 16, 
17], argued that the WHO framework on access to medicines could be more complex. Their 
framework has five main levels of health systems with each level having a series of different 
access to medicines (ATM) constraints. The five levels of health systems are:

1. Individuals, households and communities

2. Health service delivery

3. Health sector level

4. Public policies cutting across sectors, and

5. International and regional level

Level I involves perceived quality and health workers attitude. It also includes affordability 
of medicines and services. It embraces relationships between patients, households and 
communities and services providers at the point when the former is seeking health 
from facilities of the latter. Socio-cultural issues like stigma are also captured. Level II 
includes irregular availability and exorbitant medicine prices. Irrational prescribing and 
dispensing, medicines quality (including substandard, spurious, falsely labelled, falsified, 
and counterfeit medicines) also fall here as well as pharmaceutical services provided to 
mothers, newborns and children. The greatest opportunity of the hospital pharmacist 
in Ghana is the close interaction with patients, which enables them to enhance access to 
medicines at levels I and II. Level III works around registration of pharmaceuticals, selection, 
procurement, distribution, licensing of pharmaceutical establishment, inspection, control 
of promotion and control of clinical trials. Levels IV and V predominantly involve the health 
systems surrounding pharmaceutical. These include problems with public accountability, 
government bottlenecks, and the interface between public health and economic, trade and 
industry objectives.

The attitude of Ghanaian pharmacists, apart from those in academia, is just as described 
by Morrow [12]. Hospital pharmacists in Ghana stand a great chance if they collaborate 
with their counterparts in academia to leverage their competencies. This may serve as 
the watershed moment that may positively change the game plan for pharmaceutical policy 
analysis research. 

Pharmaceutical policy is a dynamic discipline where policy makers may adopt and 
adapt interventions made in other countries or regions [18, 19]. It has been argued that 
the knowledge base of pharmaceutical policy analysis needs to be broad and the approaches 
are more varied than randomized controlled trials alone can provide [20]. The topic has 
been addressed from different angles by different researchers. For example, pharmaceutical 
policy and access to medicines was investigated using a market context of pharmaceutical 
supply, demand, and supply-demand intervals in low and medium-income countries (LMIC) 
[14]; Cameron [21] used information on medicine prices and availability to study the topic in 
LMIC; and the drivers and implications of private sector behaviour and how this influences 
pharmaceutical policy and access to medicines has also been explored [22]. While all these 
researchers looked at the role that systems play in shaping pharmaceutical policy and access 
to medicines, this thesis examines the situation from the role of the hospital pharmacist. 
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OBJECTIVES, THEMES AND SETTING OF THE THESIS
Objectives of the thesis
Hospital based pharmacy research by pharmacists in LMIC in general and in sub-Saharan 
Africa (SSA) in particular is quite scarce compared to the developed world [24]. However, 
hospital pharmacists in Ghana as well as in other SSA may play a significant role in ensuring 
and improving access to medicines. The present thesis aims to study different aspects of 
this role including access to paediatric formulations, provision of adequate information and 
services, adherence counselling and safety surveillance.

Research activity involving hospital pharmacists in Ghana is very low. The few that 
exists involve mostly descriptive studies. This is mostly due to non-availability of data and 
inadequate research skills among hospital pharmacists in Ghana. On the contrary, it has 
been observed that there is data available in developing countries but it is not being used 
[14], and there is the need for researchers, particularly those in academia, to take advantage 
and come out with innovative methods for research. In this thesis, various types of data 
will be used for research. Both qualitative and quantitative study designs will be involved. 
Quantitative methods include cross-sectional studies, case-control studies using data 
extracted from clinical and pharmacy records, cohort studies using data from electronic 
database, and descriptive studies. 

Themes of the thesis
This thesis will concentrate on three themes which are all related to access to medicines in 
which hospital pharmacists in Ghana play a pivotal role. The three themes are:

1. Improving access to medicines: provision of information and services  
 and suitable medicines.

2. The role of adherence in achieving optimal treatment outcomes in HIV treatment

3. Improving outcomes following immunization

Service delivery is one of the major pillars in the access to medicines cocktail, and 
provision of health information is an appendage of the former [15]. Improving access to 
services involves knowledge of what providers offer and education on how to best utilize 
practitioner-provided services [23]. Patients who were given the medicines information 
leaflet were found to be more knowledgeable, more satisfied and had better understanding 
of drug side effects compared to those without the information leaflet [24, 25]. Patients 
should be given all the necessary information on the medicines to enable informed decision 
making. Patient satisfaction has been reported to be associated with appointment keeping 
and improved medication use [26]. Sensitizing patients to improve medicine uptake would 
demand an intervention by the pharmacist to explain to patients what the benefits and risks 
of their medicines would be. For patients to accept and comply with such information, their 
perception of the pharmacist would most probably be an important factor.

Cameron [27] compared the availability of medicines used for chronic and acute diseases 
in LMIC and concluded that of the two types of medicines, the former were less available. 
Where medicines are less available, alternative formulations may be used to improve access. 
The use of specially formulated medicine is not limited to low and medium income countries 
like Ghana. In the United Kingdom these products are popularly called “specials” or “special 
order product” [28]. Most specials are unlicensed formulations of a licensed medicine [28]. 

Access to medicines involves improved availability of medicines to individuals, 
households and communities [15]. Improving medicine supply without considering 
adherence may result in low treatment outcomes. For sub-Saharan African countries, 
the case of HIV/AIDS still lingers. In the last 25 years, the one single disease that has plunged 
the whole of sub-Saharan Africa into an economic, social, and health abyss is Acquired 
Immunity Deficiency Syndrome (AIDS), caused by the Human Immune Virus (HIV). As of 
1996, “every day over 6,500 adults were newly infected in Africa; 800 in Southeast Asia; 
and 270 in the industrialized world” [29]. Dubbed as the “Copernican revolution for AIDS” 
[29], the news of highly active antiretroviral therapy (HAART) at the 11th International AIDS 
Conference in 1996 was the watershed moment in the history of HIV/AIDS and a big relief for 
AIDS patients and advocates. In Ghana the spread of HIV has been halted [6] but the country 
is just about getting things right with reversing the spread of the disease and so narrowly 
missed the target for attaining MDG 6 [6].

This discovery notwithstanding, HAART does not kill the virus and patients have to be on 
treatment for the rest of their lives. With the most important hurdle cleared, the remaining 
challenges including adherence to lifelong therapy, has since been staring at the face of 
society. As of the end of 2010, 6.6 million people in LMIC were on ART [30]. Every teaching 
and regional hospital in Ghana has an HIV/AIDS clinic that provides antiretroviral therapy 
(ART). Monitoring of adherence is among the early warning indicators (EWI) [30] of the WHO 
with regards to ARTs, and this is sacrosanct at all ART centers in Ghana. Analysis from IMS 
Institute for Healthcare Informatics [31] shows that non-adherence to medicines is the single 
most influential factor to the worlds avoidable cost, contributing 57% of the total. It explains 
that a total of 4.6% (amounting to $269 billion) of global health expenditure can be saved 
if optimal adherence to medicines are maintained. According to the WHO framework [11], 
common examples of irrational (rational) use of medicines include prescribing too many 
medicines for the same patient (polypharmacy) and lack of adherence to prescribed medicine. 
Polypharmacy is reported to be associated with a reduced level of adherence [32-37]. Hence 
there is a positive correlation between rational use of medicines and adherence. Antiretroviral 
adherence will be considered in this thesis because of the improved availability, equity and 
distribution compared to other treatments. 

Improved health outcomes is an important yardstick for measuring service delivery. 
The past 50 years saw interventions with efficacious vaccines that led to the control or 
eradication of some deadly diseases. However, the names Wakefield and Montgomery [43, 44], 
are very ubiquitous among public health practitioners, vaccinologists and vaccine regulatory 
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agencies because of their publication linking the measles, mumps and rubella (MMR) vaccine 
to pervasive developmental disorder (autism) and inflammatory bowel disease suggesting 
a causal relationship [43-45]. On the 31st August, 1998, the Food and Drugs Administration 
(FDA) of the USA registered Rotashield for the immunization of infants against rotavirus, 
only to be voluntarily withdrawn on the 15th October, 1999 by Wyeth-Lederle Vaccines, 
the Marketing Authorization Holder, because of an association with intussusception [46]. 
What society learnt from the aftermath of these debates was that monitoring of adverse 
events following immunization and disseminating information, whether in infants, children, 
adolescents or adults, is among the most useful parameters required for immunization 
programs to succeed. Although vaccines have played a remarkable role in societies by 
drastically reducing morbidity and mortality, their use is associated with undesirable 
iatrogenic diseases which need to be identified early and minimized [47]. Spontaneous 
reporting of adverse events is still one of the cornerstones of pharmacovigilance of vaccines 
and (hospital) pharmacists play an important role in this reporting system [48].

Setting 
Most of the studies in this thesis will be conducted at the Korle-Bu Teaching Hospital (KBTH), 
the premier teaching hospital in Ghana. Established in 1923, the KBTH is now a 2000 bed 
referral hospital located in Accra, the capital of Ghana. In 1963, the KBTH assumed the status 
of teaching hospital as a result of the establishment of the University of Ghana Medical 
School for the training of medical doctors. The KBTH legally operates as a semi-autonomous 
organisation by virtue of the promulgation of Act 525 of 1996 of the Republic of Ghana [49]. 
Today, training of medical personnel has enlarged to the status of College of Health Sciences 
and students undertake their training and research in the Korle-Bu Teaching Hospital. There 
is a referral HIV/AIDS clinic under the department of Medicine. This comprises of an adult 
clinic, an adolescents clinic for children between 12 years and 19 years, and a children’s clinic 
for those below 12 years. There is an HIV/AIDS adherence and drug dispensing clinic that is 
under the supervision of pharmacists. In 2014 alone, the total out-patient attendance was 
369,798 with 62.2% (n=230,193) being female. On average, 9320 new patients reported 
every month to the hospital in 2014 [50]. The percentage bed occupancy in the same year 
was 62.5%. To stimulate research activities in the hospital that will inform policy and enhance 
practice, the KBTH setup a Protocol and Ethical Review Committee in September 2015 [51].

OUTLINE OF THE THESIS
An effective patient centered research by pharmacists, which is the scope of Chapter 2, 
will be accentuated by a continuous relationship between the patient and the pharmacist 
[52]. Chapter 2.1 focuses on the patient (medication) information leaflet (PIL) and assesses 
the effect of advice given by pharmacists to patients to read the PIL in a cross-sectional 
study. Chapter 2.2 is a cross-sectional study involving exit interviews of patients at an 
out-patient pharmacy to identify patient perception of the role of the pharmacist among 

other members of the health care team. Using a prospective cross-sectional method,  
chapter 2.3 studies insufficient access to oral paediatric medicines that are not readily 
available on the Ghanaian market and are therefore prepared extemporaneously. 

Chapter 3 describes the role of adherence in achieving optimal treatment outcomes in 
HIV/AIDS management. Chapter 3.1 is a historical cohort study that examines highly active 
antiretroviral therapy (HAART) utilization over a 5-year period (2008-2012). This involves 
the use of a database to find out the trends in antiretroviral drug use and their possible 
causes during the study period. Chapter 3.2 focuses on the association between adherence 
and treatment change. This was a matched case-control study nested in a cohort. Data for 
this study includes chart reviews of patient clinical records as well as pharmacy records. As 
a follow up on this paper, chapter 3.3 identifies the risk factors of non-adherence to ART 
among patients on first-line treatment. Chapter 3.4 looks at barriers to and facilitators of 
adherence to ART among adolescents aged between 12 to 19 years. This is achieved using 
semi-structured interviews in a qualitative study. 

Chapter 4 contains two studies that look at monitoring of adverse events following 
immunization (AEFI). Chapter 4.1 is a prospective active surveillance study of the H1N1 
vaccination programme in Ghana. The study reports on AEFIs recorded after immunization 
of health care workers at the KBTH in Ghana. In chapter 4.2 vaccine reports in 
the national regulatory database in Ghana collected in real time using active surveillance 
are used to detect signals using the proportional reporting rates approach for six commonly  
used vaccines. 

Finally the results of this thesis are put in perspective in chapter 5. The main findings of 
the thesis are discussed looking at the bigger picture from the position of a typical resource 
limited country like Ghana. In addition, challenges in medicines access including capacity 
building and education, types of research methods and the possible study limitations, and 
the absence of big data in this and other similar settings are considered.  
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ABSTRACT
Background
Medicines, especially those that are packaged for the patient, are by law required to include 
a set of information. This informs the patient or client on his/her medication. Our aim was 
to investigate the factors that are associated with reading the medicine/patient information 
leaflet among patients who are advised to read the leaflet compared to those who are not, 
and to find out whether there are any significant differences between these two groups.

Method
A total of 531 adult patients from the main teaching hospital in Accra, Ghana, were asked to 
fill in a questionnaire. Information was gathered with emphasis on those whose medication 
came with a leaflet. The effect of advice to read the leaflet and other associations between 
covariates were examined.

Results
Of the 531 patients, 421 (79.3%) had received a leaflet before and of these 93.8% had 
received some verbal information from the health worker (doctor/pharmacist/ nurse). Only 
139/421 (33.0%) said they were ever told to read the leaflet by their health worker. Those 
who recalled being advised to read the leaflet were about six times (odds ratio = 5.77; 95% 
confidence interval (CI) 2.76–12.04; P < 0.001) as likely to report having read the leaflet than 
those who did not, and they were also more likely (59% compared with 36%; c2 = 12.21; P < 
0.001) to discuss with the health worker the problems they had while using the medication. 
Age group was a weak effect modifier (P = 0.04).

Conclusion
Educational status was the most important risk factor among those measured. Other risk 
factors were employment and marital status. Public awareness should be stepped up to 
encourage reading of the leaflet by patients.

INTRODUCTION
Medicines, especially those that are packaged for the patient, are by law required to come 
with information as represented in the Summary of Product Characteristics [1]. This should 
include the name of the drug, its form, how and when it should be administered and 
the frequency of administration. It should also include its side-effect profile, contraindications 
and its storage, to mention but a few items. This serves as first-hand information to, in 
particular, the patient who is using the medication. In Ghana, the Food and Drugs Law 1992, 
000000000000000.P.N.D.C.L. 305B, section 18, as amended by Act 523, 1996 [2] provides 
guidance for registration of allopathic drugs in the country. This guidance specifies that 
the packages for all products submitted for registration shall include package leaflets, or 
patient information leaflets. This is the main source of information readily available to users 
of these drugs, apart from information on medicine (drug) packages. It is required that such 
information shall be in English [2], the lingua franca in Ghana.

Studies have supported the fact that written information on medicines can help patients 
understand and comply with their doctors’ advice [3, 4], and patients who receive a leaflet 
are more likely to know the name of their medication [3, 4]. In a systematic review there 
was consistent evidence that the way in which risk descriptor information is portrayed 
in a leaflet influences side-effect knowledge [5] among users. However, the benefits 
of a leaflet are underpinned primarily by the extent to which it is read [5], and secondly 
the degree of understandability among patients who read it [6]. Comparing the effect of 
written information on medicines to oral information, it was observed that a combination 
of the two is more helpful [7]. In a randomized controlled trial to investigate the impact of 
providing a simple leaflet on reduction of re-consultation rates among adult patients initially 
treated with antibiotics, it was found that 16% of those with leaflets compared to 23% of 
those without leaflets returned for re-consultation (P = 0.02) [8]. Although the average 
Ghanaian can read and write, reading the leaflet may be quite challenging and therefore an 
encouragement to read it might possibly help. This study investigated the factors that are 
associated with reading the medicine/patient information leaflet among patients who were 
to read compared to those who were not, and tried to find out any significant differences 
between these two groups.

METHODS
Study group
The study was conducted in the main teaching (referral) hospital in Accra, the capital of 
Ghana. All patients aged 18 years and above were eligible to participate. Parents or guardians 
of patients aged less than 18 years were not interviewed. Patients were interviewed after 
agreeing by informed oral consent.
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Sample-size calculation
A sample size of 324 was arrived at based on the formula [9],

n = 15.4 x P (1− P) W2

where n is the sample size, P is the best guess of the expected percentage/proportion 
who read the leaflet and W is the desired width of the 95% confidence interval, based on 
the primary outcome variable of our study; that is, reading/not reading the prescription/
medication information leaflet. In a study in the University of Southampton in the UK, 97% 
[10] of patients read their leaflet. In another study in Tel Aviv University, Israel, 51.5% [6] 
of respondents read their leaflets. But these two countries have higher literacy rates than 
Ghana, a country with a literacy rate of 53.7% [11]. Also, using daily newspaper reading as 
a proxy for reading, it was found that 63.6% of Ghanaians would never read a newspaper 
[11]. Based on this information, we assumed that about 30% of respondents would read 
their leaflets and we used a desired width of ±5% for the 95% confidence interval. This was 
a cross-sectional survey and there was an equal chance of interviewing people who had had 
leaflets before and those who had not.

Also, those who had had a leaflet before may decide to read it this time, or not. Because 
in this study we were more interested in those who had ever previously read a leaflet in their 
medication among respondents who read the leaflet in this study, we decided to add about 
200 more respondents, leading to a final sample size of 531.

Data collection
Trained interviewers, with a tertiary educational background, using a simple random 
sampling method, interviewed patients aged 18 years and above who were waiting to collect 
their medication or who had just collected their medication from the various pharmacies 
of the hospital, with the exception of the paediatric pharmacy. The questionnaire was first 
validated through a pilot study, after which some modifications were made. They were 
asked whether they had ever been told to read the leaflet, whether they read the leaflet, 
whether they understood the information on the leaflet, whether they discussed with their 
health worker any problems they encountered with their medication as a result of reading 
the leaflet, where they normally acquired the medicines from, and many other questions. 
Most responses to the questions were recorded in the form of a Likert scale. This was done to 
encourage a response and for ease of analysis. The importance of the leaflet was explained 
to them after the interview. Those who refused to consent to be interviewed, but who were 
willing to listen, were advised on the need to read their medicine information leaflets.

Analysis strategy
Data from the questionnaire were coded and entered in Epidata software version 3.1. This 
was then transferred to Stata Intercooled version 9.0 for analysis. Using Pearson chi square 

statistics the presence or absence of an association between variables of interest was 
established. Using classical Mantel–Haenszel methods, measures of effect (odds ratios, ORs) 
were calculated and adjustment was made for single confounding variables. The primary 
outcome was reading/ not reading the leaflet, a binary variable. Logistic regression was used 
for multivariate analysis. The following potential risk factors were adjusted for confounding: 
education, age group, marital status, employment, place of acquisition of medicines and sex. 
Using forward stepwise adjustment the effect of each significant risk factor was adjusted 
for by all other significant risk factors. A p value of 0.2 [12] was used as the threshold. In 
analysing the results it was assumed that those with no educational background had read 
the leaflet if they had given it to their friends and relatives to read and explain to them.

RESULTS
A total of 531 participants were involved in this cross-sectional study. Out of this number 421 
(79.3%) received a medication leaflet with their medication (see Table 1). Among participants 
who received a medication leaflet with their medication, 395 (93.8%) also received 
verbal information on their medication (irrespective of whether they were told to read 
the medication leaflet). The number of participants advised to read their medication leaflet 
was only 139/421 (33.02%). Some variables had missing values but the highest percentage 
of missing values per variable was only about 2% for the total distribution and about 1% for 
those who had ever received a leaflet in their medication. We therefore excluded missing 
values from our analysis. Among those whose medication came with a leaflet, 321 (76.3%) 
read it or gave to their friends/relatives to read and explain to them. Some 197/315 (62.5%) 
agreed strongly that medicines should always be accompanied by a leaflet; 110/315 (34.9%) 
agreed and 8/315 (2.5%) disagreed.

In a subgroup comprising all those who read their leaflets, we found that 59% of those 
who received advice to read the leaflet discussed the problems they had while taking their 
medications with the health worker (compared with 36% who did not;  = 12.21; p < 0.001). 
Among those who had ever had their medication come with a medication leaflet, 91% read 
it if they were advised to, whereas only 69% of those who were not given such advice read 
the leaflet (2 = 26.65; p < 0.001). There was no significant association between the frequency 
(always, often or seldom) with which patient medicines come with a leaflet and reading 
the leaflet (2= 0.34; P = 0.84).

Females were less likely to read the medication information leaflet, with an OR of 0.72 
(95% confidence interval (CI) 0.45–1.14) but this was not significant (p = 0.157). Apart from 
the age group 18–25 and 36–45 years, which recorded an odds of reading of 1, there was 
a gradual decrease in the odds of reading with increasing age, from 0.87 (95% CI 0.44–1.69; 
p = 0.683) in age group 26–35 years to 0.35 (95% CI 0.17–0.72; p = 0.003) in those older than 
55 years. Compared to those with no basic education, those with basic education had 8.57 
(95% CI 3.04–24.14; P < 0.001) times the odds of reading the medication information leaflet, 
those with secondary education had 26.38 (95% CI 7.84–88.70; p < 0.001) times the odds 
and those with tertiary education had 57.78 (95% CI 9.34–357.42; p < 0.001) times the odds 
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of reading the medication information leaflet compared to those with no basic education 

(see Table 2). A test for dose–response effect showed an association between education 

and reading the information leaflet but there was a departure (p = 0.0004) from a linear 

increase per unit level of education. Those who were single had about four times (OR = 4.21; 

95% CI 1.96–9.18) the odds of reading the leaflet compared to those with an interrupted 

marriage (including widows and widowers, divorcees and those with separated marriages), 

and the odds of reading the leaflet if you were married was about three-fold more than 

those with an interrupted marriage. Students were the most likely group to read the leaflet 

with an OR about five times that of the unemployed. Being employed was associated 

with 2.03 (95% CI 1.03–4.02; p = 0.037) times the odds of reading the leaflet compared to 

the unemployed. Although retirement was associated with 1.55 (95% CI 0.60–3.97) times 

the odds of reading the leaflet compared to the unemployed, this was not significant:  

p = 0.362. There was no significant difference (2 = 0.12; p = 0.78) in leaflet-reading habits 

among people who acquired their medication from a hospital, community pharmacy, 

chemical sellers or private clinic. The percentage frequency of leaflet reading for the various 

groups can be found in Table 2. The crude OR between reading the leaflet and advice to read 

the leaflet was 4.86 (95% CI 2.50–9.44), and this was adjusted for the effects of the various 

possible confounding factors. Interaction tests were also done to look for any signs of effect 

modification. The results, shown in Table 3, indicate that even after adjusting for the effect 

of sex, reading the leaflet was associated with advice to read the leaflet with an OR of 4.81  

(95% CI 2.47–9.36); adjusting for the effect of age group and place of acquisition of  

medication had minimal influence on the crude OR but age seems to be an effect modifier 

(p = 0.04) for reading the leaflet. After taking care of the effect of educational status the OR 

increased to 5.87 (95% CI 2.71–12.72). Marital status as well as employment status both 

shifted the crude OR towards the null; however, these effects were not very strong.

Apart from age group showing weak evidence (p = 0.04) of effect modification, results 

of all the other interaction tests performed were not different from the null hypothesis. This 

Table 1. Characteristics of all study participants and those whose medicines had ever come with a leaflet.

Variable
Total 
distribution

Distribution with leaflet (%), 
n=421

Age group (years)
18-25 146 (27.50) 107 (25.42)
26-35 145 (27.31) 116 (27.55)
36-45 96 (18.08) 73 (17.34)
46-55 66 (12.43) 54 (12.83)
56-65 38 (7.16) 34 (8.08)
>65 37 (6.97) 35 (8.31)
Missing 3 (0.56) 2 (0.48)

Sex
Female 310 (58.62) 246 (58.43)

Level of education
None 61 (11.49) 32 (7.60)
Primary 35 (6.59) 33 (7.84)
School Certificate 53 (9.98) 52 (12.35)
Junior High School 68 (12.81) 52 (12.35)
GCEa ‘O’b 62 (11.68) 48 (11.40)
SHSc 119 (22.41) 85 (20.19)
GCE ‘A’d 35 (6.59) 30 (7.13)
Graduate/postgraduate 93 (17.51) 85 (20.19)
Missing 5 (0.94) 4 (0.95)

Marital status
Single 223 (42.00) 172 (40.86)
Married 257 (48.00) 209 (49.64)
Divorce 4 (0.75) 4 (0.95)
Widow/er 28 (5.27) 22 (5.23)
Separated 15 (2.82) 12 (2.85)
Missing 5 (0.94) 2 (0.48)

Employment 
Employed 322 (60.64) 259 (61.52)
Unemployed 52 (9.79) 43 (10.21)
Retired 40 (7.53) 37 (8.79)
Student 109 (20.53) 79 )18.76)
Missing 8 (1.51) 3 (0.71)

Place of acquisition of medicine
Hospital pharmacy 315 (59.32) 261 (62.00)
Community pharmacy 155 (29.19) 105 (24.94)
Chemical sellers 40 (7.53) 38 (9.03)
Private clinic 17 (3.2) 15 (3.56)
Missing 4 (0.75) 2 (0.48)

Table 1. (continued)

Variable
Total 
distribution

Distribution with leaflet (%), 
n=421

Received medicine information from health worker?
No 32 (6.03) 24 (5.70)
Yes 497 (93.95) 395 (93.82)
Missing 2 (0.38) 2 (0.48)

Ever been advised to read leaflet?
No 385 (72.50) 282 (66.98)
Yes 146 (27.50) 139 (33.02)

aGeneral Certificate of Examination; bOrdinary Level; cSenior High School; dAdvanced Level.
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is shown in Table 3. We explored the effects of educational status, employment status and 
marital status as risk factors/potential confounders.

Controlling educational status changed the estimate of the OR for advice to read the leaflet 
from 4.56 to 5.74 (95% CI 2.76–11.91), indicating that education confounds the relationship 
between an advice to read the leaflet and reading the leaflet even after marital status had 
been taken care of. The likelihood ratio test (LRT) provided strong evidence (likelihood ratio 
statistic, LRS = 28.51; p < 0.0001) against the null hypothesis that after controlling education 

and marital status there was no association between an advice to read the leaflet and 
reading the leaflet. 

A similar test between education and employment status shifted the OR from 4.68 to 5.68 
(95% CI 2.74–11.78) and the LRT provided strong evidence (LRS = 28.29; p < 0.0001) against 
the null hypothesis. This strong association remained (LRS 25.97; p < 0.0001) even after 
taking care of the effects of marital status and employment status. After taking into account 
all three risk factors (educational status, marital status and employment status) advice to 
read the leaflet was still strongly associated with actually doing so (LRS = 28.22; P < 0.0001) 
and the OR for advice to read the leaflet was 5.77 (95% CI 2.76–12.04). Stratum-specific Wald 
test P values for all other levels of education compared to no education (baseline) were all 
less than 0.001. However, for marital status, those who were married had a p value of 0.89 
compared to those with interrupted marriage (baseline), and for single people compared 
with the baseline the stratum specific P value was 0.114. For employment status, retirees 
had a p value of 0.80 compared to baseline. The p value for the unemployed was 0.78. For 
students the stratum-specific p value was 0.08.

According to the results from the subgroup who received and read their leaflet, only 
14.64% found it very easy reading the leaflet and 2.80% admitted that reading the leaflet 
was not easy at all (see Table 4). Some 71.34% of those who read the leaflet accepted that it 
was very important and 61.37% agreed that their medication should include a leaflet. Some 
2.49% disagreed with the inclusion of a leaflet in their medication.

DISCUSSION
This study investigated the factors that are associated with reading the medicine/patient 
information leaflet among patients who are advised to read it compared to those who are 
not, and tried to find out whether there were any significant differences between these two 

Table 2. Crude OR for each potential confounder and outcome (reading the leaflet)

Variable OR (CI) P value % Reading leaflet

Age group (years)
18-25 1.00 - 81.48
26-35 0.87 (0.44, 1.69) 0.683 79.31
36-45 0.65 (0.31, 1.32) 0.229 73.97
46-55 1.00 (0.43, 2.32) 1.00 81.48
>55 0.35 (0.17, 0.72) 0.003 60.87

Sex
Male 1.00 - 79.55
Female 0.72 (0.45, 1.14) 0.157 73.58

Level of education
None 1.00 - 18.75
Basic 8.57 (3.04, 24.14) <0.001 66.42
Secondary 26.38 (7.84, 88.70) <0.001 85.89
Tertiary 57.78 (9.34, 357.42) <0.001 93.02

Marital status
Interrupted marriagea 1.00 - 50.00
Married 3.27 (1.57, 6.78) 0.008 76.56
Single 4.24 (1.96, 9.18) <0.001 80.92

Employment 
Unemployed 1.00 - 60.47
Employed 1.55 (0.60, 3.97) 0.362 70.27
Retired 2.03 (1.03, 4.02) 0.037 75.68
Student 5.16 (1.93, 13.79) <0.001 88.75

Place of acquisition of medicine
Private clinic 1.00 - 66.67
Chemical sellers 1.40 (0.38, 5.19) 0.613 73.68
Community pharmacy 1.78 (0.55, 5.79) 0.330 78.10
Hospital pharmacy 1.58 (0.52, 4.81) 0.417 75.95

aCombination of Widow/er, Divorcees and those with separated marriages.

Table 3. Results showing the effect of adjusted variables for confounding and interaction tests performed.

OR (95% CI) Adjusted for P-value for interaction

4.86 (2.50, 9.44) Crude -
4.94 (2.48, 9.82) Age group 0.04
4.81 (2.48, 9.33) Place of acquisition 0.39
4.68 (2.33, 9.04) Employment status (∞) 0.43
4.56 (2.33, 8.90) Marital status (α) 0.21
4.81 (2.47, 9.36) Sex 0.76
5.87 (2.71, 12.72) Educational status (¥) 0.63
4.51 (2.35, 8.67) ∞ + α -
5.80 (2.74, 11.78) α + ¥ -
5.68 (2.74, 11.78) ∞ + ¥ -
5.77 (2.76, 12.04) ∞ + α + ¥ -
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the absence of which may have attenuated [16] the effect of advice to read the leaflet among 
those who read it. Being single (marital status) and being a student (employment) were 
the other confounders. Age group was a weak (p = 0.04) effect modifier.

Among those who had ever had a leaflet in their medication 91% read it if they were 
advised to, compared to 69% of those who were not advised (2 = 26.65; P < 0.001). Also 
among all those who read the leaflet, those who received advice were more likely  
(59% compared with 36%; 2 = 12.21; p < 0.001) to discuss with the health worker 
the problems they had while using the medication. George et al [3] found that patients 
who gained knowledge from their leaflets were more likely to recognise adverse effects, 
when they occurred, as being due to their medication. This is quite encouraging because 
one of the many problems facing health workers in Ghana is getting feedback on patient 
medication with regards to adverse events. If advice to read the leaflet can help then a policy 
should be implemented to ensure that this is done properly. Nathan et al [17] recommends 
that reading the leaflet should be advocated as a useful practice. However, they warned 
that this should not replace an obligation to provide verbal information. Furthermore, there 
was no association (2 = 0.34; P = 0.84) between the frequency (always, often or seldom) 
with which patient medication came with a leaflet and reading the leaflet. This implies 
that the presence of the leaflet alone may not be enough to promote reading. First verbal 
information, then telling patients that written information is important, is better than just 
giving a leaflet [18–20].

Where a patient normally received medications from had little effect (2 = 0.12; P = 0.78) 
on whether they recalled reading the leaflet. Hospital pharmacy, community pharmacy and 
clinics dispense restricted [21] drugs compared to chemical sellers where only class C [21] 
drugs are dispensed. Putting hospital pharmacy, community pharmacy and clinics into one 
group and comparing it with chemical sellers still did not yield any significant difference  
(2 = 0.12; P = 0.73). This is a bit worrying because dispensers of restricted drugs are 
professionally more qualified and therefore we expected to find some difference in the way 
the patients behaved towards the leaflets.

From Table 4, only 14.64% of respondents said it was very easy to understand the leaflet 
and a quarter claimed it was not easy. Nathan et al [17] reports that 56.2% reported that 
the leaflet was very easy to understand, and only 8.5% said it was somewhat difficult. In most 
developed countries (USA and those of the European Union) the patient information leaflet 
is designed to be as patient-friendly as possible and drug manufacturers are required by law 
[22] to adhere to this format. The Food and Drugs Board of Ghana may in future prescribe 
a package leaflet format for local pharmaceutical industries with the hope of improving 
readability for patients. That almost 98% of those who read the leaflet agreed that it was at 
least important and about 95% at least agreed that the leaflet should be included with their 
medication gives the assurance that if patients in Ghana are encouraged to do so they may 
read the leaflet and may benefit from it. This study is the first of its kind in Ghana and it is 
hoped that more work will be done in future to empower patients to take a more active role 
in their own management.

groups. A total of 421 (79.3%) of participants had ever received a leaflet and 93.8% of all 
such participants had been given verbal information on their medications before. Nader et 
al [13] in a questionnaire-based survey in Iran reported that 28% of respondents received no 
information from the pharmacist or physician. The rate of reading the leaflet was 76.3%. This 
was higher than that from the study in Israel [5] where only 51.5% read the leaflet.

However, it was lower than that in the study done at the University of Southampton 
in the UK [10] where 97% of participants read the leaflet. The high rate of reading in our 
study may be because it was conducted in a referral hospital where patients are more likely 
to be sicker and hence more likely to have health-seeking behaviour. However, it must be 
mentioned that respondents at the polyclinic (which provides primary care) of the hospital 
were also part of the survey. Koo et al [14] reported an association between the nature of 
the health problem and an interest by the patient in written materials. The urban location of 
the study may have also contributed due to higher literacy rates [15]. 

It was found that after controlling for the suspected risk factors, those who recalled being 
advised to read the leaflet were around six times (OR 5.77; 95% CI 2.76, 12.04; p < 0.001) as 
likely to report having read the leaflet. We did not find any comparative study on this and 
therefore more research work will be needed. 

Educational status was a strong predictor (risk factor) for reading the leaflet. People 
with higher education [6, 12, 14] in our study, were more likely to read the leaflet, among 
those who were advised to do so. Table 3 shows that education was a negative confounder, 

Table 4. Characteristics of the subgroup of participants who had ever received and read the leaflet.

Covariate (n=321) Percentage distribution

Ease of understanding of leaflet content
Very easy 14.64
Easy 56.07
Not easy 25.23
Not easy at all 2.80
Missing 1.25

Importance of leaflet
Very important 71.34
Important 26.79
Not very important -
Missing 1.87

Inclusion of leaflet with medication
Strongly agree 61.37
Agree 34.27
Disagree 4.46
Strongly disagree -
Missing -
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Limitations of the study
Being a typical cross-sectional study, the issue of response bias cannot be overlooked. This 
is because patients who are more conscious of their health were more likely to consent to 
the interview compared to those who are not. Selection bias may be the likely cause of 
variations in age distribution. This is because patients from the maternity pharmacy were 
part of those interviewed and they were more likely to be younger.

That a total of 421 (79.3%) recalled having ever received a leaflet – in other words, a fifth 
of respondents did not recall having received a leaflet – may result in information bias.

However, currently there is no policy in Ghana for mandatory inclusion of a leaflet with 
every dispensed medicine. Age as an effect modifier could have been due to chance because 
of the weak evidence (p = 0.04) against the null hypothesis.

Residual confounding could be a limiting factor. For example, we did not look at the effect 
of the nature of disease (whether chronic or acute) on reading the leaflet. Further research 
is required here.

CONCLUSIONS
The health worker, according to our study, is doing creditably with regards to providing verbal 
information to the patient. However, the health worker should make a conscientious effort 
to tell the patient to read the medicine information leaflet because this study has observed 
a significant association between a recommendation to read the leaflet and actually reading 
it. In this regard, more emphasis should be directed towards those who are less educated. 
Media advertisements on over-the-counter medicines may be designed to include advice 
to read the leaflet. The format of packaged leaflets (medicine/patient information leaflets) 
may be prescribed to include basic information [23] which may be presented as questions 
with appropriate answers to crave the indulgence of the patient. More research is needed in 
the design of such information leaflets.
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ABSTRACT
Background
A customer’s perceived value of service has been identified as one of the most important 
drivers of satisfaction. Using a cross-sectional survey among out-patients with a chronic 
disease in Ghana, this study assessed their perception on the role of the hospital pharmacist, 
their expectation of services provided by the hospital pharmacist and the factors encouraging 
them to speak to the hospital pharmacist. 

Methods
This was a cross-sectional survey of out-patients during visits to pharmacies at the Korle-Bu 
Teaching Hospital. Six pharmacies with a high patronage of patients with chronic diseases 
were purposively selected. A structured questionnaire was completed using a face-to-face 
approach and the results were presented in the form of descriptive and analytical (logistic 
regression) statistics. 

Results
In all 331 respondents made up of 56.8% women and 43.2% men were interviewed. 
The mean age of respondents was 42 years. Of those who responded 87.3% (289/331) have 
had at least basic education and 63.7% of respondents were in some form of employment. 
In all 77.2% at least agreed that the pharmacist is a health professional just like doctors and 
nurses, and only 3.8% of respondents strongly disagreed that their awareness of the role of 
the pharmacist has improved over the last five years. It was found that those who reported 
little difficulty identifying the pharmacy staff were about three times as likely (OR 3.19, 95% 
CI 1.78- 5.80, p<0.001) to request to speak with the pharmacist compared to those who 
found this difficult.  

Conclusion
Counselling services at the various pharmacies in the Korle-Bu Teaching Hospital need 
improvement. More work should to be done by pharmacists to educate patients on the role 
of the pharmacist in providing pharmaceutical care.

INTRODUCTION
The perception of a service is one of the most important drivers of customer satisfaction [1]. 
Daily interactions between pharmacists and patients generate various opinions and views 
which if tapped, could improve current trends in service delivery and/or open avenues for 
communication and expectations between the two parties [2]. Consideration of patients’ 
perspectives of the influence of health care services on the needs and expectations can 
improve health care systems in various ways [3].  

Pharmacy users, as societal consumers, assertively challenge specialized knowledge 
and play an increasing role in demanding convenient services [4]. As in other health care 
professions, pharmacists’ true societal power, including professional development, lies in 
the relationship between the service and the users [5]. It is therefore important that any 
implementation of a change in pharmacy practice in Ghana should entail a prior, thorough 
understanding of who uses the pharmacy care resource, why and how it is used [6]. 

In a study in Singapore, Tam and Lim [7] were surprised that counseling on medicines 
which is a major responsibility of pharmacists was rated as the fourth most important 
service by respondents. If patients are aware that one of the most important functions of 
the pharmacist involves counseling on their medicines, then one will expect these patients 
to often request to speak to the pharmacist.

Hypertensive patients in a cross-sectional survey in Nigeria [8] reported that they were 
less likely to develop health related problems when they saw the pharmacist, however, 
the overall perception was that benefits received by such patients as a result of services 
received from the pharmacist was not substantial. As we monitor the quality of service 
delivery for gaps, patient evaluations may be valuable in unearthing their needs, perceptions, 
and other areas of service deficiency which may be valuable to health care providers [9]. 

Dispensing of medicines in Ghana is predominantly under the supervision of pharmacists 
and “chemical sellers”. Pharmacists providing this service work in hospital/clinic pharmacies 
or in community pharmacies and “chemical sellers” work only in community chemical sellers’ 
shops. Pharmacies need a superintendent pharmacist to supervise all activities because 
they work with all types of medicines (prescription only and over-the-counter). On the other 
hand, chemical sellers’ shops only need a knowledgeable person to be in charge since they 
are restricted to over-the-counter medicines. In addition, the latter operate only in those 
areas deprived of services from pharmacies. A pharmacy technician may work in a pharmacy 
or a chemical sellers shop. In Ghana, patients decide on where to fill their prescriptions 
because they are not restricted to any drug dispensing facility. 

According to Mead and Bower [10], the current emphasis on patient-centered approach 
to medicine has created the need for the patient’s perspective of the services they receive 
to be monitored. Moreover, services of this nature can be used to evaluate and improve 
upon practice. Literature review to date shows no publication on patients’ perception 
of the pharmacist’s role or patients’ expectation of services by the pharmacist using 
quantitative (or even qualitative) methods in Ghana. Using a cross-sectional survey among 



2.22.2

42 43

out-patients with a chronic disease in Ghana, this study assessed their perception on the role 
of the hospital pharmacist, their expectation of services provided by the hospital pharmacist 
and the factors encouraging them to speak to the hospital pharmacist.

MATERIALS AND METHODS
Study design  
This was a hospital-based study in which a sample of the out-patients visiting the pharmacies 
was surveyed over a five-day period in April 2013. A structured questionnaire was used in 
face-to-face communication by interviewers during patient’s exit from the pharmacy. Every 
questionnaire was completed at the study site on the day of interview. A one day pilot study 
was conducted prior to the main study. The instrument was pre-tested during a pilot study. 
Two pharmacies were randomly selected by balloting and twenty people were interviewed 
at each site. The authors then held a meeting with the data collectors and issues raised  
were addressed.

Setting
This hospital-based survey was conducted in the Pharmacy department of the Korle-Bu 
Teaching Hospital (KBTH) in Ghana. The KBTH provides tertiary health care and the Pharmacy 
department has nine satellite pharmacies distributed in all the major clinical departments 
in the hospital to meet their specific needs. Six pharmacies with a high patronage by 
patients with chronic diseases were purposively chosen for questionnaire administration. 
These included the Paediatric pharmacy which caters for children less than 14 years old, 
the Surgical Pharmacy which provides treatment for all adult surgical cases excluding 
obstetrics and gynaecology patients, the Cardio-Thoracic pharmacy which supplies drugs 
to most patients suffering from cardio-vascular diseases, the Polyclinic pharmacy which 
serves all types of patients because the polyclinic is the gate-keeper of the hospital. Also 
included were the Korle-Bu pharmacy which serves all categories of patients of all ages and 
the Main pharmacy responsible for medical patients. In particular, dispensed medicines may 
differ among some of these pharmacies but general services rendered were not necessarily 
different. All of these facilities serve both in and out-patients. Patients were approached to 
participate during the morning shift (7.30 am – 3.00pm) at all six pharmacies. Each of the six 
pharmacies normally had between 2-5 pharmacists at post during the morning shift. 

Study/Target population
The study population consisted of all out-patients who used the teaching hospital including 
its Polyclinic (a first port of call). The target population comprised of patients with chronic 
diseases visiting the various pharmacy units. In this study a “chronic” condition was defined as 
a condition with duration of at least 3 months as defined by the US National Centre for Health 
Statistics [11]. All those with a chronic disease who reported to the selected pharmacies 
at the KBTH for their medication were eligible to participate. Parents served as proxies for 

those aged 14 years or under.  Clientele who were visiting any of the selected pharmacies 
for the first time, those with non-chronic diseases, pregnant women and babies under 3 
months old were not included in the survey. By excluding first time visitors the results may 
not be adversely affected by a change in attitude of pharmacy staff during data collection 
(Hawthorne effect) because respondents had the opportunity to comment on their previous 
experience at the pharmacy.

Sample size
In calculating the sample size we considered the number of patients/clients who would 
request to speak to the pharmacist. According to the Ratiopharm Certified Financial Planner 
Report (Pharmacy Service) on consumers’ perception of pharmacy in Canada, 43% of 
the time, interviewees talked to the pharmacist [12]. Because of the knowledge gap between 
Canada (a developed country) and Ghana (a country south of the Sahara) we assumed 
that requests to speak to the pharmacist would be made for only 30% of the time. Using 
a precision of 0.05, we obtained a sample size of 322. However, the total sample used for this  
study was 331.

Data Collection
The questionnaire was in four sections (predominantly closed ended questions). Section A was 
made up of questions concerning the demographic characteristics of respondents. Section 
B concerned the medical history of respondents. The third section (section C) measured 
respondents’ expectations with regards to pharmaceutical services provided by pharmacists. 
Finally, the last section measured respondents’ perception of pharmaceutical services 
provided by pharmacists. In this last section the perceived value of the role of pharmacists 
by respondents was ascertained using a Likert scale. The questionnaire was validated for 
content of information, representativeness of translations, ease of understanding and layout 
[13, 14]. This was done by an epidemiologist, a health systems researcher, two public health 
specialists and a psychologist (who are all members of the research team) and two patients 
with chronic disease. In all, three meetings were held. Trained data collectors, educated to 
at least tertiary level, were used for the study. Most of them were pharmacy interns. During 
the training sessions, the questionnaire was translated into Ga and Twi, the predominant 
local languages and back into English, to ensure that translation into the local language 
was uniform and did not alter the questions communicated to the respondents. Incorrect 
translation was resolved during the training sessions. During data collection two interviewers 
were assigned to each pharmacy and no identifiable clothes (laboratory coats) linked with 
the hospital or the pharmacy department was worn. Each interviewee was proficient in at 
least one of the two local languages. Data collectors introduced themselves as health workers 
carrying out research on patient perception. This was done to conceal the background 
of the researchers from respondents. Patients were approached as they walked out of 
the pharmacy without any structured preference or order. Eligibility was ascertained during 
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a brief friendly rapport. For those eligible, the study objectives and protocols were explained 
and they were given the opportunity to ask questions and seek clarification on the given 
information. Interested individuals were registered and interviewed after they had given oral 
informed consent. This study was approved by the Korle-Bu Teaching Hospital Management 
Committee.

Data processing and analysis
Data entry was done by two separate data entry clerks into Microsoft Excel version 2007 
(Microsoft Corporation, Redmond, WA, USA). This was validated and transferred to STATA 
Intercooled Version 12 (StataCorp LP, College Station, TX, USA) for analysis. Descriptive 
data, including client demographic characteristics, details of pharmacy visits and customer 
services expected, were presented in percentages. Associations were determined using Chi 
squared tests (and Fisher’s exact tests where appropriate) and multivariate analysis was done 
using logistic regression. A p-value less than 0.05 was used as the cut-off for significance.

RESULTS
Of the total of 331 respondents interviewed, 56.8% (188/331) were women. The mean age 
of participants was 42 (SD=11.2) years. The most used language of communication by 
respondents was Twi, followed by English and then Ga.  Of those who responded 87.3% 
(289/331) have had a minimum of basic education and 63.7% of them were in some form 
of employment. There were some missing values but most of these were less than 10% of 
responses and may have had little effect on final outcomes. The distribution is as shown in 
Table 1 below. 

There was an association (p<0.0001) between the place of service and provision of 
counselling by pharmacists. Those who said they were counselled after receiving their 
medication amounted to 63.2% from Main Pharmacy, 75.9% from Korle-Bu Pharmacy, 
77.8% from surgical pharmacy, 88.9% from Child Health pharmacy, 95.9% from Polyclinic 
pharmacy and 97.0% from National Cardiothoracic Centre (NCTC) pharmacy. On average 
79.7 respondents were counselled, see Fig. 1.

Among those who said they were counselled after receiving their medicines from 
the pharmacy, 42.0% said they had some information on drug interaction, 39.2% said they 
had some information on medicine side effects and 37.2% said they were given advice on 
healthy lifestyle. There was an association (p=0.002) between length of disease and whether 
one considers him/herself as a client, a customer or a patient. Only 33.3% of those with 
a disease history of at most one year considered themselves as “patients”, while 57.2% of 
those with a disease history greater than one year considered themselves as patients. In 
particular, those with a disease history of at most one year were more likely to consider 
themselves as “clients” or “customers”.

Those who participated in the survey were asked questions to identify their perception 
of the role of the pharmacist compared with other health service providers. For their 

Table 1. Distribution of characteristics and responses from research participants

Variable Distribution (N=331) Percentage distribution (%)

Sex 
Male 134 40.5
Female 188 56.8
Missing     9 2.7

Age group (years) 
<25 45 13.6
25-34 60 18.1
35-44 50 15.1
45-54 77 23.3
55-64 56 16.9
≥65 27 8.2
Missing 16 4.8

Language of interview
English 144 43.5
Twi 169 49.5
Ga 20 6.0
Ewe 0 0.0
Missing 2 0.6

Education
None 38 11.5
Primary/Secondary 193 58.3
Tertiary 96 29
Missing 4 1.3
Marital status 100 30.2
Single 181 54.7
Married/Cohabiting 38 11.5
Divorced/Others 12 3.6
Missing

Occupation
Employed 211 63.7
Unemployed 77 23.3
Missing 43 13.1

Period on medication
First time 75 22.7
About 1 month 31 9.4
About 3 months 26 7.9
Over 3 months 194 59.6
Missing 5 1.5
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Figure 1. Respondent’s response on counselling services after dispensing. 

 
*Represents the overall proportion of patients who reported to have been counselled.  
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Figure 1. Respondent’s response on counselling services after dispensing. 

responsibility for medications and minor ailments pharmacists scored 32.9% compared with 
60.4% for doctors who nevertheless, were rated extremely highly compared to the former. 
The government, nurses, family members, and other health personnel were also not given 
high ratings with respect to the questions posed. Table 2 shows the percentage responses.

Using a Likert scale, we explored patients’ expectations on services provided by 
the pharmacist. In all 60.2% of them at least agreed that over the last 5, years their 
understanding of the role of the pharmacist had improved. Only 3.8% strongly disagreed 
with this. 77.2% at least agreed that the pharmacist is a health professional just like doctors 
and nurses and 61.5% of respondents at least disagreed that pharmacist are just counting 
pills. Further results are shown in Table 3. 

Further expectations of patients on additional pharmacy services that will enhance 
the quality of pharmacy practice were also investigated. The most recommended service 
among respondents was a queue-number system (40.3%). This was followed by provision of 
a public telephone booth (23.9%), pharmacy service at home (14.2%), screening of videos 
on health topics (11.2%), a system whereby prescriptions will be faxed to pharmacy and 
collected later (8.2%), and last but not least, provision of vaccination shots (2.2%).

Of those interviewed 41.3% said they would speak to the dispensing technician if 
the pharmacist is busy. Furthermore, 71.1% of respondents thought that the pharmacist and 
the dispensing technician are equally qualified to provide information on their medication. 

Table 1. (continued)

Variable Distribution (N=331) Percentage distribution (%)

Pharmacy visits in last 6 months
Once 57 17.2
Twice 64 19.3
Monthly 154 46.5
Don’t Know 34 10.3
Missing 22 6.7

Counselled after service
Yes 238 71.9
No 63 19
Missing 30 9.1

Percentage of medicines dispensed*
Yes 267 80.7
No 27 8.2
Missing 37 11.2

Type of chronic disease
Hypertension 129 50.8
Diabetes 83 32.7
Arthritis 34 13.4
Asthma 8 3.2

*This is addressing the number of medicines dispensed as a percentage of the number prescribed.

Table 2. Patients’ perception on role of pharmacists

Perception Doctor Pharm* Govt.± Nurse Family Otherπ

Responsible for personal health and wellbeing 84.9% 3.4% 5.3% 0.6% 4.3% 1.5%
Responsible for information about health 93.6% 5.5% 0.3% - - 0.6%
Responsible for medications and minor ailments 60.4% 32.9% 0.3% 3.1% 2.4% 0.9%
Responsible for disease condition and information 
about minor ailments

92.0% 5.2% - 2.8% - -

±Government; πOther health professionals; *Pharmacist.

Table 3. Expectations of patients on services provided by the pharmacist

Expectations
Strongly 
disagree Disagree Not sure Agree

Strongly 
agree

Improved knowledge of pharmacist’s role  
in the last 5 years

3.8% 11.6% 24.3% 39.0% 21.3%

Pharmacist are also health professionals 2.7% 8.2% 11.9% 57.1% 20.1%
Pharmacists give advice on health related issues 1.4% 8.7% 24.2% 52.6% 13.2%
Pharmacists just dispense medicines 19.6% 41.9% 19.2% 15.5% 3.8%
Pharmacists are just business people selling 
medicines

22.0% 35.8% 22.0% 17.6% 2.7%
*Represents the overall proportion of patients who reported to have been counselled.
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We examined the relationship between knowing who was behind the counter in 
the pharmacy and a request by patients to speak to the pharmacist about their medication. 
The odds for a request to speak with the pharmacist increased with increasing educational 
level, however, only those with tertiary education were significantly associated with a request 
to speak to the pharmacist. Similar results were obtained for increasing number of visits per 
month. Those with at least three visits in the last six months were significantly associated 
(OR 2.60; 95% CI, 1.25- 5.43; p-value=0.008) with speaking to the pharmacist compared 
to those with only one visit. These are shown in table 4. In multivariate analysis we found 

that those who reported little difficulty identifying the pharmacy staff were independently 
associated with about three times the odds (OR 3.19, 95% CI 1.78-5.80, p<0.001) of speaking 
to the pharmacist on their medicines compared with those who had some difficulty. This 
was after adjusting for age, patients’ education and number of visits in the last six months.

DISCUSSION
According to Hepler and Strand [15], pharmaceutical care is the responsible provision of 
medicine therapy with the purpose of achieving specific outcomes that improve a patient’s 
quality of life. In determining improvement in the patient’s quality of life his/her role is 
paramount. The main concern of this study was to determine patients’ perception of the role 
of the hospital pharmacist and their expectations on services provided by the latter.  

Between 63.2% and 97.0% of participants reported receiving counselling service from 
the pharmacist after collecting their medication from the pharmacies under investigation. 
This disparity is unlikely to be due to experience of the pharmacist because there is an even 
distribution of pharmacists to the various satellite pharmacies by the pharmacy administration 
to ensure good service delivery. It could be due to some pharmacists personally performing 
better than others. The type of chronic disease and medication received may have led to 
more or less counseling and this is reflected in the type of pharmacy visited. In a study 
among hospital pharmacists on their role in the health care system in Pakistan, at least 42.0% 
mentioned patient education about their medicines [16]. Studies [17-19] have shown that an 
increase in the frequency of counselling, in addition to monitoring and guidance may lead 
to higher satisfaction rating. But client perception is an important driver of satisfaction [1]. 
This calls for improvement in counselling services in all pharmacy outlets of the hospital with 
special emphasis on those areas with a lower score in this survey. The quality of information 
received is very likely to be limited to drug administration. This is because for information 
on “medication side effects” or “drug interaction” or “healthy lifestyles” less than 50.0% of 
respondents reported having received this service. This trend was reported by researchers 
from Nigeria [8], another West African country. In contrast, 76.0% of respondents in Australia 
[20] in a cardiovascular disease survey said that pharmacists are capable of providing advice 
on lifestyle changes. The low rates of special service (healthy life styles, contra-indications 
and drug interactions) provision reported in the present study could be due to high patient 
turnover during the morning shift leading to inadequate provision of drug information. 
Furthermore, if most of our clientele came for repeat prescriptions, it would be assumed 
that they had already been counselled on their first visit. Policy makers in the pharmacy 
directorate should take the opportunity to encourage the provision of adequate drug 
information in all pharmacies.

Concerning responsibility of their health care needs, doctors were highly rated compared 
to pharmacists, nurses, the government, family members or other health care workers by 
respondents. This sounds plausible because doctors are the leaders of the health care team 
thus making their role the most significant. However, in a study in Trinidad and Tobago, 

Table 4. Association between patient characteristic and request to speak to the pharmacist

Characteristic Frequency (%) Odds ratio (CI)* p-value

Age group (years)
<25 45 (14.3) Reference -
25-34 60 (19.1) 0.79 (0.32-1.92) 0.6000
35-44 50 (15.9) 0.78 (0.31-1.95) 0.590
45-54 77 (24.4) 1.24 (0.52-2.95) 0.636
55-64 56 (17.9) 1.50 (0.59-3.84) 0.395
≥65 27 (8.6) 2.18 (0.59-7.81) 0.237

Sex
Male 134 (41.6) Reference -
Female 188 (58.4) 1.01 (0.60-1.70) 0.967

Education
None 38 (11.6) Reference -
Up to secondary level 193 (59.0) 1.42 (0.81-2.50) 0.216
Tertiary 96 (29.4) 3.37 (1.15-9.88) 0.018
Occupation
Unemployed 77 (26.7) Reference -
Employed 211 (73.3) 1.23 (0.67-2.23) 0.505

Pharmacy visits in last 6 months
Once 57 (18.5) Reference -
Twice 64 (20.7) 1.44 (0.62-3.30) 0.393
≥ Three times 188 (60.8) 2.60 (1.25-5.43) 0.008

Type of chronic disease
Hypertension 129 (50.8) Reference -
Diabetes 83 (32.7) 0.98 (0.52-1.84) 0.951
Asthma 8 (3.2) 0.61 (0.14-2.69) 0.513
Arthritis 34 (13.4) 0.89 (0.38-2.13) 0.800
Others 77 (23.3) 0.97 0.47-2.00) 0.926

*Unadjusted odds ratios.
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nurses were rated higher than doctors or pharmacists [21]. This calls for further efforts by 
pharmacists to improve their status as members of the health care team. 

Although 60.2% of those interviewed expressed an improvement of their knowledge 
of the role of the pharmacist over the last five years, it is clear that more than 1out of every 
5 respondents were not sure if they understood the pharmacist’s role in giving advice on 
health related issues. Furthermore, only about 20.0% of respondents strongly disagreed 
with the statement that pharmacists are just medicine dispensers.  It would be desirable to 
improve patients’ awareness of the values of pharmaceutical care in order to change their 
perception of the pharmacist. 

If patients are aware that one of the main responsibilities of the pharmacist is to provide 
information on medicines they may request for consultation more often. This study identified 
that clients who said they found it difficult to identify professionals at the pharmacy were 
less likely to assess some services at the pharmacy when compared with those who did not. 
Most of the literature on patient perception of the pharmacist did not look at this issue using 
multivariate analysis. 

Researching on asthma patients’ perception of the pharmacist Ried et al [22] observed 
that the patient may not be in the best position to ascertain the technical quality of 
the care they receive but they still appreciate the social interaction with the pharmacist. 
This underscores the need for pharmacists in this setting to explore ways of convincing 
patients and clients to appreciate their contribution. It will also give patients the chance to 
access better health care from the pharmacist. An introduction of medicines use review, for 
example, may improve the relationship between the patients and the pharmacist. If wearing 
of staff identity badges could be encouraged, most patients (even on their first visit) would 
be better informed.

This study had its limitations. The study interviewed patients patronising pharmacies of 
different clinics. This may be responsible for the differences in levels of service provision. 
The advantage here is that being the first of its kind in Ghana, this study has revealed 
prevailing issues at the different pharmacies and future studies could be directed at resolving 
such challenges. The presence of missing values, although low in this study, may have had 
an effect on study validity. But these were minimal and their effects may not significantly 
alter the results. Response bias may have occurred due to more people with greater interest 
in their health consenting to participate in this study [23].

CONCLUSION
Reports from patients in this study showed that the quality of information provided at 
the various pharmacies in the hospital were different. Counselling services at the various 
pharmacies in the hospital need to be revamped with emphasis on side effects, drug 
interaction and healthy lifestyles. The role of the pharmacist in the hospital should be more 
clearly understood and appreciated by patients. It was also found that patients who had 
little difficulty in identifying the pharmacist were more likely to speak with him/her. More 

work should to be done by pharmacists to educate patients on the role of the pharmacist in 
the provision of pharmaceutical care.
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ABSTRACT
Background
Among the most vulnerable people in society are children and this is especially so in 
their access to health care Off-label prescription of paediatric medicines is known to be 
associated with safety outcomes some of which may be serious. This study identifies 
frequently prescribed children’s medicines that are not readily available in Ghana and are  
prepared extemporaneously. 

Method
All prescriptions for extemporaneous oral preparations for children presented to the local 
production unit of the Korle-Bu Teaching Hospital from November, 2013 were eligible for 
the study. Information from such prescriptions was recorded in a systematic format. Presence 
of the prescribed medicine on the World Health Organization Children’s Medicine List was 
ascertained in addition to the anatomical and therapeutic classification code. The registration 
of the prescribed medicine for paediatric use by the Food and Drugs Authority, Ghana was 
also checked. Descriptive statistics of the data was presented.

Results
In all 622 prescriptions for 35 different paediatric formulations were served. Prescriptions 
from several health facilities including government hospitals (6.6%, N=622), private hospitals 
(2.4%, N=622) and the University of Ghana hospital (1.1%, N=622) were all honoured. 
Some of the prescribed medicines (Baclofen, Clonazepam, Hydroxyurea and Lamotrigine) 
were neither on the World Health Organization Children’s Medicine list nor registered with 
the Food and Drugs Authority, Ghana. Most prescribed medicines (88.6%, N=35) were for 
non-communicable diseases.

Conclusion
Paediatric prescriptions including off-label medicines are prescribed and formulated 
extemporaneously in this setting. Steps should be taken to improve access and monitor 
benefit-risk profiles of paediatric medicines in order to improve treatment outcomes  
among children

INTRODUCTION 
Children are among the most vulnerable people in society, and concerted efforts are 
being made to increase their access to health care [1]. In times of illness, children need 
the appropriate medicines at the right time. Such medicines should be safe, efficacious, 
affordable and cost-effective. 

Most adult oral medicines exist as tablets, capsules or caplets while most paediatric 
formulations are available as solutions, syrups, suspensions or granules for suspension. 
Adult medicines that may be used by children are not always readily available as paediatric 
formulations. For such medicines the best option is an extemporaneous formulation. It is 
on record that off-label use of medicines in children is associated with adverse reactions [2]. 

Extemporaneous preparations are available only in limited hospital pharmacies in 
Ghana, although most hospital pharmacies are superintended by pharmacists capable of 
producing such formulations. No private independent facilities produce individualised 
extemporaneous preparations in the country to date. The resultant pressure on the few 
existing facilities producing such formulations is extreme. In the end, it is parents or guardians 
of affected children who endure the most of such inadequacies by searching for these 
limited pharmacies because there are no arrangements for medicine pick-ups. This may lead 
to late treatment initiation among new patients and non-persistence among those already 
on treatment.

In Ghana, there are no guidelines for paediatric extemporaneous preparations, in 
contrast to places like Australia [3], for instance. There is no particular mechanism on how 
the price of such products should be calculated. To make matters worse, such products are 
not represented on the national health insurance medicines list, and patients must pay for 
these medicines out-of-pocket. 

Ghana has an essential medicines list, which was adapted for use from the WHO 
Essential Medicines list [4]. The Ministry of Health Ghana under the Ghana National Drugs 
Programme (GNDP) has accepted the WHO priority medicines list for children and maternal 
health as a working document [5]. Having these medicine lists is necessary but not sufficient 
to guarantee treatment.  Policy makers must ensure that systems are in place to provide 
the required medicines in the medicines list. Although extemporaneous formularies are 
difficult to obtain, Pharminfotech (New Zealand) has a formulary that is electronically 
accessible and free of charge [6]. 

This study aimed to identify frequently prescribed children’s medicines that 
are not readily available as manufactured preparations in Ghana and are thus  
prepared extemporaneously.  

METHODS 
Setting 
The study was carried out at the local production unit (LPU) of the Korle-Bu Teaching 
Hospital (KBTH) in Accra, Ghana. KBTH is a referral hospital with a 2000-bed capacity.  
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The LPU is the arm of the Pharmacy Department of the hospital responsible for various 
extemporaneous formulations. Approximately 50 patients receive extemporaneous 
preparations from the LPU every week. These are predominantly in the form of oral  
suspensions and syrups. Preparations are formulated here with guidance from 
the Pharminfotech [6] online formulary. 
Most of the prescriptions were from the hospital’s Child Health Sub-Budget Management 
Centre (sub-BMC) and the children’s unit of the National Cardio-Thoracic Centre (NCTC). 
The rest of the prescriptions were from other hospitals in the country.

Participants and data collection
All prescriptions for extemporaneous oral preparations for children presented to the LPU 
from November 2013 were eligible for the study. Information from such prescriptions was 
recorded in a systematic format. The date, treatment centre, patient’s name and sex, age, 
name of preparation, and parent/caregiver-reported morbidity were captured prospectively.  
The data were anonymized for this study. Parent/caregiver reported morbidity was 
recorded because we did not use patient’s health records. Data capture continued until no 
new prescriptions were received for 14 continuous days. Patients who came for the same 
medication with different prescriptions on different occasions were captured more than 
once. However, those who came for refills on the same prescription form were only  
captured once. 

Analysis
The presence of the prescribed medicine on the WHO Children’s Medicines List was 
ascertained. Registration of the prescribed medicine for paediatric use by the Food and 
Drugs Authority (FDA) Ghana was also determined. The anatomical and therapeutic chemical 
(ATC) classification by the WHO [7] was also identified. Descriptive statistics of the data are 
presented using Stata intercooled version 12 (Stata Corp LP, College Station, TX, USA).

RESULTS 
There were 622 individual prescriptions for extemporaneous preparations that were 
submitted during the study period. The highest proportion of prescriptions (0.35, 217/622) 
was in the first month of the study. This amount decreased gradually with time. Prescriptions 
from the Child Health sub-BMC and the NCTC amounted to 87.1% of all requests for paediatric 
formulations, as would be expected given their association with the LPU. One prescription 
from Tamale Teaching Hospital, the most distant treatment site from the LPU (a distance 
of about 616 km from the study site) was dispensed. There were 7 (1.1%) prescriptions 
from the University of Ghana hospital (Table 1). Prescriptions dispensed involved those for 
neonates, infants and children below 9 years. 

The most frequently reported morbidities were cardiovascular diseases, anaemia 
and seizures. Table 2 shows the list of drugs and their ATC classifications. Furosemide  

Table 1. Characteristics at baseline 

Characteristic
Frequency 
(N=622)

Percentage 
frequency 

Average distance  
from dispensary (km)*

Period
November 2013 217 35.0 Not applicable (N/A)
December 2013 182 29.2 N/A
January 2014 106 17.0 N/A
February 2014 117 18.8 N/A

Sex
Male 272 43.7 N/A
Female 350 56.3 N/A

Hospitals
Child Health Department 293 47.1 0
NCTCτ 249 40.0 0
Government Hospitals 41 6.6 72
37 Military Hospital 16 2.6 12
Private Hospitals/Clinics 15 2.4 15
Tamale Teaching Hospital 1 0.2 616
University of Ghana Hospital 7 1.1 18

Age groups 
≤ 1 month 37 6.0 N/A
>1 month – 12 months 167 26.8 N/A
> 12 months – 60 months 250 40.2 N/A
> 60 months 25 4.0 N/A
Missing 143 23.0 N/A

τ National Cardio-Thoracic Centre. *Average distance was used because of grouped data.

(31.2%, N=622), spironolactone (28.1%, N=622), folic acid (9.0%, N=622), propranolol (8.0%, 

N=622) and clonazepam (3.2%, N=622) suspensions were the top five most dispensed 

medicines. Some medicines were also dispensed, which were neither registered by 

the FDA Ghana nor present on the WHO Children Medicines List 2010 [1]. These included 

baclofen (1.9%, N=622), clonazepam (3.2%, N=622), hydroxyurea (2.6%, N=622) and  

lamotrigine (1.0%, N=622). 

DISCUSSION
This study shows that a number of prescribed medicines for paediatric use are not readily 

available on the Ghanaian market, and are formulated extemporaneously using adult 

tablets. The formulations are prepared only at restricted facilities and care givers have 

to travel long distances for their medicines. Furthermore, the study reveals that some of 

the prescribed medicines are neither present on the WHO priority medicines list for children 
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hospitals and encouraged to train pharmacists in other practice settings throughout their 
regions. There should be proper evaluation of prescription patterns and provision of basic 
accoutrements for effective production and dispensing. Pharmacists involved with such 
formulations should be well motivated to deliver medication promptly and avoid excessive 
patient waiting times. 

About 90% of formulated medicines are indicated in management of non-communicable 
diseases. According to the WHO, congenital anomalies and other non-communicable 
diseases contribute to 7% of all deaths among infants and children aged below 5 years 
[8]. This underscores the importance of these formulations or a search for appropriate pre-
formulated alternatives. Policy makers need to make an immediate intervention to bring this 
situation under control.

Reports from UNICEF indicate that in 2012 about 44% of all deaths in children younger 
than 5 years occurred in neonates, but most of these deaths were preventable [9]. Although 
malnutrition has been cited as one of the underlying reasons for these deaths, unavailability 
of the appropriate prescribed medicine could also be a contributing factor [9].

The fact that teaching hospitals, university hospitals, government hospitals, private 
hospitals, and clinics are all prescribing these paediatric formulations indicates the extent 
to which they have become essential. The high number of prescriptions at the KBTH Child 
Health sub-BMC and the NCTC (both referral centres) in our study clearly shows that these 
medicines are mostly prescribed by specialists and/or consultants. This calls for re-evaluation 
of the national essential medicines list.

The use of unlicensed or off-label medicines among paediatric patients has been 
reported to be significantly associated with an increased risk of developing an adverse drug 
reaction [2]. Furthermore, among some hospitalised children, up to 90% of medicines are 
prescribed off-label [10-14]. For those medicines that are neither present on the Children’s 
Medicines list nor registered with the FDA Ghana for paediatric use, measures should be 
taken to rectify the situation and encourage proper monitoring of benefit-risk profiles of 
such medicines among this subgroup.

The use of specially formulated medicines is not limited to low and medium income 
countries like Ghana. In the United Kingdom (UK) these products are popularly called 
“specials” or “special order product” [15]. Most specials are unlicensed formulations of 
a licensed medicine [15]. The difference is that such facilities are well established, accessible, 
and regulated. Special formulations are available in New Zealand [6] and Australia [3] where 
well established formularies are used.

Our study captured only those prescriptions that were filled. If prescriptions that were 
not dispensed had also been captured, this would have been more interesting. This would 
further emphasize the magnitude of the unmet need for paediatric formulations in Ghana. 
There were missing values for patient’s age. This occurred because data were captured from 
prescription forms, some of which did not indicate the patient’s age. This information would 
have allowed the most at-risk age group for these formulations to be identified. 

Table 2. Prescribed medicines at baseline with ATC codes

Suspension/syrup

Number of 
prescriptions
(%)

Prescription ever 
registered in Ghana 

Prescription 
registered for oral 
paediatric use 

Availability 
on children 
EML* ATC code [7]

(N=622)   
Baclofen 12 (1.9) No -+ No M03BX01
Captopril 15 (2.4) Yes No No C09AA01
Clonazepam 20 (3.2) No - No N03AE01
Digoxin 2 (0.3) Yes No Yes C01AA05
Domperidone 2 (0.3) Yes Yes No A03FA03
Enalapril 2 (0.3) Yes No Yes C09AA02
Folic acid 56 (9.0) Yes Yes Yes B03BB01
Furosemide 194 (31.2) Yes No Yes C03CA01
Hydroxyurea 16 (2.6) No - No L01XX05
Levetiracetam 2 (0.3) Yes No No N03AX14
Lamotrigine 6 (1.0) No - No N03AX09
Lisinopril 3 (0.5) Yes No No C09AA04
Metoclopramide 2 (0.3) Yes Yes Yes A03FA01
Nalidixic acid 2 (0.3) Yes No No J01MB02
Nifedipine 4 (0.6) Yes No No C08GA02
Nitrofurantoin 3 (0.5) Yes Yes J01XE01
Phenobarbitone 14 (2.3) Yes Yes Yes N03AA02
Prednisolone 2 (0.3) Yes Yes Yes H02AB06
Propranolol 50 (8.0) Yes Yes Yes C07BA05
Pyrimethamine 3 (0.5) No - Yes P01BD01
Ranitidine 2 (0.3) Yes Yes A02BA02
Risperidone 7 (1.1) Yes No No N05AX10
Sildenafil citrate 13 (2.1) Yes No No G04BE03
Spironolactone 175 (28.1) Yes No Yes C03DA01
Sulfadiazine 3 (0.5) No - Yes J01EC02
Topiramate 3 (0.5) Yes - No N03AX12
Others 9 (1.4)  -  -  - -

*WHO Model Formulary for Children 2010. +There was no information on product.

[1] nor registered with the Food and Drugs Authority in the country. The study also reveals 
that most of the formulated medicines are for management of non-communicable disease.

This article emphasizes the need to provide alternative and appropriate formulations 
for infants and children where manufactured formulations are not readily available. Our 
findings also suggest that pharmacists should learn the techniques involved in preparation 
of extemporaneous products to make life easier for patients and their caregivers without 
compromising safety.

There is an urgent need for immediate assessment and harmonization of the paediatric 
extemporaneous preparation situation in Ghana. Pharmacists should be trained in all regional 
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CONCLUSION 
In conclusion, the non-availability of pre-formulated paediatric medicines in Ghana has 
resulted in the extemporaneous formulation of such medicines using adult tablets. Only 
limited facilities provide this service. Ghana, and other countries facing this challenge 
could learn from the UK by encouraging the establishment of facilities for the preparation 
of specials at strategic positions throughout the country and regulate them.  The current 
situation poses a challenge to care givers who have to travel long distance to procure these 
medicines. Some of these medicines are neither present on the WHO Children’s Medicines list 
nor registered with the FDA Ghana, emphasizing the possibility of off-label use of medicines. 
Steps should be taken by policy makers to involve more facilities in the preparation of these 
medicines while the search for pre-formulated forms continue. 
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ABSTRACT
Background
There is limited information on patterns of treatment change among new initiators of highly 
active antiretroviral therapy (HAART) in the regions most affected by HIV/AIDS. 

Objectives
To examine treatment change patterns over a five-year period among initiators of HAART.

Patients and Method
Data were obtained from the Fevers’ Unit Database at the Korle-Bu Teaching Hospital. All adult 
treatment naive patients who started treatment with first line HAART between 1st January, 
2008 and 31st December, 2012 were followed over a minimum period of three months. 
The main outcome was the rate of first treatment change, defined as the first substitution/
switch in accordance with the standard treatment guidelines. Data were analyzed according 
to year of treatment initiation.  

Results
A total of 3,933 patients were followed with almost equal numbers of initiators per year. 
The mean age (standard deviation) at treatment initiation was 39 (10.3) years. The most 
prescribed HAART combination was AZT/3TC/EFV, remaining relatively stable over the years. 
Utilization of stavudine containing HAART increased gradually until 2010 and by the end 
of 2012 had dropped to zero. There was an increase in the use of tenofovir (TDF), partly to 
compensate the reduced use of stavudine containing HAART combinations. Kaplan-Meier 
curves showed that treatment change was higher among those who started treatment later 
in the study period compared to those who started earlier. 

Conclusion
A major treatment change in the utilization of antiretroviral medicines in Ghana occurred 
2008-2012, mainly as a result of international policy changes to improve prognosis among 
HIV/AIDS patients.

INTRODUCTION
The most important intervention that delays the progression of HIV to AIDS, assuming 
optimum adherence, is treatment with highly active antiretroviral therapy (HAART) [1]. 
The first antiretroviral drug, zidovudine was mentioned in October 1985; currently there 
are at least seven categories of HAART in use, mostly in combinations of different antiviral 
products [2]. This has led to structured treatment strategies, virtually always under 
the guidance of national or institutional guidelines. Treatment of naïve patients starts with 
a first line HAART, but regimens may change depending on adverse effects or on inefficacy 
as a result of development of drug resistance (virological or immunological). Treatment 
guidelines are adjusted over time based on such insights and evidence. A typical case is 
the recommendation to phase out stavudine in the management of HIV/AIDS by the WHO 
from 2010, because of associated mitochondrial toxicities [3-5] manifested as lipodystrophy, 
lactic acidosis and peripheral neuropathy [6]. This underscores the importance of considering 
the content and revisions of treatment guidelines when studying time trends of HAART, but 
such studies are rare in the literature. Notwithstanding its toxicity profile, stavudine is not as 
expensive as other nucleoside (or nucleotide) transcriptase inhibitors [3].

In several countries, HIV/AIDS risk populations and treatment cohorts have been studied 
over the last decades. These include for example, the Amsterdam Cohort of homosexual 
men and drug users which started in 1984, the North-East London Cohort which has been 
the largest HIV-2 cohort in the United Kingdom, and the Swiss HIV Cohort which looked at 
uptake of antiretroviral therapy, survival and progression to AIDS [7-9]. Sub-Saharan Africa 
has several of such HIV/AIDS cohorts which is understandable because about more than 
three-quarter of the disease burden is from this region [10]. An example is the KwaZulu-Natal 
HIV/AIDS cohort nested within the Africa Centre Demographic Information System (ACDIS) 
cohort [11]. The existence of these cohorts notwithstanding, there is limited information 
on patterns and determinants of treatment change among new initiators of HAART in 
the regions most affected by HIV/AIDS. 

In Ghana well organized government sponsored HIV/AIDS treatment began in the year 
2003 following a period of dominance by private retailers who kept no structured records. As 
of December 2003, HAART for Ghana’s HIV/AIDS population was being managed by only three 
treatment centers in the country, including the Korle-Bu Teaching Hospital (KBTH) treatment 
center in Accra. Treatment of HIV/AIDS has since been decentralized, increasing the number 
of treatment centers from just 3 in 2003 to 179 by December 2014 [12]. The situation has 
improved over the years but more work is on-going.

This study involves the HIV/AIDS cohort at the KBTH. It is a retrospective cohort study 
that examined HAART initiation and changes per individual inception year over a five-year 
period (2008-2012).    
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PATIENTS AND METHODS
Study site
The Fevers Unit of the KBTH was the study site. The Fevers Unit is one of many units of 
the Department of Medicine and Therapeutics. The Unit is responsible for the registration 
and management of all cases diagnosed as HIV/AIDS at the KBTH, as well as those referred 
from other health institutions in Ghana. Provision of antiretroviral therapy in the Unit 
started in December 2003. As of 2015, nearly 10,000 clients have been put on HAART at 
the treatment site. There are three major out-patient clinic days per week, each with an 
average clinic attendance of about 120 patients per day. 

Subjects
All treatment naive patients who started treatment with first line HAART between 1st 
January, 2008 and 31st December, 2012 were eligible for this study if they were 15 years or 
older, enrolled at the Fevers Unit of KBTH and received HAART at the hospital’s pharmacy. 
The date of exposure was the first date the patient received HAART and each patient was 
followed over a minimum period of three months. Patients were followed and analyzed per 
individual inception year, i.e. 2008, 2009, 2010, 2011, and 2012 respectively. All patients 
receiving treatment for prevention of maternal to child transmission (PMTCT) of HIV/AIDS 
were excluded from the study if they were not on full HAART. PMTCT patients who started 
on full HAART and those who resumed full HAART were enrolled on the date this occurred.  

Data source
De-identified and anonymous data for this study were obtained from the Fevers Unit Database 
at the KBTH. In this database diagnostic and treatment records of all newly registered HIV/
AIDS patients at the KBTH are captured. Variables in this study were electronically available, 
and included patient identity, age, sex, inception treatment type and date of inception, 
date of next treatment appointment and treatment change, and WHO disease stage at  
treatment initiation.  

Study outcome
The main outcome was the first treatment change in the year of inception; each person had 
at least 3 months of follow-up in that year. First treatment change was defined as the first 
substitution with another first-line drug or a first switch to a second-line drug as recommended 
by the treatment guidelines for HAART in Ghana during the study period. Death was defined 
as any case captured as such in the database. A loss to follow-up was defined as any patient 
who missed a refill appointment and had no information in the database until 60 days after 
the next appointment date. For patients who did not change treatment, follow-up was 
censored at the death date (as captured in database), date of transfer to another treatment 
site, or end of study period, whichever occurred first.

Ethics
Anonymous data, with no identifiable information on participants were obtained from 
the data administrator. Permission to use data on HIV/AIDS patients in this facility was 
obtained from the Ethical and Protocol Review Committee of the University of Ghana 
Medical School in an earlier study by the same lead author.

Data analysis
Frequency distributions of baseline variables were calculated. Age was categorized into 
six bands and treatment initiation and changes were captured according to the HAART 
combination. Proportions of treatment initiation and change were calculated for type of 
initial HAART per inception year. Kaplan-Meier plots of year of treatment initiation and 
HAART combinations during follow-up from 2008 to 2012 were made and corresponding 
log-rank tests were done.

During the study period, HAART guidelines in Ghana were revised two times, the third 
edition in 2008 and the fourth in 2011 [13]. In the fourth edition, a major amendment was 
made replacing stavudine (d4T) with a nucleoside/nucleotide reverse transcriptase inhibitor 
(in our case tenofovir, TDF) due to stavudine induced side effects. The effects of this event on 
treatment change was captured in this study. SAS software version 9.3 (SAS Institute, Cary, 
NC, USA) was used for all analysis.  

RESULTS
Over the 5-year period a total of 3,933 patients were followed with almost equal numbers of 
initiators per year. The mean age (and standard deviation) of females at treatment initiation 
was 37 (10.0) years and for males it was 42 (9.9) years, but overall the mean age at treatment 
initiation was 39 (10.3) years with most patients between ages 26 and 55 years (Table 1). 
Among those patients for whom WHO disease stage at baseline was known, WHO stage 
III was the most predominant group. The completeness of WHO stage recording improved 
over the years from about 40% in 2008 to virtually 100%, in 2012 respectively. The most 
prescribed HAART combination in this study was AZT/3TC/EFV, remaining relatively stable 
over the years. Stavudine containing HAART increased gradually until 2010 and dropped to 
zero in 2012 following WHO recommendations. There was an increase in the use of tenofovir 
(TDF), partly to compensate the reduced use of stavudine containing HAART combinations. 
Recorded deaths as a percentage of those who were initiated HAART from 2008 to 2012 
were 3.8, 8.0, 6.5, 5.8, and 6.0 respectively.

Table 2 shows that for HAART type, stavudine combinations dominated treatment 
changes, reflected in two plausible patterns, i.e. before 2011 probably due to the surge of 
safety concerns, from 2011, onwards as a result of the WHO initiated guidelines revisions 
to ban stavudine. Stavudine combination therapy was deliberately replaced with other 
combinations from early 2011 and by the beginning of year 2012 most patients have been 
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Kaplan-Meier curves show that treatment change was higher among those who started 
treatment later in the study period compared to those who started earlier. This is shown 
on Figure 1. At the end of the study period (see figure 2), 91.1%, 97.7%, and 92.0% of those 
on a zidovudine combination therapy, tenofovir combination therapy, and those on “other” 
combination therapy respectively, were censored compared with only 34.6% of those on 
a stavudine combination therapy, (p<0.0001). 

Figure 1. Kaplan-Meier (K-M) plots of treatment change patterns by year from 2008 to 2012.  
A - Year 2008, B - Year 2009, C – Year 2010, D – Year 2011, E – Year 2012.

Table 1. Characteristics of five inception cohorts of HAART initiators (2008-2012)

Variable 
2008 (%)
N=836

2009 (%)
N=810

2010 (%)
N=804

2011 (%)
N=753

2012 (%)
N=730

WHO stage 
I 11 (1.3) 18 (2.2) 108 (13.5) 110 (14.6) 155 (21.2)
II 164 (19.6) 66 (8.2) 133 (16.6) 148 (19.7) 150 (20.6)
III 105 (12.7) 50 (7.4) 221 (27.5) 343 (45.5) 313 (42.9)
IV 71 (8.5) 52 (6.4) 123 (15.3) 143 (19.0) 102 (14.0)
Missing 485 (57.9) 614 (65.8) 218 (27.1) 9 (1.2) 10 (1.4)

Age group 
≤ 25 years 37 (4.4) 37 (4.6) 35 (4.4) 45 (6.0) 45 (6.2)
26 – 35 253 (30.3) 247 (30.5) 218 (27.1) 205 (27.2) 189 (25.9)
36 – 45 265 (31.7) 258 (31.8) 255 (31.8) 246 (32.7) 227 (31.1)
46 – 55 154 (18.4) 130 (16.0) 148 (18.4) 131 (17.4) 145 (19.9)
56 – 65 37 (4.4) 29 (3.6) 48 (6.0) 30 (4.0) 48 (6.6)
> 65 90 (10.8) 109 (13.5) 99 (12.3) 96 (12.8) 76 (10.4)

Gender 
Male 290 (34.7) 301 (37.2) 289 (36.0) 252 (33.5) 241 (33.0)
Female 546 (65.3) 509 (62.8) 515 (64.0) 501 (66.5) 489 (70.0)

Initial treatment 
AZT/3TC/EFV 331 (39.6) 263 (32.5) 271 (33.7) 286 (38.0) 317 (42.4)
AZT/ETC/NVP 238 (28.5) 193 (23.8) 166 (20.7) 147 (19.5) 154 (21.1)
d4T/3TC/EFV 154 (18.4) 208 (25.7) 239 (29.7) 117 (15.5) 0 (0)
d4T/3TC/NVP 101 (12.1) 137 (16.9) 103 (12.8) 58 (7.7) 0 (0)
TDF/3TC/EFV 3 (0.4) 2 (0.3) 7 (0.9) 100 (13.3) 202 (27.7)
TDF/3TC/NVP 0 1 (0.1) 3 (0.4) 26 (3.5) 41 (5.6)
Other 9 (1.1) 6 (0.7) 15 (1.9) 19 (2.5) 16 (2.2)

Recorded death 32 (3.8) 65 (8.0) 52 (6.5) 44 (5.8) 44 (6.0)

Number with 
treatment change (N=234) (N=240) (N=280) (N=171) (N=35)
AZT/3TC/EFV 41 (17.5) 20 (8.3) 21 (7.5) 20 (11.7) 16 (45.7)
AZT/ETC/NVP 26 (11.1) 23 (9.5) 13 (4.6) 15 (8.8) 13 (37.1)
d4T/3TC/EFV 98 (41.9) 119 (49.2) 158 (56.6) 87 (50.9) 0
d4T/3TC/NVP 66 (28.2) 80 (33.1) 84 (29.9) 40 (23.4) 0
TDF/3TC/EFV 1 (0.4) 0 1 (0.4) 1 (0.6) 2 (5.7)
TDF/3TC/NVP 0 0 0 1 (0.6) 2 (5.7)
Other 2 (0.9) 0 3 (1.1) 7 (4.1) 2 (5.7)

moved to other HAART combination therapies. There was no trend among the different age 
groups and sex regarding treatment changes. 

Table 2. Treatment changes stratified for HAART regimen and log-rank test by inception year.

Variable 2008 2009 2010 2011 2012

Initial treatment (N=234) (N=240) (N=280) (N=171) (N=35)
AZT/3TC/EFV 41 19 21 20 16
AZT/ETC/NVP 26 23 13 15 13
d4T/3TC/EFV 98 118 158 87 0
d4T/3TC/NVP 66 80 84 40 0
TDF/3TC/EFV 1 0 1 1 2
TDF/3TC/NVP 0 0 0 1 2
Other 2 0 3 0 2

Log rank test p-value <0.0001 <0.0001 <0.0001 <0.0001 0.012

E

A
BC

D
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DISCUSSION
This study showed that zidovudine based combination therapy was the most prescribed 
HAART over time in all the five inception cohorts. By the end of the study period, most 
patients on stavudine based combination therapy had their treatment replaced with 
a tenofovir or zidovudine based combination.

In the first three years during follow-up treatment change was initially gradual. This was 
followed by a period of steep treatment change and then it ended with another gradual 
phase. Those who started treatment from 2011 missed the initial gradual phase but 
experienced a steep phase followed by a gradual treatment changing phase. This implies 
that something may have triggered the treatment change after 2010. In particular, in 
the 2010 revision of the antiretroviral therapy for HIV infection for adults and adolescents 
[14], the WHO recommended a progressive replacement of stavudine in HIV/AIDS treatment 
centers, and gave directions on how less endowed health systems should roll out these 
changes in order to avoid wastage and contain cost. Patients at increased risk of toxicity were 
the first to be affected, and gradually, all those on stavudine had their treatment substituted. 
The need to change was as a result of empirical evidence of toxicity associated with the use 
of stavudine [3-6, 15, 16]. 

It was evident that most patients in this cohort, originally on stavudine, had a replacement 
with tenofovir over time. These changes were made based on well informed reasons. 
Stavudine-related dyslipidemia was reduced significantly after replacement with tenofovir 
[17]. This was due to improvement in total cholesterol, low density lipoprotein cholesterol 
and triglyceride levels [17]. In a randomized double blind study, Gallant et al [18] reported 

Figure 2. K-M plots of treatment change for the main HAART combinations during follow up.  
1. Stavudine (d4T) base, , 2. Zidovudine (AZT) base 3. Tenofovir (TDF) base   4. Other (OTH) combinations.

that tenofovir was as efficacious as stavudine but the former had better lipid profiles and 
reduced lipodystrophy compared to the latter. This is a clear case of superior benefit-risk 
profile of tenofovir over stavudine. Changes from stavudine to zidovudine as observed in 
this study were moderate, in line with what we know about the about the differential profiles 
of these products [19]. All this adds to the commitment of HIV policy makers to ensure that 
HIV/AIDS patients attain optimum quality of life during treatment. 

Our results underscore how effective the Ghanaian health system adhered to WHO’s new 
treatment policy intervention, also in terms of adequate recording of patient data. This has 
been particularly reflective by the fact that in the 2008 cohort almost two-third of the cohort 
members had no recording about WHO disease stage, in the 2012 cohort recording was 
almost universal.

The observation of low frequencies of deaths in this study may be due to various reasons. 
Overall, the data show evidence for strong population treatment effects, even the study 
site was a national referral site with an increased probability of having the sickest HIV/AIDS 
patients from the country. 

 In conclusion, between 2008 and 2012, utilization of antiretroviral medicines in Ghana 
went through a major transition. In this period, stavudine was replaced predominantly 
with tenofovir. Stavidine has since been phased out of HIV/AIDS treatment among adults 
in Ghana. These changes were as a result of several factors, notably international policy 
changes firmly grounded on empirical evidence. Our findings mean that the policy was 
well accepted and implemented by the health sector in Ghana. Low and medium income 
countries need to hasten in the implementation of health interventions to safeguard public 
health and improve quality of life of patients.
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ABSTRACT
Background
A level of 95% adherence to antiretroviral therapy (ART) has been found to benefit HIV/
AIDS patients. Low adherence may lead to treatment failure, and may subsequently result 
in treatment change. The main objective of this study was to evaluate the effect of ART 
adherence on treatment change

Method
Data were extracted from available written clinical and pharmacy records, and the electronic 
database at the Korle-Bu Teaching Hospital. Cases comprised all those (≥15 years) who 
experienced a first treatment change after starting first-line ART between 1/1/2004 
and 31/12/2009. Controls (who did not change treatment) were sampled from the same 
cohort of ART starters and matched to cases on date ART was started. Adherence was 
determined using the proportion of days covered (PDC) approach and poor adherence 
was defined as PDC levels below 95%. Measures of effect were calculated using conditional  
logistic regression. 

Results
The 298 cases and 298 matched controls were similar in most baseline characteristics. 
Among cases 20.1% (60/298) switched to second-line therapy and the rest had treatment 
substitutions. Overall, 88.9% of controls compared with 79.9% of cases had adherence 
levels greater than or equal to 95% (p=0.003). After adjusting for possible confounders, an 
adherence level below 95% was associated with almost four times (ORadj=3.56 (95% CI 1.60 
to 7.88)) the likelihood of having a treatment change.

Conclusion
This study showed that insufficient ART adherence was associated with about four times 
the likelihood of treatment change. Policy makers must partner researchers to engage 
patients more often, to unravel the causes of non-adherence, and make the necessary 
interventions for patients to achieve maximum benefits from dispensed medicines.

INTRODUCTION
Public access to antiretroviral medicines in Ghana began in mid-May 2003. By the end of 
December 2012, a total of 73,339 clients were receiving antiretroviral therapy (ART) [1] 
throughout the country. The availability of ART has led to improved quality of life and an 
increase in life expectancy among HIV/AIDS patients successfully treated [2]. This is primarily 
due to the achievement of low viral loads and improved CD4 cell counts [3] as a result of 
optimal adherence [4, 5]. 

For ART programs to succeed a policy document on treatment guidelines should be 
available. The first treatment guideline for ARTs in Ghana was published in 2002. By the end 
of 2009 there have been two revisions of the document, the first in 2005 and again in 
2008 [6]) with each incorporating the most recent evidence. Presently, ART adopted for 
use in Ghana include only first and second line medicines. First line medicines include 
a combination of nucleoside reverse transcriptase inhibitors (NRTI) and a non-nucleoside 
reverse transcriptase inhibitor (NNRTI), and second line treatments comprise a combination 
of NRTI and a protease inhibitor. All patients (with the exception of those with HIV-2) begin 
treatment with a first line option. 

Researchers have found that adherence plays a crucial role in viral suppression of HIV 
replication [7-9]. Other researchers have linked poor adherence to drug resistance [10, 11]. 
Paterson et al [12] and Low-Beer et al [13] have shown that among HIV/AIDS patients who 
administered at least 95% of their medication, 78%-84% showed undetectable viral load 
compared to 45%-64% among those who took between 90%-95% of their medication. In 
a sub-study of a multicentre, randomized, open-label, comparison-controlled trial, Ickovics 
et al [14] reported that HIV/AIDS patients whose degree of adherence was less than 95% were 
3-5 times more likely to have treatment failure compared to those with adherence levels of 
95% or higher. Furthermore, it has been found that low adherence is a major predictor of 
treatment failure [15] which may lead to changing from one group of medication to another. 
In resource limited settings adherence is determined most of the time from patient self-
report or from pharmacy records [16] (where these exist and are up to date). In a study using 
pharmacy refill information it was shown that using adherence measurements to predict 
treatment failure were as accurate as CD4 cell counts [17].  
If treatment outcomes are not as expected, a treatment change is the most possible 
alternative. In a study in West-Africa on reasons for treatment change to second line therapy, 
Landier et al [18] noted that ART modification could involve a replacement of one or more 
drugs in a combination or a change involving the introduction of a new drug class. Treatment 
modification could be as a result of a number of reasons. These include the possibility of an 
adverse drug reaction [19], a treatment failure, or due to ART policy changes as a result of 
new research findings. As ART is scaled up, chances are that more people will have their 
treatment changed to a second-line therapy. The cost of second line therapy is about six to 
ten times higher than first-line treatment [20]. Hence, there is the need to monitor those on 
first-line medications in order to prevent any unnecessary switches.
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Some HIV studies [21, 22] so far have looked at treatment failure and discontinuation 
of ART from the perspective of temporal trends or taxonomy of possible determinants. 
The present study aims to elucidate a possible association between insufficient adherence 
to ART and treatment change among HIV/AIDS patients at the Korle-Bu Teaching Hospital 
in Ghana. 

METHODS
Study setting
The Fevers Unit of the Department of Medicine and Therapeutics of the (KBTH) was the study 
site. The Unit is responsible for the registration and management of all patients diagnosed 
with HIV in the KBTH as well as those referred from other health institutions in Ghana. 
Provision of antiretroviral therapy in the Unit started in December 2003. As of December, 
2009 about 4850 clients have been initiated antiretroviral treatment at the Fevers Unit with 
about 3,740 of them still on treatment. There are three major out-patient clinic days per 
week, each with an average clinic attendance of about 120 patients. 

Study eligibility
Patients who started treatment between 1st January, 2004 and 31st December, 2009 were 
eligible for the study if they started treatment at least one month before the end of the study 
period. Only those 15 years or older, enrolled at the Fevers Unit of the KBTH, and received ART 
at the Pharmacy Department of the KBTH were included in the study. Patients were included 
in the study if they were on triple therapy. Patients were excluded from the study if their 
clinical records and/or pharmacy records were not available. Patients who were transferred 
to other centers to continue treatment were also excluded because such patients went 
along with their medical records.

Study design
This was a nested case-control study involving patients 15 years or older on antiretroviral 
therapy at the KBTH HIV treatment center. Cases were patients within the treatment cohort 
whose treatment were changed by an HIV clinician from the baseline (first-line) treatment to 
another first line treatment option (substitution) or from the baseline (first-line) treatment to 
a second-line treatment (switch). Changes in dose were not captured as treatment changes. 
The date of (first) change was the index date.

Controls were sampled from the same group of first-time ART users, at the time a case 
occurred, and matched on treatment initiation date plus or minus 15 days. The “Guidelines 
for Antiretroviral Therapy in Ghana” [6] was used as the reference for medicine classification 
as first or second line regimen.

Data collection and definitions
On every clinic visit day, patients are given a date for the next clinic appointment. At 
the pharmacy, medicines are dispensed to match the period until the next appointment 

date. For treatment naïve patients the first two treatments cover a period of fifteen days 
each. The third treatment is for one month, and depending on the patient’s adherence 
record and availability of medicines, subsequent treatment may be up to four months. In 
this study patients who experienced a change in therapy were traced backwards to at most 
the thirteenth month before the date of change in both clinical and pharmacy records to 
ascertain attendance information. For those whose backward history was less than twelve 
months the whole period of treatment was used to establish attendance information. This 
was also done for corresponding controls. The appointment dates and the actual reporting 
dates in clinical records during this period were compared. Because cases were matched 
to controls on treatment initiation date, every risk pair had similar period of observation. 
In the case of pharmacy records, the appointed dates for refill and the actual reporting 
dates were compared.  Using pharmacy records the number of default days for each patient 
(proportion of days covered (PDC) [23]) was determined and this was used as a surrogate 
measure for adherence. Those with a PDC of less than 95% were classified as non-adherent 
and those with a PDC of 95% or higher were classified as adherent to ART. Additionally, those 
with 100% adherence were identified.

Using a data extraction questionnaire, socio-demographic and clinical information on 
selected patients was gathered from clinical records as well as pharmacy records. Socio-
demographic variables included sex, education at baseline, marital status at baseline and 
occupation at baseline. For occupation the covariate “others” were predominantly people 
who were still in school.  Other variables were religious affiliation at baseline and age at 
onset of treatment. Mean difference in BMI of cases and controls was defined as the mean 
of the difference between BMI at the start of treatment and BMI at treatment change/end 
of observation period for cases and controls respectively. Clinical data were made up of 
baseline variables including presence of HIV/AIDS symptoms, CD4 count, WHO staging, 
source of funding health care and treatment type. Physician reported adverse events during 
follow-up post-treatment were also captured. Socio-demographic and clinical variables 
were extracted from the clinical records. Information on type of ART used, date of treatment 
initiation, date of refill and date of treatment change were obtained from pharmacy records. 
Data extraction was carried out by only the lead author to maintain uniformity.

Ethical clearance
Ethical approval for this study was obtained from the Ethical and Protocol Review Committee 
(EPRC) of the University of Ghana Medical School.

Statistical analysis
Univariate analysis included descriptive statistics of socio-demographic, clinical and treatment 
data. Mean differences in continuous variables and normal distributions were determined 
using the t-test and scatter diagrams respectively. Classical Mantel-Haenszel method was 
used to calculate crude odds ratios and other exploratory statistics. For multivariate analysis 
conditional logistic regression was used. The effects of possible confounders including age, 
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sex, educational status, occupation, religion (i.e. socio-demographic variables) and baseline 

CD4 count, baseline WHO stage of disease, body mass index, source of funding, adverse 

drug event after treatment initiation (i.e. clinical variables) on the crude odds ratio were 

explored individually. Variables that shifted the crude odds ratio by at least 10% [24] higher 

or lower were kept in the final model and their combined effect on the relationship between 

adherence and treatment change was ascertained. Likelihood ratio tests were done to 

ascertain effect modification, suspecting that at least sex will modify the effect of the results.

RESULTS 
There were 298 patients who had a treatment change (cases) and 298 matched patients who 

continued their initial ART medication (controls). The median age of cases was 42.7 years 

(inter-quartile range (IQR) 36-51 years), and for controls the median age was 42.7 (IQR 52-36). 

About 65% (195/298) of the cases were female. Among cases, 20.1% (60/298) changed 

treatment to a second line and the rest (79.9%) changed to another first line medicine. 

Table 1 shows baseline socio-demographic variables for cases and controls, and 

the relationship between these variables and treatment change. It can be seen that most 

of the socio-demographic variables did not show any statistically significant difference 

between the two groups of patients. 

Table 2 shows clinical or treatment parameters for both groups and data on possible 

determinants. At baseline the CD4 cell count ranged from 0 to 399 cells/mm3 (mean=104.9 

cells/mm3) for cases and from 1 to 443 cells/mm3 (mean=135.6 cells/mm3) for controls. At 

exit the CD4 cell counts ranged from 1 to 1020 cell/mm3 and from 2 to 1024 cells/mm3 for 

cases and controls respectively. The highest CD4 cell count recorded in this study was 1401 

cells/mm3. The mean difference in BMI among cases was 1.63 (SD=3.04) and for controls it 

was 1.92 (SD=2.66) which was not statistically significant between both groups. Using 95% 

adherence as the cut-off, 84.4% of all patients in this study adhered to treatment. A total 

of 88.9% of all patients who did not change treatment adhered to treatment compared 

with 79.9% (p=0.003) of those who changed treatment (Figure 1). When adherence was 

categorized into three bands (100%, between 99.99% and 95%, and below 95% only 48.8% 

of all patients in the study recorded 100% adherence with antiretroviral therapy (p<0.0001). 

Exploring adherence levels further among those who changed treatment, it was found that 

79.4% adhered to treatment among those whose medication was changed from one first 

line treatment to another first line compared with 83.3% (p=0.01) of those who changed 

from one first line to a second line treatment.

Cases had a higher risk of clinical symptoms at treatment initiation (OR=1.67, 95% CI 

1.19 to 2.34), developed a physician reported adverse reaction (OR=48.33, 95% CI 15.41 

to 151.62), more frequently had CD4 counts less than150 cells/mm3 (OR=2.08, 95% CI 

1.10 to 4.15) and had a higher risk of being diagnosed with a WHO stage IV at baseline 

(OR=1.44, 95% CI 1.02 to 2.03) compared to controls. Furthermore, cases` seemed to use 

Table 1. Socio-demographic characteristics of cases and controls

Variable Cases (%) Controls (%) p-value

Sex (N=298) (N=298)
Male 103 (34.6) 106 (35.6) Reference
Female 195 (65.4) 192 (64.4) 0.802

Age (years) (N=298) (N=298)
30-39 94 (31.5) 89 (29.9) Reference
15-29 19 (6.4) 22 (7.4) 0.617
40-49 100 (33.6) 95 (31.9) 0.500
50-59 58 (19.4) 68 (22.8) 0.113
≥60 27 (9.1) 24 (8.0) 0.655

Marital status (N=293) (N=296)
Single 63 (21.5) 55 (18.6) Reference
Married/cohabiting 159 (54.3) 160 (54.1) 0.492
Divorced/separated 40 (13.7) 47 (15.9) 0.020
Widow/widower 31 (10.6) 34 (11.5) 0.617

Educational status (N=288) (N=295)
Basic and Senior High 219 (76.0) 229 (78.6) Reference
No education 42(14.6) 41 (13.9) 0.814
Higher education 27 (9.4) 25 (8.5) 0.758

Occupation (N=284) (N=294)
Self-employed 196 (69.0) 221 (75.2) Reference
Unemployed 32 (11.3) 27 (9.2) 0.343
Professionals 34 (12.0) 30 (10.1) 0.238
Others 22 (7.7) 16 (5.4) 0.564

Religious affiliation (N=287) (N=297)
Christian 235 (81.9) 257 (86.6) Reference
Other religions 52 (18.1) 40 (13.4) 0.123

Source of funding (N=289) (N=293)
Out of pocket 180 (62.3) 203 (69.3) Reference
Some form of funding 109 (37.7) 90 (30.7) 0.090

a stavudine based treatment more frequently (OR=1.36, 95% CI 0.96 to 1.91) but this was not  

statistically significant.

Univariate analysis showed that low adherence rates were associated with an increased 

risk of treatment change (OR=2.35 95% CI 1.33 to 4.15, see Table 3). Only the presence of 

an adverse drug reaction and occupational status shifted the crude odds ratio by a margin 

greater than 10% upwards or downwards. Only these two variables were therefore 

maintained in the final model for multivariate analysis. After adjusting for these two possible 
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DISCUSSION
This study examined the association between adherence and treatment change using 
a matched case-control approach among adult patients who initiated ART in Ghana. 
Adherence was determined using the PDC method and 95% coverage or higher was taken 
as being sufficiently adherent. Controls in this study were more adherent to treatment 
compared with cases.

 Multivariate analysis results showed that non adherence is independently associated 
with almost four times the odds of treatment change. Kwobah et al [21] identified that 
non adherence was associated with almost three times the odds of treatment failure and 

Table 2. Clinical and treatment parameters of cases and controls and crude odds ratios of association

Variable Case (%) Control (%) Odds ratio (CI) p-value

Initial BMI (kg/m2)± (N=240) (N=240)
20-24.99 91 (37.9) 98 (40.8) Reference
≥25 24 (10.0) 38 (15.8) 0.69 (0.30 to 1.62) 0.394
<20 125 (52.1) 104 (43.4) 1.18 (0.74 to 1.86) 0.486

Clinical symptomsα (N=294) (N=298)
No 131 (44.6) 170 (57.0) Reference
Yes 163 (55.4) 128 (43.0) 1.67 (1.19 to 2.34) 0.003

Adverse drug reaction (N=289) (N=287)
No 133 (45.6) 277 (95.8) Reference
Yes 159 (54.4) 12 (4.2) 48.33 (15.41 to 151.62) <0.001

Initial CD4 cell count (N=293) (N=295)
>250 20 (6.8) 36 (12.2) Reference
150-250 70 (23.9) 91 (30.8) 1.14 (0.41 to 3.15) 0.487
<150 203 (69.3) 168 (57.0) 2.08 (1.10 to 4.15) 0.019

Initial WHO staging (N=293) (N=296)
I-III 229 (78.1) 251 (84.8) Reference
IV 64 (21.9) 45 (15.2) 1.44 (1.02 to 2.03) 0.038

Initial treatment (N=298) (N=298)
AZT/3TC/EFV 85 (28.5) 70 (23.5) Reference
AZT/3TC/NVP 76 (25.5) 71 (23.8) 1.09 (0.70 to 1.71) 0.698
d4T/3TC/EFV 63 (21.1) 84 (28.2) 1.62 (1.03 to 2.55) 0.038
d4T/3TC/NVP 61 (20.5) 60 (20.1) 1.19 (0.73 to 1.94) 0.482
OTHERS 13 (4.4) 13 (4.4) 1.13 (0.51 to 2.79) 0.686

AZT or d4T combination (N=298) (N=298)
AZT base 161 (54.0) 141 (47.4) Reference
d4T base 124 (41.6) 144 (48.3) 1.36 (0.96 to 1.91) 0.084
Other combinations 13 (4.4) 13 (4.4) 1.13 (0.50 to 2.53) 0.784

αClinical symptoms at treatment initiation; ±Body mass index at baseline.

Table 3. Univariate and multivariate analysis of the relationship between adherence and treatment change

Adherence 
Cases (%)
(N=298)

Controls (%)
(N=298)

Crude OR
(95% CI)

Adjusted OR1

(95% CI) p-value

≥95% 238 (79.9) 265 (88.9) Reference Reference
<95% 60 (20.1) 33 (11.1) 2.35 (1.33 to 4.15) 3.56 (1.60 to 7.88) 0.002

1st line to 1st line (N=238) (N=238)
≥95% 189 (79.4) 213 (89.5) Reference
<95% 49 (20.6) 25 (10.5) 2.40 (1.31 to 4.15)

1st line to 2nd line (N=60) (N=60)
≥95% 50 (83.3) 51 (86.7) Reference
<95% 10 (16.7) 9 (13.3) 2.00 (0.37 to 10.92)

1Adjusted for all variables that individually shifted the crude odds ratio by ≥ 10% higher or lower.

Figure 1. Adherence levels for cases and controls and for cases who changed treatment. 

confounders (Table 3), the odds ratio between insufficient adherence and treatment change 
was 3.56 (95% CI 1.60 to 7.88). Stratification by type of treatment change yielded similar 
results; those who did not adhere to treatment among those who changed treatment from 
one 1st line ART to another 1st line were 2.40 (95% CI 1.31 to 4.38) times as likely to do so and 
for those who changed from a 1st treatment to a 2nd line treatment option, the OR was 2.00 
(95% CI 0.37 to 10.92). Likelihood ratio tests performed did not show any significance of 
effect modification among the variables. 
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Gonzalez-Serna [22] et al found that an adherence level greater than or equal to 95% 
independently reduced treatment discontinuation by 61%. Ickovics et al [14] have reported 
that HIV/AIDS patients whose degree of adherence was less than 95% were 3-5 times more 
likely to have treatment failure compared to those with adherence levels of 95% or higher 
and treatment failure is one of the most common reasons to switch therapy [25]. Interestingly, 
non-adherence was similarly associated with a change to another first line or to a second line 
therapy, although the latter was not statistically significant due to low numbers. 

Demographic variables in this study were not associated with a change of therapy. 
The result is not very different from the multi-cohort study of 17 ART programmes [26]. Most 
clinical and treatment parameters, however, were associated with treatment change. With 
decreasing CD4 cell count at ART initiation there was an increasing tendency for a treatment 
change. A number of researchers [27-29] have made similar observations. These findings 
call for treatment initiation to begin during early diagnosis of HIV infection (when CD4 cell 
counts are most likely to be higher). Also counseling and testing services need to be stepped 
up to identify patients during early stages. The development of physician reported adverse 
drug reaction to ART in this study was linked to treatment change. Furthermore, patients 
with adverse drug events seemed to have developed low adherence levels. This link may be 
confirmed with the help of predictive studies beyond this paper but calls for patients to be 
more informed on the benefit-risk profiles of their medicines. 

It was found that overall more patients adhered to treatment compared to the study 
in Cote d’Ivoire [30] in which 74.3% of participants adhered to treatment using a 95% 
cut-off for adherence calculated over a four day period. In the Royal Free Clinic cohort in 
London [27] 45% of participants adhered to treatment using the proportion of days covered 
approach. However, adherence in our study was lower (93.4% kept appointments regularly) 
than that reported by Baqi et al [31]. It is important to maintain the high adherence levels 
observed and continue to strive harder because of the consequences of low adherence 

[32,33]. At the Korle-Bu Teaching Hospital HIV patients undergo three sessions of adherence 
counseling before treatment initiation. This is to ensure that they have a good knowledge of 
the disease and the rational for better treatment outcomes during long periods of therapy. 
It is important therefore, to try and identify those factors that lead to poor adherence in this 
setting and carefully monitor and evaluate them (in addition to other known factors) so they 
do not fall below the levels recommended by the WHO [34]. 

There were limitations in this study. It was assumed that once an antiretroviral medicine 
is prescribed and dispensed, it will be administered but in reality it may be different. The best 
approach is to calculate actual doses administered, although this may be very difficult to 
achieve. But using the PDC [23] which is an objective measurement of adherence especially 
among chronic diseases [35], it is believed that errors will be minimal. Lack of a statistically 
significant association among the subgroup of those who switched to second line treatment 
could be as a result of reduced sample size leading to a wide confidence interval. In particular, 
odds ratios in matched case-control studies are dependent only on the discordant pairs. For 
a reduced sample size, the discordant pairs are reduced accordingly leading to a lowered 

statistical power [36] to predict an outcome even though one may exist. A more powered 
study is therefore recommended in future.

CONCLUSION
Among HIV/AIDS patients, the main guarantee for improved life expectancy is an intervention 
with antiretroviral therapy. However, successful treatment outcomes depends on optimum 
adherence levels. This study identified that adherence to ART is linked to treatment change, 
and non-adherent patients have increased tendency of being affected. This could pose 
a problem to most low and medium income countries because of higher costs of alternative 
antiretroviral medicines. Policy makers must partner researchers to engage patients more 
often to unravel the causes of non-adherence, and make the necessary interventions for 
patients to achieve maximum benefits from dispensed medicines.
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ABSTRACT
Introduction
The correlation between adherence to therapy and patient outcomes in HIV/AIDS patients 
underscores the need to identify bottlenecks that can jeopardize the attainment of optimum 
adherence rates. This study aims to determine risk factors associated with non-adherence to 
first line antiretroviral therapy (ART).

Methods
We contrasted adherence to therapy, i.e. levels below 95% (cases) compared to 95% or more 
(controls), in adult HIV/AIDS patients. Patients were followed for a minimum of three months 
between January 2004 and December 2009. Adherence was calculated using the method of 
proportion of days covered. Logistic regression was used for analysis of patient and disease 
characteristics followed by a test for goodness-of-fit and calculation of the area under 
the receiver operating characteristic (ROC) curve.

Results
In all, there were 73 cases and 367 controls. The median age of cases was 41.0 years 
(interquartile range (IQR): 34.9-50.0), and 46 (63%) of them were female. For controls 
the median age was 43.0 years (IQR: 37-52.1), and 244 (66.5%) were female. The risk factors 
significantly associated with non-adherence to ART were WHO disease stage IV (age and 
gender adjusted OR (aOR) 3.03 [95% CI 1.70, 5.41]) which recorded a risk score of 11, 
presence of symptoms at baseline (aOR 1.70 [95% CI 1.00, 2.90] and risk score 5), and low 
CD4 cell count at treatment initiation (aOR 1.39 [95% CI 0.96, 2.01] and risk score 3). Pearson 
goodness-of-fit test produced a p-value of 0.663 and the area under ROC curve was 0.72 
(95% CI 0.64, 0.85).

Conclusion
In this setting clinical baseline characteristics of HIV/AIDS patients influenced non-adherence 
to ART. Stepping up surveillance interventions for early identification and possibly early 
treatment of HIV/AIDS among Ghanaians by policy makers, health workers and HIV advocacy 
groups could be helpful since WHO disease status and low CD4 count were related to poor 
adherence. 

INTRODUCTION
There is little doubt that the introduction of antiretroviral therapy (ART) among people  
living with HIV/AIDS (PLWHA) has been phenomenal in reducing related morbidity and 
mortality [1,2]. One of the most important factors to this success can be attributed to 
adherence to treatment. Adherence has been proved to be pivotal in increasing levels of 
CD4 cell counts [3,4], a marker for morbidity among PLWHA and thereby reducing the risk of 
deaths [5-7]. An adherence level of 95% or more compared to a level less than 95% has been 
found to strongly correlate with a CD4 cell count increase and viral load, as well as morbidity 
decrease [8]. This underscores the need for efforts to be made to identify  at risk patients 
early enough and make necessary interventions to help in the attainment of optimum 
adherence rates.. 

Several factors have been identified that have beneficial or adverse repercussions on 
adherence. Female sex [9], younger age [10-12], lack of social support [13,14] and lower 
education [15] have all been associated with reduced adherence. Adverse drug events have  
also been linked with a negative effect on adherence [16-18]. An advanced disease stage 
(opportunistic infection) has been identified to improve adherence [15]. Contrary to this, 
a qualitative study in Zambia by Grant et al [19] observed that looking and feeling better was 
a major factor that facilitated adherence to ART. So in different settings both feeling better 
and feeling worse have been linked to non-adherence. There have also been mixed reports 
about the effect of ethnicity on adherence. While some researchers showed that black 
race is associated with lower adherence [11,15], others [20,21] have reported contrasting 
results. This emphasizes that more research is needed among this population, e.g. in  
sub Saharan Africa.

Adherence to medicines is used to refer to a more active, voluntary and collaborative 
involvement of the patient in a mutually acceptable course of behaviour to produce 
therapeutic result [22]. There are contrasting reports concerning duration on treated and 
adherence levels. Some researchers [23, 24] have reported increases in adherence among 
patients on treatment for longer periods, while others [25-27] showed that adherence is 
better during the early phase of treatment. In a recent study, we showed that non-adherence 
is associated with treatment change which is potentially unwanted in case patients need to 
be switched to more expensive second line therapy [28]. Because of the low and decreasing 
prevalence rates (2.1% as of 2012) [29] of HIV in Ghana, coupled with the establishment of 
an organized state controlled distribution of ARTs, it is worth researching adherence to ARTs 
in this country. To optimize adherence, continuous monitoring and proactive interventions 
are needed for early identification of at risk patients. This study aimed to identify risk factors 
associated with non-adherence among adult patients living with HIV/AIDS who experienced 
treatment change at the Korle-Bu Teaching Hospital (KBTH) in Ghana. 
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METHODOLOGY
Setting 
The Fevers Unit of the Korle-Bu Teaching Hospital was the study site. The Korle-Bu Teaching 
Hospital is a 2,000 bed referral hospital in Accra, Ghana. The hospital has 19 clinical 
departments including the Department of Medicine and Therapeutics. The Fevers Unit is 
one of the units of the Department of Medicine and Therapeutics. This Unit is responsible 
for the registration and management of all cases diagnosed as HIV in the KBTH as well as 
those referred from other health institutions in Ghana. Provision of antiretroviral therapy in 
the Unit started in December 2003.

Selection of study participants
This study involved patients on first line ART during the period January 2004 to December 
2009. Patients who had a treatment change during the period were recruited at the point 
of change and adherence was calculated in the year prior to this date for as long as data 
were available. Among those who did not change therapy the same procedure was applied 
starting from the date of recruitment within the study period. Data were obtained from 
available and complete clinical and pharmacy records with the help of a structured record 
form. Adherence was calculated using the method of proportion of days covered (PDC) [30]. 
All those who scored below 95% adherence were classified as non-adherent (cases). Controls 
were those with a PDC of 95% or more. About 5 times as many controls as the number of 
cases were selected to improve the power of the study. Cases were compared with controls 
to examine risk factors for non-adherence to ART. 

Characteristics of patients
Both demographic and clinical characteristics of patients were extracted from hand-written 
clinical records at baseline. For demographic characteristics sex, patient age, educational and 
marital status, distance from ART treatment site, occupation, religion, source of treatment 
funding, smoking status and alcohol drinking status were accessed at treatment initiation. 
For clinical characteristics WHO stage of disease, presence of symptoms (binary variable), 
CD4 cell count, body mass index and initial antiretroviral treatment were all captured at 
treatment initiation.. The presence of physician reported adverse drug event was captured 
during the course of antiretroviral treatment.   

Statistical analysis
Exploratory and descriptive statistics were carried out using Stata intercooled version 12 
(StataCorp LP, College Station, TX, USA) for analysis. Associations were studied using Chi 
squared tests, Fisher’s exact tests where appropriate and logistic regression. A backward 
stepwise method was used allowing for a p-value threshold of 0.2 for statistical significance 
[31]. Goodness-of-fit of the final model was quantified using the Pearson test instead of 
the Hosmer-Lemeshow test because of group unevenness and the presence of small totals 

[32]. The receiver operating characteristic (ROC) curve was constructed and the area under 
the curve (AUC) was determined [33].

RESULTS
In all there were 73 (16.6%) patients who were below 95% adherent (cases) and 367 patients 
who were at least 95% adherent to ART (selected as controls). The median age of cases 
was 41.0 years (interquartile range (IQR): 34.9-50.0), and 46 (63%) of them were female. For 
controls the median age was 43.0 years (IQR: 37-52.1), and 244 (66.5%) of them were female. 
Table 1 shows the comparison of non-adherence  between age, gender and baseline clinical 
variables captured in this study. WHO disease stage IV when compared with a combination 
of all other stages resulted in a significant association with non-adherence (p<0.001) to ART. 
Of those who were symptomatic compared to asymptomatic patients, 58.8% were non-
adherent and 44.9% (p=0.029) were adherent to treatment. Among those on treatment who 
were non-adherent, 54.8% had a zidovudine base, and among those adherent to treatment 
47.1% were zidovudine based; among those on treatment who were non-adherent, 41.1% 
were stavudine based and among those adherent to treatment 51.2% had a stavudine 
component; the rest were on different combinations. There was no significant association 
between treatment options and non-adherence (p=0.116). 

Socio-economic variables in this study were not significantly associated with non-
adherence to treatment as shown in Table 1. There was no significant difference in non-
adherence between those on short term treatment compared with those on long term 
treatment. Of those with ≥ 95% adherence 65.4% of patient was on treatment for at least 
one year, while this percentage was 63.0 for patients with adherence levels < 95% (p=0.697). 
Subsequently both crude and age and sex adjusted odds ratios for non-adherence were 
calculated for the potential risk factors of non-adherence (Table 1). Compared with WHO 
disease stage I-III, a WHO disease stage IV was about three times as likely (aOR, 3.02 [95% 
CI  1.71-5.35]) to default adherence The other factor significantly associated with non-
adherence was presence of symptoms at baseline (aOR, 1.65 [95% CI 1.00-2.81]).

Table 2 shows the association between risk factors and non-adherence after taking 
account of all other variables using the backward stepwise analysis method at a p-value of 
0.2 and the associated risk scores. Only three variables were associated with non-adherence 
to ART in the final model. The variables were, WHO disease stage IV compared with stage 
I-III (OR, 3.03 [95% CI 1.70, 5.41]; p-value, <0.001), presence of symptoms compared with no 
symptoms (OR, 1.70 [95% CI 1.00, 2.90] p-value, 0.052), and CD4 cell count (OR, 1.39 [95% 
CI 0.96, 2.01]; p-value, 0.086). The Pearson goodness-of-fit test for the final model was not 
significant (p=0.663). The area under the curve (AUC) of the ROC was 0.72 (95% CI 0.64, 0.85). 
WHO disease stage IV compared with stage I-III recorded the highest risk score of 11 and CD4 
cell count recorded the lowest risk score (3).
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Table 1. Comparison of cases (adherence < 95%) and controls (adherence ≥ 95%), and crude and age and 
sex adjusted measures of effect between risk factors and non-adherence to ART.

Variable
Adherence 
<95% N(%)

Adherence 
≥95% N(%) p-value cOR#(95% CI^) aORα(95% CI)

Sex© N=73 N=367
Male 27(37.0) 123(33.5) 0.568 Reference Reference
Female 46(63.0) 244(66.5) 0.86(0.51-1.45) 0.77(0.45-1.34)

Age (years)µ N=73 N=367
<25 3(4.1) 8(2.2) 0.480 Reference Reference
25-39 29(39.7) 103(33.5) 0.63(0.16-2.52) 0.61(0.15-2.45)
40-59 34(46.6) 203(55.3) 0.45(0.11-1.77) 0.41(0.10-1.65)
≥60 7(9.6) 33(9.0) 0.57(0.12-2.69) 0.50(0.10-2.44)

Education N=72 N=362
Nil 12(16.7) 46(12.7) 0.581 Reference Reference
Basic-medium 55(76.4) 282(77.9) 0.75(0.37-1.50) 0.73(0.36-1.48)
Higher 5(6.9) 34(9.4) 0.56(0.18-1.75) 0.52(0.16-1.62)

Marital status N=73 N=362
Single 18(24.7) 66(18.2) 0.178 Reference Reference
Married/cohabiting 42(57.5) 191(52.8) 0.81(0.43-1.50) 0.80(0.42-1.50)
Divorced 9(12.3) 59(16.3) 0.56(0.23-1.34) 0.59(0.24-1.43)
Widow/widower 4(5.5) 46(12.7) 0.32(0.10-1.00) 0.34(0.11-1.10)

Distance from ART site N=72 N=362
>10km 18(25.0) 124(34.3) 0.259 Reference Reference
6-10km 22(30.6) 107(29.6) 1.68(0.90-3.15) 1.62(0.86-3.05) 
0-5km 32(44.4) 131(36.2) 1.42(0.72-2.78) 1.37(0.67-2.71)

Occupation N=73 N=356
Unemployed 6(8.2) 36(10.1) 0.857 Reference Reference
Low grade 55(75.3) 253(70.9) 1.30(0.52-3.23) 1.47(0.57-3.82)
High grade 7(9.6) 44(12.3) 0.95(0.29-3.09) 1.02(0.30-3.40)
Others (mostly students) 5(6.8) 24(6.7) 1.25(0.34-4.56) 1.05(0.27-4.03)

Source of funding N=72 N=359
Out-of-pocket 45(62.5) 241(67.1) 0.712 Reference Reference
Health insurance 23(31.9) 99(27.6) 1.24(0.71-2.17) 1.25(0.70-2.25)
Other 4(5.6) 19(5.3) 1.13(0.37-3.47) 1.05(0.33-3.36)

Treatment duration N=73 N=367
< 1 year 27(37.0) 127(34.6) 0.697 Reference Reference
≥ 1 year 46(63.0) 240(65.4) 0.90(0.54-1.52) 0.91(0.54-1.55)

Adverse drug event N=73 N=357
No 52(71.2) 258(72.3) 0.886 Reference Reference
Yes 21(28.8) 99(27.7) 1.05(0.60-1.84) 1.12(0.63-1.98)

Table 1. (continued)

Variable
Adherence 
<95% N(%)

Adherence 
≥95% N(%) p-value cOR#(95% CI^) aORα(95% CI)

WHO stage (I-III vs IV) N=73 N=361
I-III 48(65.7) 309(85.6) <0.001 Reference Reference
IV 25(34.3) 52(14.4) 3.09(1.76-5.45) 3.02(1.71-5.35)

Presence of symptoms N=73 N=365
No 30(41.1) 201(55.1) 0.029 Reference Reference
Yes 43(58.9) 164 (44.9) 1.76(1.06-2.92) 1.65(1.00-2.81)

CD4 cell count (cells/mm3) N=73 N=361
>250 42(57.5) 228 (63.2) 0.485 Reference Reference
150-250 21(28.1) 98 (27.1) 1.16(0.65-2.07) 1.11(0.60-2.03)
<150 10(13.7) 35 (9.7) 1.55(0.71-3.37) 1.42(0.66-3.12)

Body mass index (kg/m2) N=60 N=305
<20 28(46.7) 151(49.5) 0.735 Reference Reference
20-24.99 23(38.3) 118(38.7) 1.05(0.58-1.92) 1.09(0.72-2.07)
≥25 9(15.0) 36(11.8) 1.35(0.59-3.11) 1.41(0.76-3.39)

Treatment options N=73 N=367
Others 3(4.1) 6(1.6) 0.116 Reference Reference
Zidovudine base 40(54.8) 173(47.1) 0.46(0.11-1.93 0.47(0.11-1.99)
Stavudine base 30(41.1) 188(51.2) 0.32(0.07-1,34) 0.34(0.08-1.44)

#crude odds ratio, ^onfidence interval,  α odds ratio adjusted for age and sex, © adjusted for age, µadjusted 
for sex.

Table 2. Regression coefficient and score for each variable in the final model

Variable Regression coefficient Risk score*

CD4 cell count at treatment initiation 0.32 3
WHO disease stage (I-III versus IV) 1.14 11
Presence of symptoms (Yes versus No) 0.53 5
AUC of ROC (95% CI) = 0.72 (0.64, 0.85)

*Obtained by multiplying the regression coefficient by 10 and rounding off the answer to the nearest integer.
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DISCUSSION
In this study risk factors of non-adherence to antiretroviral therapy were examined using 
data extracted from clinical and pharmacy records of an HIV/AIDS cohort of patients in 
Ghana. The final model was made up of disease severity (using WHO staging), CD4 cell count 
and presence of symptoms, both at start of initial antiretroviral therapy. 

Disease severity (identified after comparing WHO stage I-III with WHO stage IV) was 
identified as an important risk factor for non-adherence. Results from Singh et al [15] and 
Gao et al [34] were contrary to this finding, but in a systematic review and meta-analysis 
examining the relationship between disease severity and treatment adherence, DiMatteo 
et al [35], observed that the most severely ill patients who also have serious disease have 
the greatest propensity of non-adherence to treatment. Patients with worse conditions are 
very likely to be on multiple drug treatment, which is also a factor for poor adherence [36, 
37]. Continuous treatment and improved adherence are very important among patients in 
this situation. These two components demand a shared responsibility between treatment 
providers on one side and HIV/AIDS patients (and their care givers) on the other side. Both 
parties need to play their roles optimally to meet the goals of therapy. 

Looking and feeling better was a major factor that facilitated adherence to ART in 
a previous study by Grant et al [19]. Being symptomatic was an independent predictor of 
non-adherence in this study. HIV patients need to be assured always that if they adhere 
to treatment their chances of being asymptomatic and feeling better is high and that this 
may continue for as long as they remain adherent to treatment. There was no significant 
association between recorded adverse event and non-adherence to ART. Laing and Hodgkin 
[38] reported that side effects are rarely captured as predictors for sub-optimal adherence.

Adherence has been proved to be pivotal in increasing levels of CD4 cell counts [3,4], 
a marker for morbidity among PLWHA and thereby reducing the risk of deaths [5-7]. An 
adherence level of 95% or more compared to a level less than 95% has been found to 
strongly correlate with an increase in CD4 cell count [8]. In this setting, CD4 cell count is 
monitored every six months to ensure that patients attain the needed benefits for as long 
as they are on treatment. In our study, lower CD4 counts themselves were associated with 
non-adherence. Our findings strengthen the evidence of other researchers [3, 4] and call for 
more action against those clinical factors that predispose patients to non-adherence to ART. 
A recommended intervention will be to start antiretroviral treatment soon after diagnosis 
for all patients. 

Period on treatment did not have any significant effect on non-adherence after 
separating participants into those on treatment below one year (short term) and after one 
year (long term). This was contrary to the finding of Carlucci et al [23], who reported that 
those on treatment for longer periods were more adherent to treatment after looking at 
a group on treatment for 30 days or more compared to those on treatment for less than 
30 days. This difference may be due to the rather short period (just 30 days) of the short 
term treatment. However Cambiano et al [24] in a prospective study (13 years follow-up) at 

the Royal Free Hospital in London, UK, also recorded a significant increase in adherence with 
increasing time. The different situation in this study may be due to several factors including 
persistent counseling on the part of counselors or under standing of adherence information 
among patients, or patients’ willingness to get better. Further work is needed to identify 
the real drivers. What is important is that attained viral suppresion may last longer and AIDS 
related deaths will be delayed if optimum adherence is maintained. One of the most recent 
interventions of the UNAIDS Programme Coordinating Board is the 90-90-90 initiative, “an 
ambitious treatment target to end the AIDS epidemic” by 2020 [39]. The aim is to work 
hand-in-hand with civil society, community health workers, and all stakeholders, for early 
identification of HIV sero-status, provision of adequate treatment with the intention to reduce 
viral loads [38]. Such intervention in this setting, would most probably be the watershed 
moment since it would address all the three risk factors, that is, there would be less severe 
disease, fewer people with lower CD4 cell count (by reducing viral loads) and less people 
with  WHO disease stage IV.

CONCLUSION
This study shows that disease severity in HIV/AIDS at baseline is associated with non-
adherence to ART during follow-up of treatment. This finding urges health care professionals, 
policy makers and patient and advocacy groups in HIV/AIDS to engage with patients as early 
as possible in their disease course in order to increase awareness and to assist in improving 
treatment adherence. Everything should be done to prevent a devastating spiral of high 
disease severity, low adherence to therapy, further deterioration and so on.   
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ABSTRACT
Background
Adherence to antiretroviral therapy is known to be challenging among adolescents living 
with HIV/AIDS notwithstanding the life-saving importance of this therapy. Of the global 
total number of adolescents living with HIV in 2013, about 83% reside in sub-Saharan Africa. 
The aim of this study was to identify facilitators of and barriers to antiretroviral treatment 
adherence among adolescents in Ghana.

Method
A cross sectional qualitative study using semi-structured interviews for data collection 
was carried out among adolescents (aged 12-19 years) at the adolescents HIV clinic at 
the Korle-Bu Teaching Hospital in Ghana. Predominantly open-ended questions relating to 
antiretroviral therapy were used. Interviews were done until saturation. In total, 19 interviews 
were conducted. Analysis was done manually to maintain proximity with the text. 

Findings
The main facilitators were support from health care providers, parental support, patient’s 
knowledge of disease and self-motivation, patient’s perceived positive outcomes, and 
dispensed formulation,. The identified barriers were patient’s forgetfulness to take medicines, 
perceived stigmatization due to disclosure, financial barriers, and adverse effects of 
antiretroviral therapy. Support from health care workers was the most frequently mentioned 
facilitator, and patient’s forgetfulness, and perceived stigmatization after disclosure were 
the most frequently mentioned barriers. Self-motivation (knowledge induced) to adhere to 
treatment was a specific facilitator among older adolescents.

Conclusion
Continuous information provision in addition to unflinching support from health care 
workers and parents or guardians may improve adherence among adolescents. Also, 
interventions to reduce patient forgetfulness may be beneficial. A multi-sectorial approach 
would be needed to address adolescent disclosure of HIV/AIDS status. 

INTRODUCTION
As of 2013, of the total number of adolescents (people aged between 10-19 years [1]) living 
with HIV, 83% resided in sub-Saharan Africa [2]. Furthermore, between 2001 and 2013, while 
trends in global AIDS related deaths decreased among other age-groups, it increased among 
those aged 10-19 years [2]. Factors responsible for these observations may include a lack of 
knowledge of HIV, inequalities in health services, growing up without parents, early sexual 
activity and a generally risky behaviour [3], and non-adherence to antiretroviral therapy.

The advent of antiretroviral therapy (ART) was a major respite for people infected with 
HIV, but optimal adherence is need for best outcomes. Non-adherence to antiretroviral 
therapy adversely affects clinical [4, 5] immunological, and virological outcomes of patients. 

In general, adherence among adolescents on chronic medication has been found 
to be lower compared with younger children or adults [6, 7] due mainly to the transition 
process of this subgroup [8]. Adherence enhancing interventions in this group have 
had poorly sustained interventions so far [9]. In addition, demographic factors like 
increasing age and female gender have been found to be associated with non-adherence  
among adolescents [10, 11].

Adherence levels are suboptimal averaging in up to 50% of the infected youth [12, 
13]. Among young people living with HIV/AIDS numerous behavioral challenges such as 
peer pressure and concerns about body image, have been found that are associated with 
adherence behaviour [14]. Furthermore, psychological factors, threats to health status 
disclosure and interpersonal relations [15-17] have been reported that affect adherence to 
treatment. Also, stigma and discrimination by friends [18], a complex ART regime [19], and 
an adverse drug effect [20], have all been found to be associated with a decline in adherence. 

According to Radclife et al [21], regular follow up of treatment improves adherence 
among young people. Adolescents who believed that quality of life was improved with 
medication were more likely to adhere to treatment [22]. In a systematic review, patient 
and caregiver education, self-monitoring, telephone follow-up and self-support [23] have 
been mentioned as key strategies to improve adherence among the youth. A schematic 
framework of adolescent adherence is shown as Appendix A.

Very few studies in sub-Saharan Africa (SSA) have targeted adherence among 
adolescents on ARTs resulting in an unmet need among this group. It is important to assess 
the perspective from adolescents themselves in what they see as main treatment barriers 
and facilitators helping them to achieve better treatment adherence. Using semi-structured 
interviews, this study aimed to explore barriers and facilitators to antiretroviral adherence 
among HIV infected adolescents on treatment in Ghana, a low and medium income country 
(LMIC) in SSA.

METHODOLOGY
Study setting and population
The study was conducted at the Fevers Unit of the Department of Medicine and Therapeutics 
of the Korle-Bu Teaching Hospital, Ghana. The Fevers Unit is a referral center responsible for 
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the registration and management of all cases of HIV in adults and adolescents older than 
12 years. There are three out-patient clinic days per week, each with an average attendance 
of about 120 patients. In addition, there is a special clinic for HIV infected adolescents  
on Thursdays. 

A qualitative cross sectional study was performed involving adolescents attending 
the adolescents HIV clinic aged between 12-19 years. The decision to choose 12 years 
as the lower limit instead of 10 years was because the adolescent clinic is attended by 
children aged 12 years and above. Adolescents, both school-going and non-school-going 
who had been on treatment for a minimum of six months at the study site were eligible 
for participation. There were no proxy interviews. Adolescents at the pharmacy waiting to 
refill antiretroviral prescriptions were approached and a request to participate in a study was 
made. Those who agreed signed a written informed consent. During selection an attempt 
was made to have a representative number of people in age groups 12-15 and 16-19. This 
was to ensure that the views of both younger and older adolescents were captured.

Ethics statement
Ethical approval was obtained from the Ethical and Protocol Review Committee of 
the University of Ghana Medical School, Accra, Ghana.

Data collection
Semi-structured interviews were administered to all participants using predominantly open-
ended interview guide. There were follow-on questions depending on an interviewee’s 
response to a previous question. Also, there were questions inviting participants to narrate 
a scenario, for example, “tell me about how you started taking these antiretroviral medicines”. 
All interviews were audio-recorded with the permission of interviewees and held in a secured 
cabinet (an office) at the pharmacy department. Interviews were in English or a local 
language preferred by the interviewee. Themes explored were on general medication use, 
adherence to treatment, influence of others and social activities (see Appendix). Interviews 
were conducted until no new information was emerging from the process (saturation). 
The interviews were conducted over a period of six weeks and were all done by the lead 
author. Each interview lasted between 20-40 minutes.

Data handling and analysis
Recorded interviews in English were transcribed verbatim. Interviews in the local language 
were translated and transcribed into English with back-translation checks. Data were coded 
by two researchers (the lead author and a social scientist with experience in qualitative 
research). Where discrepancies occurred, the two coders met, discussed and came to an 
agreement. All interviews were anonymized during this process.

Analysis 
Analysis was done manually. Those who started ARTs from childhood as well as those who 
started later in life were identified.  This gave an idea of those infected through vertical 
transmission and those from other forms of infection. Data analysis was done using 
framework analysis [24, 25]. The scripts were read again and again (between 4-6 times) to 
identify all key ideas and recurrent themes. With the aims and objectives of the study in focus, 
the data were indexed and labelled for further exploration.  Emerging ideas were coded and 
assigned to various themes. A chart of the main themes and responses from corresponding 
interviewees was constructed. Information from the chart was continuously matched with 
coded information until all important facts providing explanation for the findings were 
identified. These facts were then structured as barriers and facilitators of adherence to ART. 

FINDINGS
Sociodemographic characteristics
A total of 20 adolescents were approached for participation, but one declined because he 
was late for school. The mean age of interviewees was 16.3 years with a standard deviation 
of 1.9 years. The youngest person was 14 years and the oldest was 19 years. There were 3 
boys and 5 girls in the 12-15 years age group and there were 4 boys and 7 girls in the older 
age group. Among those interviewed, 2 had completed senior high school, 4 were in senior 
high school, 12 were in junior high school and 1 dropped out of school at class 5.  Of the 19 
interviews, 17 were in English and two in the local language. 

Only three of those interviewed knew the names of at least one of their antiretroviral 
medicines but most of them knew the name of the most used medicine for opportunistic 
infections (cotrimoxazole). Two patients (a boy and a girl) reported that their situation was 
not as a result of vertical transmission. The boy, a 14 year old, said he had the infection 
through the use of an infected needle and the other, a 19 year old girl, said she was infected 
by her former boyfriend.

There were unique themes that were classified as facilitators or barriers but occasionally 
there were specific ones that apart from encouraging adherence in some participants, made 
others default. A typical case was positive outcomes from antiretroviral treatment where 
one patient reported that it makes him think he is cured. The findings have been grouped 
under “facilitators” and “barriers” with the identified themes serving as sub sections.

Facilitators 
Support from health care providers
All those interviewed said the contribution from clinical staff (doctors, nurses, laboratory 
technicians, registry staff ) as well as pharmacy staff has helped them to be more conscientious 
in taking their medications. Consequently, this was the most frequently mentioned facilitator. 
This was how a 16 years old female reported it: 
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The influence of the health workers has helped me a lot with my medicines. What they 

tell me at the clinic and at the adherence counselling unit encourages me to take my  

medicines regularly. 

Some patients compared the care they had from other health workers with what is given 
them at the treatment site. This was what one of such patient (female, 17 years) said: 

It has helped me. If I were not being treated well I will stop coming here. I may even stop 

taking my medicine and this will surely affect my health. Unlike the doctors who treated 

me before…, those at the treatment centre are nice to me and they help me to take my 

medicine well.

Parental support
Although not all respondents said they were actively assisted by their parents, those who 
did, were happy with such support because it improved their medication taking habits. One 
respondent captured it as follows:

At home my parents remind me to take my medicines when it is time. When I am taking 

it on my own I first show it to them. My parents have been supportive and this has 

helped a lot with the way I take my medicines.

Patient’s knowledge of disease and self-motivation
Knowledge of the nature of HIV and knowing that HIV is only controlled by taking your 
medicines, facilitated the desire for some patients to remember to take their medicines. 
Almost all patients interviewed (n=16) mentioned that HIV is a killer disease found in blood. 
Some mentioned that being serious with your medication could avert such deaths. A 15 
years old girl expressed knowledge of the disease as follows:

It is a bad sickness that kills a lot. It is not good. When you take your medicines seriously 

you will not die but if you stop, you will die. It can be found in the blood. It is also 

in breast milk. If you use a blade and the same towel or sponge with an HIV infected 

person you can get HIV. If you have unprotected sex with someone who has the virus 

you can get the virus. 

Self-motivation through acquired knowledge, though not the general view, was 
mentioned by older respondents as a motivator for taking medicines. An 18 years old post 
senior high school girl gave this account: 

First of all I was counselled on the benefits. Personally I read a lot about the medicines 

and learn a lot that way. At the moment I have assured myself that I am going to be on 

this medicine for the rest of my life and I do not think anything will hinder me.

Patient’s perceived positive outcomes
Participants mentioned the physical changes they experience while on medication as 
a driver for adherence. One of the female patients was all praises for what the medicines had 
done for her,

I think it is ok. At the moment I have gotten used to the medicines. I think it is very 

necessary; it is the reason I am alive today. It helps to boost my immune system and 

prevents further diseases from occurring. I believe it is by the grace of God these 

medicines were made.

Dispensed formulation
Some participants (n=5) in the study mentioned that tablets were more convenient 
compared with syrups. Because of their daily activities and the treatment times, adolescents 
needed to carry their medication from one place to the other. An 18 years old male said this 
about the tablets he takes now compared with the syrup he was previously using: 

My medicines have been changed before. I used to take syrup but when I moved to 

the Fevers Unit it was changed to tablets. I prefer the tablets to the syrup because it is 

more convenient to carry around.

Barriers
A number of reasons were mentioned as responsible for patients’ inability to continue 
treatment as scheduled. 

Patient’s forgetfulness to take medicines
All respondents mentioned forgetfulness due to preoccupation with other life events as 
reason for non-adherence. These included activities such as attending church service, early 
start of school activities, socializing and helping parents/guardians with petty trading 
activities. For example, a boy of 14 indicated that he sometimes forgot to take his medicines 
because he goes out socializing with his peers: 

I take my medicine because I do not want to get ill like before. I want to feel healthy. 

I sometimes forget to take my medicines in the evening because I go out with my 

friends... Sometimes I do not come home early enough. 

Perceived stigmatization due to disclosure
Fear of stigmatization by their mates in school and their friends or peers at home was 
mentioned by all those interviewed. While some interviewees would not even let their 
mates know that they are taking antiretroviral medicines, others admitted that their mates 
were aware but were not sure of what disease the drugs were for. Reasons like asthma and 
sickle cell anaemia were mentioned as some of the answers given when colleagues asked for 
the purpose of their medicines. One patient explained the situation in this form:

At school I take my medicines normally. My friends see me and sometimes ask why I 

always take medicines. I just tell them it is because I have sickle cell anaemia,… if I tell 

them it is for HIV they will laugh at me. I will be ashamed and may not take my medicine. 

If I do not take my medicine I will die so I do not think it is right for me to tell them. 
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Financial barriers 
Although ARVs are free, not all patients find it easy to pay the additional cost of frequent 
travels for their medication due to financial constraints on their parents/guardians. Such 
patients sometimes run out of ARVs and default in medication routine. A 15 years old girl 
living with her mother about 8 km from the treatment centre explained: 

I normally I come to the clinic with my mum but today I decided to come all by myself. 

I sometimes have a problem with transportation. Even today, my mum had to borrow 

money from a friend for my transportation to this place. She was complaining that she 

has not yet received her salary.

Adverse effects of ART
Adverse drug reactions associated with some of the medications particularly dizziness, was 
mentioned as one of the most worrying attributes that discouraged them from taking their 
medicines. This was how one 16 years old boy put it:

Whenever I take the medicine I feel dizzy, I came to report and it was changed. I would 

have stopped taking it. If the side effects are severe I cannot take it.

Although most patients complained about the number of medicines taken they did not 
consider it as a direct cause for non-adherence. One boy explained it this way:

I take haematinics and cotrimoxazole in addition to my medicines. I feel the medicines 

are a lot however, it does not affect the way I take them. In the morning I take the two 

medicines and the antiretroviral dose and I take only the antiretroviral in the evening.

DISCUSSION
Forgetfulness has been reported as a barrier to adherence among adolescent patients [26]. 
In a systematic review of qualitative studies on adherence to ART [27], forgetfulness was 
identified as a major contributor to non-adherence. Forgetfulness has also been reported 
as a major factor of non-compliance to medicines and clinic visits [28-30]. The effect of 
social activities according to this study had a strong effect on patients’ ability to remember 
their treatment times. To overcome this, the use of reminders may be considered. The use 
of short message service (SMS) among the youth has been found to improve self-reported 
adherence [31], and Puccio et al [32] have reported the benefits of cell phone use among 
adolescents and young adults. Most adolescents in Ghana at the moment own mobile 
phones which come with reminder alarms. Care givers can take advantage of this and advise  
adolescents appropriately. 

A factor that almost all interviewees reported as adversely affecting the way they take 
their medicine was perceived stigmatization as a result of disclosure to their friends and 
school mates. It was realized that for some children, their parents or guardians advised them 
not to discuss their sero-status or antiretroviral medication with their peers. While parents 

and guardians want good health for their children, sometimes they may be over-protective. 
Parents need to encourage their wards to disclose their HIV status but would demand 
a lot of education on the part of the public on how to handle such information, otherwise 
it will be counter-productive. This is because of its profound effect on stigmatization 
and discrimination which has been found to be associated with adherence.18 Perceived 
stigmatization and discrimination of HIV/AIDS patients (including those on treatment) cut 
across every facet of Ghanaian society and this will take a holistic approach to circumvent. 
A case worth mentioning involves the renowned 28 year old Ghanaian HIV/AIDS activists 
who, after testing positive in 2007, according to the Ghana National AIDS Commission [33], 
publicly disputed being an HIV patient [34] to avoid stigmatization.  Parents and guardians, 
the health sector, the educational sector and HIV/AIDS advocacy groups should come 
together to discourse this agendum. Mburu et al have suggested a public health intervention 
to help adolescent patients and their parents or guardians [35]. Peer support [36], has been 
mentioned as a major facilitator of adherence among adolescents with a chronic disease, 
but this needs a lot of education on disease etiology among all those in this age group. 
The International Association of Providers of AIDS Care (IAPAC) in conjunction with the WHO 
and the Pan American Health Organization (PAHO) have just developed an appropriate 
training manual [37] for peer education of HIV positive adolescents and young adults. This 
may be helpful in improving the emotional and physical lives of adolescents. 

Adverse drug effects also deterred adherence and most patients mentioned periodic 
dizziness as the cause. This calls for proper monitoring and early intervention to prevent 
non-adherence to treatment. 

Respondents were unanimous about the benefits received from health care workers 
and its effect on medication administration. To improve or at least maintain such standards, 
lessons can be learned from the adolescents training curriculum developed by the Zambian 
Ministry of Health in collaboration with International Center for AIDS Care and Treatment 
Programs (ICAP) [38]. This is a youth-friendly HIV care manual for adolescents living with HIV 
and their caregivers.  

Support from parents (both financial and social) was highly rated by interviewees. 
Studying adherence in general, practical support from parents for adolescents has been 
mentioned by Taddeo et al [39] as positive. They suggested the reinforcement of family 
closeness, cohesiveness and problem solving skills with adolescents.

Adolescents cannot always take their medicines at home because they may be involved 
with public activities that may overlap with their treatment times. They may want to keep 
their antiretroviral medicines away from their peers. For such patients tablets, rather than 
syrups, will be more convenient. On limited occasions liquid preparations have been 
dispensed to adult HIV patients in Ghana because there were shortages with tablets and 
treatment cannot be broken. Care must be taken to eliminate such situations. 

Contrary to reports [19], a complex ART regimen was not problematic in this study. 
Claxton et al [40] have explained that treatment complexity is not the main issue but 
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the relationship between a patient’s routine, expectations and preferences are crucial. Most 
respondents explained that taking the drugs was not very challenging because of the 12 
hourly dose regimens. 

This study has its limitations. Using a qualitative study provided opportunity to explore 
the issues of interests in depth in a way that would not be possible with quantitative studies. 
Although this may affect generalizability, qualitative studies tend to provide information 
as to what to investigate in a more statistically generalizable study. The research involved 
patients’ own account of events which may be subjective. However, the degree of consistency 
in response is assuring, and a source of credibility to the study. This study did not assess 
the relationship between facilitators and barriers, and direct measurement of adherence. 

CONCLUSION
The most recurrent barriers to ART adherence were forgetfulness and perceived stigmatization 
post-disclosure by patients. Adolescents were unwilling to reveal information on their HIV 
disease status to their peers, they mentioned other morbidities as responsible for their 
current situation. This observation needs to be addressed by all stakeholders of HIV/AIDS in 
order to move adolescent HIV treatment forward. The most frequently mentioned facilitators 
to ART adherence among adolescents in this study were the role of health care workers 
at the treatment site and parental support. The findings provide ideas as to interventions 
that can improve adherence among this subgroup, and provide the information to design, 
implement and evaluate their impact with a more statistically generalizable design.
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Medical intervention 
- Counseling and testing 
- Antiretroviral therapy 
- Treatment for opportunistic infections 
- Health support services 
- Type of health care workers 
- Attitude of health care workers 

 

Environmental, behavioural & social factors                       
-Risk behaviour, peer relationship and disclosure 
- Independence from parents 
- Puberty, awareness and self-esteem 
- How HIV was acquired (perinatal or otherwise) 
- Parental (guardian) support 
- Perceptions and discrimination 
 

 

Patient demographic factors 
- Age and gender 
- Education (secondary, tertiary, day or boarding)  

 

Health outcome measures 
- Adherence to medication   
- Presence and severity of adverse events 
- Improvement in CD4 cell count and/or 
viral load and general wellbeing. 
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APPENDIX B  
THEMES EXPLORED DURING THE INTERVIEWS
Types of questions (English version)
Introduction (after consent form is signed/thumb printed)
Hello, you are welcome for this interview.
I will be asking you a few questions about your treatment for HIV and I will plead with you to 
answer to the best of your knowledge.
Please tell me what you know about the HIV/AIDS disease

General medication use
How many ARTs are you taking at the moment?
What is/are the name(s) of your medicine(s)?
Tell me something about when you started taking these medicines
Do you have other medicines in addition to these? How do you feel about the number of 
medicines you are taking so far? 
How did you feel during the first two weeks after starting your medication?
Have you ever had a change of medication? What was the reason for this change?
What is your own perception of these medicines?

Adherence - medication intake behavior
How often do you taken your medicine? 
Tell me what makes you take your medicines well.
Tell me what does not make you take your medicines well. 
Please tell me on which days of the week you are most likely to forget to take your medicines.
Why in your opinion is this so?
Tell me about your experiences at home when taking your medicines.
Tell me about your experiences at school when taking your medicines.
Please describe your worst experience concerning your medicines.

Influence of others
What is your relationship with the health workers at the clinic?
What is your relationship with those who serve you medicines?
How has these influenced your attitude towards your medicines?
In your opinion how has living with (or without) your parents affected the administration of 
your ARTs?
Do you often discuss your condition (HIV status) with your peers?
If No to Q22, is there any reason(s) why?
If yes to Q22, how has that affected your drive to continue taking your ARTs?

Alcohol/drug use
Do you drink alcohol or smoke? Do you use other drugs like crack or cocaine? 
If yes to Q25, do you get hangover from such practice? How does this affect your routine 
uptake of ARTs?

Conclusion
What else would you like to say about your medicines that we have not discussed today?

Thank you for your time and patience. You will hear from me soon.
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ABSTRACT
Background
Cases of the A(H1N1) 2009 influenza were first recorded in Ghana in July, 2009. In June, 
2010 when prioritized vaccination against the novel influenza A(H1N1) virus started in 
the country, health workers were among the selected groups. The main objective was to 
determine the distribution and types of adverse events reported following immunization 
of health care workers at the Korle-Bu Teaching Hospital (KBTH) from the day vaccination 
started until one week after the end of vaccination.

Method
Safety data collected during the AH1N1 influenza vaccination of health workers at 
the Korle-Bu Teaching Hospital (Accra, Ghana) was used for this study. All workers, 18 years 
and over were eligible for vaccination. For uniformity 0.5ml of Pandemrix® (equivalent to 3.75 
micrograms of heamagglutinin antigen) was administered intramuscularly into the deltoid 
muscle of the left arm. Each vaccinee was issued with a card and was advised to report 
any adverse events following immunization to designated health workers for follow-up. 
Incidence rates of adverse events were estimated and compared to the Pandemrix® Summary 
of Product Characteristics (SPC)

Results
A total of 5870 people (64.9% females) with a mean age of 34.0 years were vaccinated. 
In all 140 vaccinees reported adverse events. The mean age among vaccinees reporting 
adverse events was 36.1 years. The overall incidence of vaccinees reporting adverse events 
and the overall incidence of adverse events was 232 (95% confidence interval {CI} 199 to 
320) per 10,000 people and 930 (95% CI 820 to 1070) per 10,000 people respectively. In 
particular, we found no difference in the way males reported AEFI compared to females  
(χ2 =0.59; P>0.2) and we did not find any association between age as a categorical variable 
and vaccine adverse event reporting (χ2=5.24; P>0.1). There were only three serious cases 
which led to hospitalization. All three cases occurred within 24 hours of receiving the vaccine. 
The incidence rates for the various reported events were all lower compared to those in 
the Pandemrix® SPC, but while injection site pain was the most frequent in the SPC and 
other foreign studies, we recorded headache as the most frequent. Even fatigue, muscle/
joint aches and fever had higher incidence rates compared to injection site pain. Tachycardia 
(n=6), tinnitus (n=1) and decreased appetite (n=4) were reported although not included in 
the SPC.

Conclusion
The vaccine was safe among the population that was vaccinated. Although similar events 
were reported in other studies, the incidence was different and there were a few differences 
in the most frequently reported events. More of such studies should be encouraged in Low 
and Medium Income Countries to bridge the information gap with the developed world. In 
particular, health care workers could be used to obtain first-hand information.

INTRODUCTION
Safety reporting of marketed medicines has always been an issue of global importance. 
Especially in low and emerging economies it may be difficult to get information on medicine 
safety because of non- existent or weak monitoring structures. For most results obtained, 
this has been through the process of spontaneous reporting. However, in recent times, 
cohort event monitoring ((CEM) also called prescription event monitoring) is advocated as 
a tool in low and middle income countries because of its strengths in signal generation, and 
also because it is prospective [1, 2] leading to précised estimation of event rates.

So far, the CEM methodology has been proposed and used for malaria [1] and HIV [2] 
medications, but this or a similar tool may be applied to safety monitoring of vaccines such 
as the H1N1 vaccine.  The use of health care workers as a special group for research has been 
very helpful in the past. Doll and Hill [3], investigated the effect of smoking on lung cancer 
among British doctors, the Nurses’ Health Study cohort [4] and the Health Professional Study 
cohort [5] are important special group examples that can be cited. Logistically, using such 
defined groups is advantageous because problems with follow-up [6] are minimal.

In Ghana, when the Ministry of Health decided to vaccinate Ghanaians against the influenza, 
health care workers were among the first to be vaccinated after the first reports of A(H1N1) 
2009 influenza in July 2009 [7]. For most developing countries including Ghana, vaccines 
were supplied by the World Health Organisation (WHO). Because of the nature of vaccine 
technology, it was evident that in the early stages of the pandemic, available vaccines would 
not be enough to cater for everyone [8]. To mitigate such anticipated shortfalls the Strategic 
Advisory Group of Experts on Immunization (SAGE) of the WHO identified three different 
objectives that countries could adopt as part of their pandemic vaccination strategy [9]. 
These were “(i) protecting the integrity of the health-care system and the country’s critical 
infrastructure; (ii) reducing morbidity and mortality; and (iii) reducing transmission of 
the pandemic virus within communities”. SAGE also recommended immunization strategies 
that should be used by countries depending on their epidemiological trends, resources and 
ease of access to vaccines [9].  

The National Technical Coordinating Committee (NTTC) of the Ministry of Health, Ghana 
decided that vaccination should be prioritized [10] because Ghana received vaccines 
equivalent to just about 10% of the population. Health workers, national security personnel, 
pregnant women (after first trimester) and other high risk people (asthmatics, cardiovascular 
disease patients, diabetic patients, international travellers, etc) in that order, were scheduled 
to be vaccinated depending on availability of vaccines [10]. People below 18 years were 
not vaccinated. Vaccine deployment was under the auspices of the Vaccine Deployment 
Sub-committee of the NTCC and the disease surveillance departments; the National 
Program on Immunisation and the Food and Drugs Board of Ghana were responsible for  
safety surveillance.  

Previous studies evaluated the safety of the H1N1 vaccine in daily practice. After using 
about 82 million doses of 2009 H1N1 influenza vaccines in the United States of America, 
safety reports from the Vaccine Adverse Event Reporting System (VAERS) showed that about 
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93% (9359/10085) of all such reports were not serious [11]. During monitoring of safety of 
vaccines and antivirals against the pandemic A(H1N1) 2009 influenza in France 3855 events 
were recorded after using 4.1 million doses of the Pandemrix® vaccine [12] (GlaxoSmithKline 
Biologicals s.a., rue de l’Institut 89, B-1330 Rixensart, Belgium). Only 5% of these were 
serious, the rest were non-serious and expected. The profile of adverse events reported 
during monitoring following mass immunization of various age groups in the Netherlands 
was comparable to that indicated in the summary of product characteristics (SPC [14]. 

However, Ghana is a sub-Saharan country located in the tropics where seasonal influenza 
is not endemic and nobody receives seasonal flu vaccination. According to reports [14], 
the last time an outbreak of this nature (the Spanish flu) occurred in Ghana (then Gold 
Coast) was in 1918 when the death toll was about 11,600. The population at the time was 
about 2 million [14] compared to the current population of about 24 million. Therefore, 
adverse events occurring after vaccination in the Ghanaian population may differ from  
other populations. 

This article therefore reports on the distribution and types of adverse events following 
immunisation (AEFI) of healthcare workers in a health institution in a tropical country 
devoid of seasonal influenza, after receiving a single dose of the monovalent Pandemrix®  
A(H1N1) vaccine.

MATERIALS AND METHODS
Setting 
The Korle-Bu Teaching Hospital is a tertiary health institution with 2000 beds. It shares 
the same premises with the University of Ghana Medical School and the School of Allied 
Health Sciences, the School of Nursing and the School of Pharmacy, and students of these 
education institutions use the hospital for their practical training. All healthcare workers of 
the Teaching Hospital age 18 years and older were eligible for vaccination. Those who had 
previously had the infection and had been treated were excluded. Each participant received 
one dose of 0.5ml of Pandemrix® (H1N1) vaccine with batch number A81CA656A. This was 
a monovalent, split virion, inactivated and adjuvanted vaccine propagated in eggs [15]. 
The seed virus was derived from A/California/07/2009 (H1N1) strain (where A is the virus 
type, followed by the geographical region, then the strain number, and then the year of 
isolation, and lastly, the strain type [16]). It is administered as a single dose of 0.5ml which is 
equivalent to 3.75 micrograms of heamagglutinin antigen.

For uniformity, the injection was administered intramuscularly into the deltoid muscle 
of the left arm. Trained Community Health nurses from the Ghana Health Service were 
used for the immunization program. At the Korle-Bu Teaching Hospital five immunization 
centres were set up at strategic locations to improve accessibility. Immunization was 
done from the 14th -18th June, 2010. All those who were vaccinated were issued with an  
immunization card. 

Safety assessment
One week prior to initiation of immunization, letters were sent to all clinical departments 
to sensitize workers. Copies of the special adverse events reporting forms designed for 
the exercise (using the Vaccine Incident Report Form from the North Yorkshire Health 
Protection Unit and North Yorkshire and York NHS Primary Care Trust as a guide [17]) 
were attached to these letters so that they will be familiar with the form. All vaccinees at 
the vaccination centres were verbally informed of the risks associated with the vaccine and 
were advised to report suspected adverse events to designated members of the Public Health 
Unit (PHU) to complete the reporting form. The members of the PHU were made of two 
doctors and a pharmacist. Their role (among others) were to ensure that all those reporting 
had received the Pandemrix® vaccine previously. Those with serious [18] adverse events 
following immunization (AEFI) were referred to standby physicians at the Surgical/Medical 
Emergency Unit for monitoring. Adverse event data were collected from the first day of 
immunization until one week after the end of the immunization period. An AEFI in this study 
was defined as any untoward medical occurrence in a vaccine which follows immunization 
and which does not necessarily have a causal relationship with the administration of 
the vaccine [19]. Therefore, no causality assessment was carried out.

Data analysis
Data on collected adverse events were entered by two separate national service persons 
using Microsoft Excel version 2007. These were validated and transferred to Stata intercooled 
version 9 StataCorp LP, College Station, Texas, USA, for analysis. Collected AEFIs were recoded 
using medical dictionary for regulatory activities (MedDRA) system organ classification 
(SOC) codes version 11.1.

Those vaccinated were compared with the cases of adverse events collected using 
age (categorized in four bands) and sex. Using Pearson’s chi squared test, we explored 
associations between adverse event reporting and age as well as sex. Incidence reporting 
rates were calculated per 10,000 patients/doses of the Pandemrix® vaccine administered 
and 95% confidence intervals were calculated. Incidences of specific AEFIs reported were 
compared to classification in the Summary of Product Characteristics [15] of Pandemrix®. 
There were four missing values on age which were excluded from the final analysis. 

Ethical clearance
Ethical clearance to use the collected data for the study was given by the Ethical and Protocol 
Review Committee of the University of Ghana Medical School (UGMS), Accra, Ghana. 

RESULTS
A total of 5870 people (64.9% females) were vaccinated (see Table 1). Nearly half of 
the healthcare workers vaccinated were less than 30 years old and mean age among 
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vaccinees was 34.0 years. Vaccination of females outnumbered males in all age groups with 
the exception among those aged 40-49 who were almost equal in number.
A total of 140 vaccinees reported suspected adverse events, 94 (67.1%) of whom were 
women. The mean age of vaccinees reporting adverse events was 36.1 years. There were 
four missing values for age (3 males and a female) among those who reported. These were 
excluded from any age related analysis.

The total number of adverse events reported was 544, the reason being that most of 
the vaccinees reported multiple events. The mean number of adverse events reported was 
four. Figure 1 shows the distribution of adverse events reported, ranging from 1 to 8 events 
per reporting vaccinee. 

The overall incidence of vaccinees reporting adverse events and the overall  incidence of 
adverse events was 232 per 10,000 people (95% confidence interval (CI) 199 to 320) and 930 
per 10,000 people (95% CI 820 to 1070) respectively. Table 1 shows the incidence distribution 
by gender and age group.

Apart from the incidence per 10,000 for females aged 40-49 years, all the other were 
rather similar (see Figure 2). In particular, we found no difference in the way males reported 
AEFI compared to females (χ2 =0.59; P>0.2) and we did not find any association between age 
as a categorical variable and vaccine adverse event reporting (χ2=5.24; P>0.1).

There were only three serious cases which led to hospitalization. This amounted to 
a reporting rate of 5 (95% CI 2 to 9) per 10,000 people vaccinated. Each of them reported 
more than one event some of which were more severe (weakness, dizziness, breathing 
difficulty, fever, fast heartbeat, muscle and joint aches). All three cases occurred within  
24 hours of receiving the Pandemrix® injection. Each case was detained overnight (for about 
24 hours) and they all fully recovered.

Table 2 shows that adverse events classified as general disorders and administrative site 
conditions or nervous system disorders were the two most frequently occurring adverse 
events categories. The incidence rate per 10,000 doses for headache (a nervous system 
disorder) was 162 (95% CI 137 to 189). This was the most predominant adverse event that 
was reported. Other reported adverse events with high incidence rates in this study included 

Table 1. Distribution of number of people vaccinated and vaccinees reporting adverse events following 
immunization by gender and age group.

Age group

<30 30-39 40-49 >=50 TOTAL

Number of healthcare workers vaccinated (N=5870)
Male (%) 849(29.8) 494(39.9) 407(50.1) 361(37.1) 2,111(35.1)
Female (%) 1,999(70.2) 743(60.1) 406(49.9) 611(62.1) 3,759(64.9)
Total (%) 2,849(100) 1,237(100) 813(100) 972(100) 5,870(100)

Vaccinees reporting adverse events following immunization (N=136z)
Male (r) 17(0.020) 10(0.020) 10(0.025) 6(0.017) 43(0.020)
Female (r) 39(0.020 20(0.027) 17(0.042) 17(0.028) 93(0.025)
Total (r) 56(0.020) 30(0.024) 27(0.033) 23(0.024) 136(0.023)

z There were 4 missing values (3 males and I female) for age which were excluded; r=age specific  
incidence rate.

Page 159 of 241 

 

Figures 
 

Figure 1. Distribution of multiple events among vaccinees who reported adverse events following 

immunization. 

 

Figure 2. Incidence rates of adverse events reported per 10,000 people with 95% confidence interval. 
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Figure 1. Distribution of multiple events among vaccinees who reported adverse events  
following immunization.

Figure 2. Incidence rates of adverse events reported per 10,000 people with 95% confidence interval.
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redness at the injection site. There were two reports of sleepiness (somnolence).

Most of the AEFIs reported were well established [15, 20]. However, events like 
tachycardia, tinnitus and decreased appetite were not recorded in the Summary of Product 
Characteristics (SPC) of the Pandemrix® A(H1N1) vaccine. 

Further, Table 2 shows that all the events reported were either within or below 
the expected range when compared to information from the Pandemrix® SPC but the trends 
were not always the same. For example, the most predominantly reported adverse event 
in this study was headache but in the SPC,  injection site pain was mentioned as the most 
frequently occurring adverse reaction. 

DISCUSSION
This article presents the results of adverse events reported following immunization of 
healthcare workers in a Teaching Hospital in Ghana. Out of a total of 5870 people who were 
vaccinated, 140 reported adverse events. The overall incidence rate of reported cases was 
239 per 10,000 people, and the highest number of adverse events reported per person was 
eight. Only 2.1% (3/140) of reported AEFI were serious. 

The large number of vaccinees under 30 years is representative of the population pyramid 
of Ghana, 66% of who are below age 30 years [21], which enhances generalizability of our 
results. The proportion of patients reporting serious adverse events among those reporting 
any event was lower in this study (2.1%) than previously reported by Vellozi et al [11] who 
reported 7.2% (726/10,085) after administering 82.4 million doses using the Vaccine Adverse 
Event Reporting System (VAERS) and Liang et al [22], who reported 8.8% (711/8067) after 
using 89.6 million doses. However, this study involved a much smaller population size and 
used only the Pandemrix® vaccine but the other two studies used different vaccines. Kung 
et al [23], reported that 0.77% of the study subjects in a clinical trial reported any events 
that affected daily activities requiring medical attention. All findings from clinical practice, 
including our study results, imply that serious reactions may be associated with an influenza 
A(H1N1) 2009 vaccine. On the contrary, Greenberg et al [24], Vajo et al [25] and Plennevaux 

Table 2. Types and distribution of adverse events following immunization (AEFI) using MedDRA system 
organ class (SOC) codes.

Adverse event MedDRA PTa

Frequency
N=5870 IRα/10,000

IRq/10,0 00
(N ~5000)

Blood and lymphatic system disorders
Lymphadenopathy Lymphadenopathy 2 3 ≥100 - <1000

Metabolism and nutritional disorders
Loss of appetite Decreased appetite 4 7 -

Psychiatric disorders
Change in behaviour Abnormal behaviour 10 17 ≥10 - <100

Nervous system disorders
Dizziness Dizziness 48 82 ≥10 - <100
Sleepiness Somnolence 2 3 ≥10 - <100
Headache Headache 95 162 ≥1000

Eye disorders
Pain in eyes Eye pain 1 2 ≥100 - <1000

Ear and labyrinth disorders
Ringing sound in the ear Tinnitus 1 2 -

Cardiac disorders
Fast heart beat Tachycardia 6 10 -

Vascular disorders
Paleness Pallor 1 2 ≥100 - <1000

Respiratory, thoracic and mediastinal disprders
Hoarseness Dysphonia 7 12 ≥100 - <1000
Breathing difficulty Dyspnoea 2 3 ≥100 - <1000
Runny nose Rhinnorhoea 1 2 ≥100 - <1000
Sore throat Pharyngolaryngeal pain 1 2 ≥100 - <1000
Sneezing Sneezing 1 2 ≥100 - <1000

Gastrointestinal disorders
Abdominal pain Abdominal pain 1 2 ≥10 - <100
Nausea Nausea 29 49 ≥10 - <100
Vomiting Vomiting 4 7 ≥10 - <100

Skin and subcutaneous tissue disorders
Hives Urticaria 3 5 ≥10 - <100
Itching Pruritis 3 5 ≥10 - <100

Musculoskeletal and connective tissue disorders
Pain in the neck Neck pain 1 2 ≥100 - <1000
Muscle and joint aches Myalgia/arthralgia 80 136 ≥1000

Table 2. (continued)

Adverse event MedDRA PTa

Frequency
N=5870 IRα/10,000

IRq/10,0 00
(N ~5000)

General disorders and administrative site conditions
Weakness Asthenia 89 152 ≥1000
Chills Chills 2 3 ≥100 - <1000
High/low fever Pyrexia 76 129 ≥1000
Pain/redness at injection site Injection site pain 61 104 ≥1000

a Prefered Term; α Incidence rate per 10,000 in this study;  q Incidence rate per 10,000 from Pandemrix® SPC[15].
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et al [26], in separate randomised trials reported that no vaccine related serious adverse 
events were recorded.

We did not find any difference in adverse event reporting rates between the sexes and 
there was no association between vaccine adverse event reporting and the various age 
groups vaccinated. This is consistent with the review from Vellozzi et al [11]. 

Nervous system disorders, general disorders and administration site conditions, and 
musculoskeletal and connective tissue disorders accounted for most of the adverse events 
that occurred among cases. In particular, headache, pain at injection site, body weakness, 
pyrexia and myalgia/arthralgia occurred most frequently. This was also the situation with 
other studies [23-25, 27,28]. However, some reported adverse events such as tachycardia, 
tinnitus and decreased appetite were not yet included in the SPC.

For vaccines used in different populations comparability is essential for evidence-
based understanding of safety concerns [29]. Case definitions may also differ depending 
on whether it was collected from clinical trials or passive post-marketing surveillance, or as 
a result of its origin i.e. from a developed or developing country [30-35]. The incidence rates 
for the various reported events were all lower compared to those in the Pandemrix® SPC [15] 

, but while injection site pain was the most frequent in the Pandemrix® SPC and other studies 
[24,28] we recorded headache as the most frequent. Even fatigue, muscle/joint aches and 
fever had higher incidence rates compared to injection site pain. Ghana is hyper-endemic 
for malaria [21] and infectious diseases are present. Headache, fever, muscle/joint aches and 
fatigue are characteristic symptoms of malaria. These high incidence rates could also be 
the result of background rates [36, 37] of such events being reported just because of their 
temporal association. Although temporality is essential, it is not sufficient to prove causality. 
It is well known that background rates could lead to over-ascertainment of an event and it 
is therefore necessary that these are accounted for during causality assessment of events. 
A selective increase in the number of reports following immunization could also have been 
possible due to notoriety bias [13].

Uncommon adverse events with relatively high incidence rates (dizziness, nausea and 
abnormal behaviour) per 10,000 doses may also be due to high background rates or as 
a result of co-medications. These would need to be further investigated in any future mass 
immunization activity. There were two reports of sleepiness (somnolence). Both cases were 
females and their ages were 36 years and 45 years. Nevertheless, there have been reports 
of possible association between Pandemrix® and narcolepsy [38-42] involving vaccination 
against H1N1 virus among children and adolescents. The Global Advisory Committee 
for Vaccine Safety (GACVS [43] after close monitoring of investigations indicated that 
the situation was not a general worldwide phenomenon and current available information 
was inadequate to prove association. That notwithstanding, GACVS agrees with the European 
Medicines Agency for Medicinal Products for Human use, that Pandemrix® should only be 
used by people twenty years and older [44]. Vajo et al [25] suggested the involvement of 
different ethnic groups in studies concerning the A(H1N) influenza vaccine. This is one such 

study and it is hoped that it would serve as a comparator for similar studies, especially those 
in sub-Saharan Africa.

There were potential limitations which need to be mentioned. There is the propensity 
for under-reporting, a characteristic of most passive surveillance studies which may 
lead to biased estimates of events [45, 46]. However, the use of healthcare workers may 
have resulted in better reporting response than would have been the case compared to 
the general population. The short surveillance period (which was done to avoid the reporting 
of extraneous events) may have prevented the capturing of events of long latency. We hope 
to improve upon this subsequently. Background rates of adverse events were not calculated, 
and may lead to over-ascertainment of some events. Such a system of adverse event 
reporting may only be used for signal generation [47], it cannot prove causality. 

Collection of data for this study was comparable to CEM in that it was observational and 
prospective [1, 2]. However, unlike CEM, there was no pre-treatment control period.  

This article is concerned with vaccine adverse events collected after mass immunization 
of healthcare workers using Pandemrix® A(H1N1) vaccine. It has shown that monitoring of 
adverse events following immunization among healthcare workers can be a useful tool 
to study vaccine related adverse events. Efforts should be made to determine the actual 
vaccine adverse event incidence rates because this can impact positively on vaccine uptake 
in future.

Immunization is a public good and the higher the extent of coverage the better the effect 
on the general population. It has been observed that vaccine adverse event reports during 
vaccination campaigns can be used to inform the general public on the expected benefit-
risks that may be associated with the vaccine and this may improve immunization levels 
in future programs [48]. Public health commitment to improve the knowledge on vaccines 
should be encouraged and should focus on both risks and benefits.

Using data from health care workers for this study was helpful for many reasons. First 
of all, these are knowledgeable people who are likely to report events they experienced. 
Further, should the need be for follow-up enquiries, this may not be difficult because of 
close proximity of reporters compared to the general population. For such programs to be 
successful prior notification of prospective vaccinees should be done well. Additionally, 
to forestall misguided publications, the press should be briefed. The estimated cost of 
operational activities of the program was $1,138,000.00 [10]. Irrespective of the limitations 
encountered in this study, the lesson learned for other countries, particularly those in low 
and medium income countries is that big studies are good if done well, but small studies, if 
carried out well, can also make a difference.

CONCLUSION 
Among health workers at the Korle-Bu Teaching Hospital in Ghana, the Pandemrix® vaccine 
was relatively safe. The most prominent adverse events reported were headaches, dizziness, 
muscle and joint aches, weakness, fever and injection site pain. The types of AEFI reported 
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were similar to other studies but the frequency of occurrence did not follow the same 
pattern. While studies in the USA, Europe and China reported injection site pain as the most 
frequent AEFI, we recorded headache as the most frequent event. Even fatigue, muscle/joint 
aches and fever, were more frequent than injection site pain. The real benefits and risks of 
vaccines should be made known to the general public since this may improve uptake of 
immunization in future. 
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ABSTRACT
Background
Timely reporting of safety information post vaccination is pivotal for the success of any 
vaccination program. Active surveillance, although costly, are more reliable for real 
time collection of adverse events following immunization (AEFI). In this study, AEFIs 
reports  from the Food and Drugs Authority of Ghana using active surveillance were used  
to identify signals. 

Method
De-identified data from active surveillance for AEFIs after H1N1, yellow fever, meningitis, 
measles-rubella, pneumococcal-rotavirus and human papilloma virus vaccinations were 
used. The vaccinations occurred between January 2010 and December 2013. The first ten 
most occurring events for each vaccination were captured. These were arranged using 
Medical Dictionary of Regulatory Agencies (MedDRA) Preferred Term (PT) and System Organ 
Classification (SOC) codes. Proportional reporting ratios (PRR, 95% CIs) were calculated. 

Results
A total number of 5,141 reports were analysed ranging from 33 (human papilloma virus) 
to 1958 (measles-rubella). Only the first 10 most reported AEFIs per vaccine were used for 
the analysis. Between 22% and 55% of all AEFIs per vaccination were collected on the day 
of vaccination. For each vaccination, at least 87% of all reported AEFIs occurred in the first 7 
days post-vaccination. Active surveillance lasted for 30 days for most vaccination programs. 
For H1N1 vaccination the signal with the highest PRR was dizziness (PRR 6.71 (95% CI 5.01, 
8.18), Chi square 216.6); the signal with the highest PRR for human papilloma virus and 
measles-rubella was abdominal pain (PRR 8.15 (95% CI 3.46, 19.23), Chi square 30.2) and   
PRR 43.75 (95% CI 17.81, 107.45), Chi square 200.7) respectively; the signals with the highest 
PRR for yellow fever, meningitis and pneumococcal-rotavirus vaccinations were arthralgia, 
dizziness and injection site pain, in that order. 

Conclusion
Almost all the signals generated were well-known and confirmed existing safety knowledge 
on the vaccines studied.  But the results underscore the sensitivity of public health systems 
in sub-Saharan African countries (like Ghana) to pick up most frequently occurring and 
important vaccine related safety issues.

INTRODUCTION
An adverse event following immunization (AEFI) involves any event temporal to 
the administration of a vaccine. The WHO defines an AEFI as “any untoward medical 
occurrence which follows  immunization  and which does not necessarily have a causal 
relationship with the usage of the vaccine. The adverse event may be any unfavourable or 
unintended sign, abnormal laboratory finding, symptom or disease”. Timely reporting of 
safety information post vaccination is pivotal for the success of any vaccination program 
[1]. This will not only help to ascertain the benefit-risk profile of vaccines, but may also 
encourage prospective vaccinees to avail themselves for vaccine uptake [1-3]. Because most 
vaccination programs involve large populations as against smaller sample sizes used in their 
pre-licensor stages, and because some of the events associated with vaccines are rare [4], 
have late-onset, are unexpected, or could be population specific [2], it is important to monitor  
vaccines post-licensor.

Public health surveillance is defined as the on-going, systematic collection, analysis, 
interpretation, and dissemination of data regarding a health related event for use in public 
health action to reduce morbidity and mortality and to improve health [5]. Surveillance 
systems in public health could be either passive (spontaneous) or active. Active surveillance 
is a useful tool to conduct near real-time search for potential vaccine adverse events. It helps 
in the detection of disease, irrespective of its severity in its early stages [6]. Spontaneous 
reporting systems sometimes may lead to incomplete information in the reports, involving 
exposures or outcomes, and this may restrict the value of data [7,8]. Active surveillance 
methods are therefore complimentary to passive surveillance because they offer more 
accurate AEFI reporting rates. However, active surveillance is expensive. It involves more 
time and resources [8], and is therefore not routinely done [6]. Active surveillance of AEFIs 
could lead to the detection of a signal defined as “a reported information of a possible causal 
relationship between an event and a drug (in this case a vaccine), the relationship being 
unknown or incompletely documented previously” [9]. The more a particular information is 
reported concerning a vaccine, the more likely it could be that they are associated or there 
is a causal relationship between them. 

Signal detection is often used to establish safety signals for new medicines or vaccines 
and involves both quantitative and qualitative procedures. The most important quantitative 
signal detection methods involve both Frequentist and Bayesian statistical methods [10]. 
These include the proportional reporting ratios (PRR) [11] used by the European Medicines 
Agency (EMA) [12], the Bayesian Confidence Propagation Neural Networks (BCPNN) [13-15] 
used by the Uppsala Monitoring Center (UMC) which is also the WHO Collaborating Center 
for international drug monitoring, and the multi-item gamma Poisson shrinker (MGPS) [16], 
used by the US Food and Drugs Administration (FDA) [17]. Using the PRR and BCPNN in 
a paediatric pharmacovigilance study, Kajungu et al [18], reported that both data mining 
methods were equally satisfactory in generating suspected signals.  
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Quantitative signal detection using databases of AEFI results involving multiple 
vaccination programs is rare in sub-Saharan Africa. Apart from one multi-site multi-country 
clinical study using antimalarial drugs in children [18], there is no study using reports from 
multi-vaccine adverse events for signal detection. According to the Global Vaccine Safety 
Blueprint, of the 78 professionals from low and medium income countries (LMIC) who 
participated in the survey, only 15% reported conducting epidemiological studies using 
vaccine safety data [19]. 

The objectives of this study was to identify possible vaccine related safety issues using 
reports of AEFIs for 6 different vaccinations from the Food and Drugs Authority Ghana. 
PRRs for individually reported adverse events were determined in order to quantify  
identified signals.

METHODS
Setting and selection of data
National de-identified (anonymous) data on AEFIs were used for this study. In Ghana, 
national AEFI data are collected by the Expanded Programme on Immunisation (EPI) Ghana 
in collaboration with the Food and Drugs Authority (FDA) Ghana. To improve the quality of 
data collection, several training activities on monitoring and evaluation are held prior to any 
national immunization campaign. AEFIs on six different vaccinations were collected using 
active surveillance at different times between January 2010 and December 2013. These were:

• H1N1 2009 (swineflu) vaccination, 2010 – First time in Ghana

• Human papilloma virus (HPV) vaccination, 2013 – First time in Ghana

• Yellow Fever vaccination, 2012 

• Meningitis (MenAfric) vaccination, 2012 – First time in Ghana

• Measles Rubella (MR) vaccination, 2013 – First time in Ghana

• Pneumococcal-rotavirus vaccination, 2013 – First time in Ghana

Vaccinations involved different age groups [A] depending on international agreements, 
groups at risk of exposure, and whether the disease is endemic in the region [B]. For example, 
for H1N1 2009, only adults, 18 years old and above were vaccinated [20]. For pneumococcal-
rotavirus vaccination AEFIs were captured as though it was one vaccination because 
the two separate vaccines were administered concurrently. In Ghana, active surveillance is 
conducted for any vaccine on its maiden use. In the case of the yellow fever vaccination an 
active surveillance was conducted because prior to the vaccination there were a few yellow 
fever related deaths. In effect the data for all the six vaccines were from active surveillances. 

Just after every vaccination, the vaccinated person was counselled by public health staff 
on the need to report any suspected events immediately. They were given mobile numbers 
to call and names of hospitals to visit immediately they observe any unusual changes.  

The expected unusual changes were explained  to them. Particular referral centres were 
selected to take care of patients who reported severe AEFIs. At the selected referral sites, 
physician specialists and consultants with knowledge in the management of the expected 
AEFIs were selected to be on stand-by in the event of any serious AEFI. A pharmacist with 
knowledge on AEFIs was selected to ensure that all medicines prescribed for patients who 
reported any severe AEFI are supplied. A laboratory personnel was also chosen to take care 
of any laboratory investigations that may be needed. All these personnel were trained before 
immunization started.

H1N1 vaccination was introduced in Ghana to combat the H1N1 2009 swine flu pandemic 
that affected many countries globally in 2009 [C]. Yellow fever vaccination was as a result of 
confirmed increase in yellow fever cases [D] and an increased risk of some districts having 
the disease as a result of risk assessments done. Because of this prior event, an active 
surveillance was also conducted for yellow fever although it was not being used for the first 
time. Besides, Ghana is located in a region endemic for yellow fever. Cerebrospinal meningitis 
is a seasonal outbreak that mostly affects Ghanaians living within the African Meningitis belt 
with case-fatality rate between 6-14% [21]. Measles, pneumonia and diarrhoeal diseases 
could be more serious among children under five years old. 

Data analysis
The first ten most occurring AEFIs for each vaccination were captured. These were arranged 
using Medical Dictionary of Regulatory Agencies (MedDRA®) Preferred Term (PT) and System 
Organ Classification (SOC) codes version 11.1. Median age with corresponding interquartile 
range was calculated for each type of vaccination. Cumulative density frequencies of all 
the events were plotted for each vaccine type to identify the most critical period (best 
time to monitor AEFIs over an acceptable period) to do real-time monitoring. Proportional 
reporting rates (PRR) for the ten most occurring AEFIs per vaccination and corresponding 
95% confidence intervals were calculated.   

The PRR is a measure of association between the putative factor of interest (in this case 
the exposed vaccine) and a particular outcome (in this case the reported AEFI). The higher 
the PRR, the greater the strength of association between the exposure and the outcome [10, 
11, 22, 23]. Mathematical formulae for calculating the PRR and its 95% confidence interval 
are shown on appendix I.

The sensitivity (total number of AEFIs combinations with association and a safety signal 
divided by the total number of AEFIs combinations with association, multiplied by 100) and 
specificity (total number of AEFIs combinations without association without a safety signal 
divided by the total number of AEFIs combinations without association, multiplied by 100) 
[E] of a safety signal were also calculated. In calculating these figures, the rule of thumb 
from the EMA guidelines [12] was used. According to EMA guidelines [12], a signal should 
be considered if the number of AEFIs reported for an event of interest is greater than or 
equal to 3, the Chi squared test result is greater than or equal to 4, and the PRR is greater 
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than or equal to 2. Microsoft Excel version 2007 (Microsoft Corporation, Redmond, WA, USA) 

followed by SAS software version 9.3 (SAS Institute, Cary, NC, USA) were used for the analysis. 

RESULTS
A total of 5141 patients reported AEFIs for the six vaccinations. This comprised of 670 

reports after H1N1 vaccination, 33 reports after HPV vaccination, and 1958 reports after 

M-R vaccination. The rest were 621 reports after meningitis vaccination, 1028 reports after 

pneumonia-rotavirus vaccination, and 831 reports after yellow fever vaccination. The total 

number of the first 10 AEFIs reported for all the 6 vaccines was 8089. 

AEFI reports from females dominated that of males for all the vaccines under consideration 

(see Table 1). One person (female) and four people (three females and one male) respective 

died after receiving the H1N1 and meningitis vaccines. Furthermore, one female died after 

receiving the yellow fever vaccine. The number of vaccinees with unknown outcome was 

highest for H1N1 (45.2%). The time to reporting of AEFIs received for all six vaccines are 

shown in Fig 1.

AEFI reports for HIN1 vaccination were received over a period of 40 days; for MR, 

Prevnar13-Rotavirus, MenAfric, HPV and Yellow fever vaccinations, the AEFI reports were 

received over a period of 30 days or less. In particular, in the case of MenAfric vaccination, no 

reports were made after 15 days of surveillance. Between 22% and 58% of all AEFI reports 

were collected on the day of vaccination. For each vaccination, at least 87% of all reported 

AEFIs occurred in the first 7 days post-vaccination. 

The most reported AEFI was fever, followed by urticaria. However, the single most 

reported AEFI by a vaccine was urticaria due to MR vaccination (768/1958). This was followed closely by fever, also after MR vaccination (710/1958).  These and other reported AEFIs are 
shown on Table 2. 

The highest PRR for H1N1 vaccine was for dizziness (6.7 (95% CI 5.01, 8.18); χ2=216.6), 
followed closely by asthenia (5.71(95% CI 4.52, 7.21); χ2=268.7). The highest PRR for HPV 
was abdominal pain (8.15 (95% CI 3.46, 19.23); χ2=30.2). Abdominal pain (43.75 (95% CI 
17.81, 107.45); χ2=200.7) recorded the highest PRR for the MR vaccine, and was immediately 
followed by urticaria (8.06 (95% CI 7.00, 9.29); χ2=1223.3). Stomach ache (11.51 (95% CI 9.21, 
14.40); χ2=721.6) and dizziness (3.30 (95% CI 2.47, 4.43); χ2=70.91) scored the highest PRR 
for the meningitis vaccine. For Pneumococcal-Rotavirus vaccination the highest PRRs was 
from injection site pain (9.21 (95% CI 7.55, 11.24); χ2=701.11).  Concurrent administration of 
Pneumococcal and Rotavirus vaccines (according to Table 2), led to reports of vomiting, but 
the PRR was not high enough to be captured as a signal. Watering eyes was a report made 
only among those vaccinated with Pneumococcal-Rotavirus vaccine. Pruritus (30.65 (95% CI 
21.76, 48.45); χ2=887.86) recorded the highest PRR for the Yellow Fever vaccine (see Table 3). 
Sensitivity and specificity results for PRRs were 63% and 97% respectively. 

Table 1. Characteristics of those who reported AEFIs and type of vaccine used

H1N1
(N=670)

HPV
(N=33)

MR
(N=1958)

Meningitis
(N=621)

Pn-Rotavirus
(N=1028)

Yellow fever
(N=831)

Mean age (SD) (in weeks)
33.9(10.9) 12(2.4) 5.5(4.0) 12.7(8.5) 8.1(4.6) 33.2(15.8)

Gender 
Female (%) 463(69.1) 33(100) 983(50.6) 330(53.4) 537(52.2) 517(63.8)

Outcome after event
Recovered (%) 340(50.7) 33(100) 1931(97.7) 552(88.9) 942(91.6) 567(68.2)
Not recovered* (%) 26(3.9) - 3(0.15) 38(6.1) 43(4.2) 135(16.3)
Death (%) 1(0.1) - - 4(0.66) - 1(0.1)
Unknown (%) 303(45.2) - 42(2.2) 27(4.35) 43(4.2) 128(15.4)
Vaccine ATC code J07BB02 J07MB01 J07BD53 J07AH10 J07AL01/ J07BH01 J07BL01

*Condition of vaccinee at the time of reporting;.

Figure 1. Plot of cumulative density function of AEFIs for all vaccines. The red vertical line on the graph 
signifies the 7th day after vaccination and intercepts with the number of AEFIs collected by the end of 
that period for each vaccination; hpv = human papilloma virus vaccine, manafric = meningitis vaccine, 
mrvaccine = measle-rubella vaccine, protavirus = neumonia/rotavirus vaccine, swineflu = H1N1 vaccine 
and yelofever = yellow fever vaccine.
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DISCUSSION
We used proportional reporting ratios to detect signals on AEFIs collected during active 
surveillance involving six different vaccination programs in Ghana. Fever, injection site 
pain and injection site abscess, were seen for all the six vaccines studied. Headache,  
nausea/vomiting was recorded for five of them. Watering eyes was reported for only those 
vaccinated with the pneumonia-rotavirus vaccine administered concomitantly. Overall 
these results are in line with what we know on the safety of these vaccines. The public health 

system in Ghana was able to pick up these most frequently occurring vaccine related safety 

issues in an effective and efficient way.  

Monitoring AEFIs from the day of vaccination is crucial [1] for attainment of results in real 

time. It is important not to miss any day, especially during the first seven days, because most 

AEFIs occurred within this period. Field workers should be informed of this to improve 

the data collection process. Our findings suggest an association between H1N1 vaccination 

and headache, myalgia, arthralgia, dizziness, and asthenia. According to the summary of 

product characteristics (SPC) of Pandemrix [24], headache, myalgia and arthralgia are very 

common (affects more than 1 user in 10), dizziness is uncommon affecting 1 to 10 users 

per 1000. Asthenia is one of the symptoms of Guillian Barre syndrome (GBS), a rare disease 

temporally associated with H1N1 vaccination [25]. However, there are mixed reactions 

regarding the association between GBS and the H1N1 vaccine. Dieleman et al [26], did not 

find any temporally increased risk of GBS in a multinational case-control study. In a related 

but separate study [K] using a disaggregated data from this dataset, it was found that 

the frequency of occurrence of events in the SPC was higher when compared.

One of the most common AEFIs of HPV vaccine was injection site pain [27-29]. Gastro-

enteritis was a severe AEFI that occurred in only about 0.1% of participants [27]. Our results 

on HPV vaccines and associated AEFIs was therefore consistent with current information.  

Rotavirus is known to be associated with intussusception among children. However, 

because of low PRR in this database, vomiting was not captured as a probable signal  

(see Table 3). Watering eyes was a report made only among those vaccinated with 

Pneumonia-Rotavirus vaccine.

From the summary of product characteristics (SPC) of the yellow fever vaccine [30], 

headache is among the most frequently occurring advents events, and arthralgia and myalgia 

are commonly occurring. Pruritus, although uncommon in the SPC, occurred frequently in 

this dataset. This needs to be studied more carefully as subgroup, geographical as well as 

racial differences in AEFIs could occur. Signals generated in this study for measles-rubella 

vaccine were all consistent with the SPC of measles-rubella-mumps vaccine [31]. Urticaria 

was classified as a commonly occurring side effect but loss of appetite and gastro-intestinal 

effects were all captured as uncommonly occurring side effects. Results from meningitis 

vaccination, and pneumococcal-rotavirus vaccination did not yield any new signals. 

The concomitant administration of pneumococcal and rotavirus vaccines was the first time 

in Ghana. Similarly, the meningitis project (using MenAfric vaccine) [Q] in the meningitis belt 

of sub-Saharan Africa was the first time. Other countries in the meningitis belt who received 

the MenAfric vaccine before Ghana are Burkina Faso [32] and Niger [33]. AEFIs from these two 

countries [32, 33] were similar to those in Ghana. Of the ten most occurring AEFIs in Ghana, 

8 were recorded in Burkina Faso [32] and 9 were recorded in Niger [33]. This study follows 

the Global vaccine safety blueprint’s strategic goal of enhancing capacity for vaccine safety 

assessment in countries that introduce newly developed vaccines or introduce vaccines in 

settings with novel characteristics [19].

Table 2. Classification of top ten AEFIs associated with vaccination by MedDRA System organ classification 
(SOC) and Preferred Term (PT).

SOC & adverse event MedDRA-PT Type of vaccination (number of events)

General disorders and administrative site conditions
Fever Pyrexia HPV∞ (14) MRα (710) H1N1 (378), Meningitis (326), YF^ 

(112), Pn-Rota* (580)
Injection site abscess Injection site abscess H1N1 (172), Pn-Rota (355), Meningitis (167)
Pain/ redness at site Injection site pain HPV (10), H1N1 (78), YF (40), Pn-Rota (310)
Weakness  Asthenia H1N1 (151), Meningitis (36), Pn-Rota (84)

Nervous system disorders
Headache Headache HPV (8), MR (91), H1N1 (249), Meningitis (219), YF (283)
Dizziness Dizziness HPV (2), H1N1 (108), Meningitis (71)
Lack of sleep Insomnia H1N1 (41)

Musculoskeletal and connective tissue disorders
Joint pain Arthralgia H1N1 (142), YF (130)
Muscle (body) pain Myalgia H1N1 (147), YF (132), Meningitis (57)

Gastro-intestinal disorders
Nausea/vomiting  Nausea/vomiting HPV (3), MR (302), Pn-Rota, YF , H1N1 (35)
Abdominal pain Abdominal pain HPV (5), MR (93)
Diarrhoea Diarrhoea HPV (2), MR (48), Pn-Rota (63), YF (67)
Stomach ache Abdominal pain upper MR (54), Meningitis (234), YF (50)

Skin and subcutaneous tissue disorders
Hives Urticaria HPV (7), MR (768), Meningitis (77), Pn-Rota (37), YF (103)
Itch Pruritus H1N1 (36), YF (184)

Respiratory, thoracic and mediastinal disorders
Cough Cough HPV (2), MR (48), Meningitis (32), Pn-Rota (62)

Metabolism and nutrition disorders
Loss of appetite Decreased appetite MR (192), Meningitis (103), Pn-Rota (45)

Eye disorders
Excessive eye tearing Watering eyes Pn-Rota (51)

∞Human papilloma virus, αMeasles rubella, ^Yellow fever, *Pneumococcal-rotavirus.
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For regular events sensitivity is expected to be higher [23] compared to rare events. 
The figure of 63% could be described as acceptable because most sensitivity estimates are 
lower [23]. High enough sensitivity is required to avoid missing true AEFIs. The specificity of 
97% is very good. Specificity is normally higher than sensitivity with adverse events [23, 34] 
so our results conformed to existing practice. This implies that the PRR method has a high 
probability of correctly identifying non-signals (low false positive [34]) and has a good 
enough probability of correctly identifying signals (low false negative [34]).

This could serve as a quantitative method in addition to current methods of signal 
detection by regulatory agencies in low and middle income countries most of whom rely 
on introspection from experts. Notwithstanding, Puijenbroek et al [11] have cautioned 
that the use of sensitivity and specificity could be misleading and should be seen  
as relative measures.

The high number of unknown outcomes (condition of vaccinees after AEFI report) for 
some of the vaccinees could be a limitation that may cause ascertainment bias. It is very 
possible that such vaccinees fully recovered and decided not to report considering the level 
of media publication before, during and after the vaccination process. 

CONCLUSION
Almost all the signals generated were well-known and confirmed existing safety knowledge 
on the vaccines studied. But the results underscore the sensitivity of public health systems 
in Ghana to pick up most frequently occurring and important vaccine related safety issues. 
The study also emphasizes the importance of vaccine surveillance studies in sub-Saharan 
African countries. Sustained investment in health databases as well as electronic medical 
records and stimulated reporting of adverse vaccine (drug) events will contribute to 
the critical success of vaccination campaigns.
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INTRODUCTION
From the second half of the 20th Century and throughout the 21st Century, access to health 
in general, and to medicines in particular, has been a major focus at both the United Nations 
(UN) and the World Health Organization (WHO) which is the arm of the UN representing 
the health sector.

The adoption of the International Covenant on Economic, Social and Cultural Rights 
(ICESCR) in 1966 by UN Member States and its enforcement in 1976 set in motion 
a legal dispensation that recognizes “the right of everyone to the enjoyment of the highest 
attainable standard of physical and mental health” [1]. The right to access to medicines is 
implicit in this covenant. As part of their contribution to the World Medicines Situation in 
2011, Hogerzeil and Mirza [2] made 5 recommendations to national governments. So far 
only the second recommendation which involves the provision of a national medicine policy 
with an implementation plan and an update national list of essential medicines, has been 
fully adopted in Ghana. Although the right to essential medicines has not been vigorously 
contested in Africa, this is a big issue in parts of Central and Latin America [3].

In recent times, the development of medicines for the treatment/elimination of neglected 
tropical diseases (NTD) [4], most of which are predominant in developing countries, has 
been on the table of a joint collaboration of private and public policy makers. The plan to 
eliminate 10 NTDs by the year 2020 with the help of improved technology including research 
and development (R & D) [4] is still on-going. Further development include the permission of 
intellectual property rights of innovator pharmaceutical companies to be used by others [5] 
in the manufacture of medicines.

Progress made so far signifies that Ghana is on the way to improve access to medicines 
among its citizenry. This progress includes among others, the availability of Universal Health 
Coverage (UHC); a National Drugs Program [6] that ensures the presence of an Essential 
Medicines List (EML) and a Standard Treatment Guideline (STG), as well as guarantees 
the periodic review and update of these policy documents; a generics prescribing policy. 
A functional drugs and therapeutic committee (DTC) [7] is in place in all teaching hospitals 
and all regional hospitals. Furthermore, Ghana has adopted the priority Medicines List 
released by the WHO in 2011 [6]. However, it is only when there is a seamless integration of 
the available systems and patient practices concerning medicine use that the real gains of 
access to medicines will be recognized and achieved.

In the 2002 assessment of the pharmaceutical sector in Ghana, the median percentage 
availability of selected key medicines in public health facilities was 78.6% and the percentage 
of prescribed medicines dispensed to patients was 89.2% [8]. During this period medicines 
were dispensed to patients by out-of-pocket payment. Universal health coverage started in 
2004 in Ghana. Four years later, in 2008, assessment of the pharmaceutical sector showed 
an increase to 80.0% for selected key medicines available in public health facilities, and 
the percentage of prescribed medicines dispensed to patients appreciated to 94.2% [9].

Pharmacy practice in Gold Coast (now Ghana) began at the Korle-Bu Hospital (now 
Korle-Bu Teaching Hospital) in 1930 with a two year certificate course [10]. Currently, there 
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are two streams of pharmacy students (B Pharm and Pharm D) and the first cohort of Pharm 
D students will complete their degree in 2018. The way forward is to train only Pharm D 
pharmacists in Ghana from 2018. According to the 2012 release of the pharmaceutical 
country profile of Ghana, there were 2900 (1.22/10,000 inhabitants) registered pharmacists 
with only 372 (0.16/10,000 inhabitants) located in the public sector [11] including hospital 
pharmacists. The density of Medical doctor-pharmacist-midwife personnel ratio was 
recorded as 1.11:1.22:9.78 per 10,000 inhabitants [11]. 

Community pharmacy practice is where most newly qualified pharmacists find themselves. 
A few of them work as hospital pharmacists while others work with the regulatory agencies,  
join academia, or go into industrial pharmacy. 

Pharmaceutical services in hospitals in general has expanded from just responsibility 
for the availability and supply of medicines, and now embraces patient-centred outcome 
oriented practice [12]. Hospital pharmacists specialize as clinical pharmacists, public 
health pharmacists or as pharmacists in management. The hospital pharmacist’s duties 
encompasses the entire way in which medicines are selected, prescribed, dispensed, 
administered and reviewed to optimise the contribution that medicines make to producing 
informed and desired outcomes among patients. Work is done in partnership with 
other members of the health care team. Hospitals pharmacists are also responsible for 
compounding, dispensing and monitoring of internal and topical medicines for individual 
patients when these are not available on the open market. They also engage in forecasting 
pharmaceutical inventory to avoid needless shortages or wastage. Given all of these tasks, 
hospital pharmacists can and should play a key role in ensuring access to medicines for 
the patients they care for. 

This thesis looks at pharmaceutical policies and access to medicines from the viewpoint 
of the hospital pharmacist using three approaches:

• Provision of information, services and suitable medicines

• The role of adherence in achieving optimal treatment outcomes in HIV treatment

• Improving outcomes following immunization

Contributions from these three thematic areas in improving access to medicines are 
explained followed by a discussion of challenges in pharmacy practice research in Ghana. 
Based on the research findings, policy recommendations for improvement of the role of 
hospital pharmacists’ research and areas for further research on pharmaceutical policies and 
access to medicines are discussed

PROVISION OF INFORMATION, SERVICES AND SUITABLE 
MEDICINES
Most hospitals in both developed and developing countries have drug information centres 
that provide information on medicines to health care workers as well as patients. Hospital 
pharmacists provide information to both out and in-patients. The medicine/prescription 

information leaflet may be a good source of information for patients but its usefulness 
depends on how well it is read and understood. The use of plain language and more 
intuitive patient formatting in medicines information leaflets have been lauded, however, 
there are requests to avoid the use of jargons or challenging words or phrases [13].  In this 
regard, the European Federation of Pharmaceutical Industries and Associations (EFPIA) 
[14] has made a number of interventions to address challenges facing medicine users, and 
improve the reading of medicine package inserts. Ghanaians stand to benefit from such 
interventions because most of the drugs used originated from Europe. In Chapter 2.1 it was 
found that those who read the leaflet were more likely to discuss problems they had with 
the health care worker compared to those who did not. It presupposes that between these 
two types of patients, those reading the leaflet are more likely to access health in the event 
of any subsequent outcome, for example, if an adverse reaction occurs after treatment. 
Consequently, such patients are more likely to have access to treatment in the event of an 
adverse drug reaction. Higher education was strongly linked to reading the leaflet in this 
chapter and therefore having a better chance to have access to medicines. One may argue 
that it is plausible that a highly educated person is more likely to read compared to an 
uneducated person, but because of the social systems in Ghana, most people tend to live in 
groups and support each other, so an uneducated person who is asked to read the leaflet 
can always consult a family member for assistance (most people do this). Education is 
a sine qua non for health survival. Links to sustainable development goal (SDG) 3 targets 
indicates that “children of educated mothers-even mothers with only primary schooling-
are more likely to survive than children of mothers with no education” [15]. Low literacy 
patients have suggested the use of shorter information leaflets with images [16]. According 
to them this would increase appeal, help ask questions, and may lead to better recall and 
improved confidence. The International Pharmaceutical Federation’s (FIP) statement of 
policy medicines information for patients [17], and FIP’s pictogram Project [18] developed 
to assist pharmacists having communication problems (unfamiliar language or illiteracy) 
comes in handy here. This software is well tested globally for easy understanding among 
users. Hospital pharmacists in Ghana can collaborate with hospital medical illustration staff 
to design large sized medicine information pictograms to enhance communication with 
educationally deprived patients. 

The effectiveness of pharmaceutical care from the perspective of the patient was 
assessed in Chapter 2.2. In this chapter a survey was conducted among seven out-patient 
pharmacies in the hospital. It was identified from patient responses that counselling 
services on their medication was uneven among the various pharmacies surveyed, and 
information to patients on medication side effects or drug interaction was low. The trend 
was similar in another country in the sub region [19]. The final port of call of most patients 
is the pharmacy. Here they are served medicines with the assurance that if taken well, their 
condition will be alleviated. Patients should be given clear directions on when and how 
to take their medicines. They should be counselled on the possible side effects associated 
with their medicines and on any existing drug-drug or drug-food interactions. They should 
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also be advised to return left-over medicines for disposal. Periodic medicine use review 
(MUR) [20, 21] was suggested in this setting to bring patients closer to hospital pharmacists 
and improve rapport between the two parties. The following activities are captured by 
the MUR system: “… with the patient’s agreement, to improve the patient’s knowledge and 
use of drugs by in particular: (a) establishing the patient’s actual use, understanding and 
experience of taking drugs; (b) identifying, discussing and assisting in the resolution of poor 
or ineffective use of drugs by the patient; (c) identifying side effects and drug interactions 
that may affect the patient’s compliance with instructions given to them by a health care 
professional for the taking of drugs; and (d) improving clinical and cost effectiveness of drugs 
prescribed to patients, thereby reducing the wastage of such drugs” [21]. Notwithstanding 
the benefits of MURs, it has been observed that the system only works to benefit patients if 
there is collaboration between pharmacists and doctors [22]. Where this has been the case 
[23, 24], patients quality of life improved and days of sickness reduced. In a systematic 
review on MURs involving physicians, pharmacists, and other health care workers and their 
patients, a significant association was found between the delivery of MURs and emergency 
department contacts but there was no association with all-cause mortality [25]. The authors 
recommended a prior randomized control study to ascertain benefits before any full scale 
MUR is implemented. As hospital pharmacists in Ghana work closely with physicians and 
nurses, our patients may also benefit from such an intervention if the necessary steps  
are taken

Chapter 2.3 depicts an insufficient access to paediatric medicines in Ghana, especially, 
medicines for the management of non-communicable diseases (NCD) for children are not 
readily available in either public hospital pharmacies or in community pharmacies.  About 
90% of the medicines in this study were for the management of non-communicable 
diseases. The most prescribed medicine were for cardiovascular diseases followed closely 
by anti-convulsants. Parents or guardians travel long distances in search of paediatric 
medicines because these are not readily available nationwide. Such medicines are only 
prepared extemporaneously in a limited number health facilities. Privatization of facilities 
for the preparation of extemporaneous products is one option that can circumvent 
the current challenge. A “Public-private NGO mix” has been prescribed as important in 
supporting access to essential medicines for an effective healthcare system [26]. In this case 
a decentralized private delivery system could be put in place where orders will be made 
from institutions that prescribe the medicines but deliveries will be made to patients. This 
will reduce the burden on parents and guardians because instead of chasing the medicine, 
now the medicine will chase them. However, such facilities will have to be well regulated to 
ensure that products are of good quality and are affordable, otherwise the very reason for 
their establishment will be defeated. Another option will be to train qualified personnel in 
existing health facilities to fill the gaps. Public Private Partnership (PPP) is another option that 
can adequately address the issue at stake. Here governments, after establishing a need for 
the service can either provide low tax loans to qualified partners to set up, or governments 

can put up well equipped structures for interested qualified personnel to use and pay over 
a fixed period. 

Another observation in Chapter 2.3 was the off-label prescription of paediatric medicines. 
In this study 2.6% (16/622) of prescriptions of hydroxyurea were written for paediatric 
patients. This medicine was neither registered in Ghana nor registered for oral paediatric 
use. Off-label prescription of medicines is normal and not illegal [27], has rates of up to 40% 
in adults [28-31] and up to 90% in paediatrics [32-36]. However, use should be based on 
evidence because of clinical, safety and ethical ramifications [26]. “Even when services are 
available, they can be of poor quality, endangering the safety of patients and comprising 
health outcomes” [15]. The role of the hospital drug information pharmacist in assessing and 
reporting on the benefits and risks of medicines intended for off-label purposes prior to their 
use is very important in this instance. Such evidence-based searching and recommendation 
can subsequently lead to addition of off-label medicines to the hospital’s formulary. A case 
worth mentioning is the choice of bevacizumab (off-label) over ranibizumab (registered 
drug) by the WHO for the management of neovascular age-related macular degeneration 
(AMD) using scientific evidence [37-39].

THE ROLE OF ADHERENCE IN ACHIEVING OPTIMAL 
TREATMENT OUTCOME IN HIV TREATMENT 
Chapters 3.1 to 3.4 all studied the HIV cohort (adults and adolescents) at the Korle-Bu 
Teaching Hospital to obtain a better understanding of how optimal adherence can be 
achieved. In Chapter 3.1, we examined treatment trends among HIV patients over a five 
year period. During this period new treatment information led to revisions in treatment 
guidelines [40, 41]. One of the outcomes of access to medicines investigated in this research 
was the “rational use of medicines by health professionals”. This is among the three elements 
that any sound rational drug use programme in any country must have [42]. It was evident 
in this research that prescribers in this setting adhered to treatment guidelines by replacing 
stavudine with either tenofovir or zidovudine as a result of the latter drug’s toxicity profiles. 
This was done in real time to commensurate with the introduction of the new guideline and 
so patients were not needlessly exposed to any treatment hardships. 

As universal coverage of antiretroviral therapy (ART) improves, it is important to consider 
adherence to treatment because high adherence levels are essential for survival as well as 
to prevent drug resistance [43, 44]. Drug resistance can occur in a number of forms. First of 
all, a patient may be infected with a drug resistant strain [45]. Secondly, drug resistance may 
occur after infection when the organisms are in the multiplication phase. During this period, 
mutations may occur leading to resistant strains [45]. It is known that first line drugs like non-
nucleotide reverse transcriptase inhibitors (NNRTI) have lower genetic resistance compared 
to second line protease inhibitors [46-48]. Drug resistance may also be due to re-infection 
among people on ART. This may be as a result of unprotected sex or exchange of needles 
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with people with blood resistant strains. When drug resistance occurs, it most probably, 
leads to treatment switch to a higher level treatment regimen. Antiretroviral therapy gets 
more and more expensive (in term of cost) as one switches upwards from first line treatment. 
Due to the high cost of treatment as one moves up the levels, less numbers would receive 
treatment with the same amount of money [43]. This will definitely have a negative impact on 
the treatment coverage. It may pose a threat to access to antiretroviral medicines, and calls 
for concern. Chapter 3.2 explored the relationship between adherence among adult patients 
(on first line treatment) and treatment change, either to another first line drug (substitution) 
or to a second line drug (switch). It found that non-adherence to ART was associated with 
more than 3 times the odds (odds ratio=3.56, 95% CI 1.60, 7.88) of treatment change. 
Adherence plays an important role in the early warning indicators [49] of HIV/AIDS therapy, 
if researchers could identify all the factors responsible for non-adherence to therapy and 
address these challenges that would be a turning point in patient management. In another 
study among HIV/AIDS patients in the same setting, therapy change was found to be linked 
with adverse drug events [50]. Chapter 3.3 considered factors associated with non-adherence 
to treatment. Clinical factors at baseline (WHO disease stage at treatment initiation, CD4 cell 
count at treatment initiation and presence of symptoms at treatment initiation) were found 
to be the most important variables that were independently associated with non-adherence 
to antiretroviral treatment among adult HIV patients in this setting. Chapters 3.1 to 3.3 are 
evident of the role of hospital pharmacists in Ghana with regards to access to medicines 
among HIV/AIDS patients. The data provides information on which patients have risks and 
which factors are linked to non-adherence. Hospital HIV adherence pharmacists can target 
such groups and provide consistent adherence service. Findings from IMS information 
explains that a total of 4.6% (amounting to $269 billion) of global health expenditure can 
be saved if optimal adherence to medicines are maintained [51]. A systematic review of 
randomized controlled trials on general adherence to medicines has observed that using 
pharmacy refill records to monitor adherence, ceteris paribus, leads to valid and reliable 
results because of reduced bias [52]. The authors cautioned that non-adherence can only be 
controlled by continuously engaging patients on self-administered medicines to adhere to 
treatment.  This calls for persistent affirmative action from hospital pharmacists purposefully 
targeted at defaulting patients while maintaining close surveillance on all others to ensure 
the 90-90-90 [53] dream of  ending the AIDS epidemic.

Global trends show that HIV/AIDS is the second highest cause of death among adolescents 
[54, 55] and the highest cause of death among adolescent females [54]. As of 2013, of the 2.1 
million adolescents living with HIV, 83% resided in sub-Saharan Africa [56]. Adolescents 
are the generation that closely follow adults. Hence when the adolescent population of 
a society shrinks it will create a void in social and economic development in the near future 
and that will have a profound effect on progress. This is even more so in sub-Saharan Africa 
where life expectancy is lower compared to high income countries. In 2006 the UN reported 
that, “In the 31 countries at the bottom of the list, 28 of which are in sub-Saharan Africa, 
a person can hope to live on average only 46 years, or 32 years less than the average life 
expectancy in countries of advanced human development, with 20 years slashed off life 

expectancy due to HIV/AIDS” [35]. Although this figure has improved to 59 by 2014 [57], 
there is still a deficit of 22 years when compared to high income countries. The situation 
puts adolescent health in this part of the world in serious jeopardy. Chapter 3.4 looked at 
facilitators and barriers of adherence to ART among adolescent HIV patients in Ghana in 
a qualitative study. The main facilitators were support from health care providers, parental 
support, patient’s knowledge of disease and self-motivation, patient’s perceived positive 
outcomes, and dispensed formulation,. The identified barriers were patient’s forgetfulness 
to take medicines, perceived stigmatization due to disclosure, financial barriers, and adverse 
effects of antiretroviral therapy. Outcomes in this study were similar to those of a mixed 
methods study [58] involving adolescents in the second largest referral hospital in Ghana 
located about 255km away. Looking at the time the two studies were submitted, accepted 
and published, they seemed to have been done concurrently but inadvertently. This confirms 
the reliability of the study information and the validity of our results. It assures us that our 
results could be generalizable at least, among adolescents in Ghana. 

The way forward for HIV/AIDS adherence research should include the use of disaggregated 
data for the identification of most at risk groups. This will be beneficial in the management 
of the disease because more time will be devoted for such groups instead of treating 
everyone similarly. However, for this to be effective large and reliable datasets must be 
available. Disaggregated studies shrink the sample size and this may not be possible if data 
is parsimonious. 

IMPROVING OUTCOMES FOLLOWING IMMUNIZATION
Access to medicines and access to vaccines are implicitly linked such that when one 
mentions the former, it is acknowledged that latter has also been mentioned. According 
to the UK NHS, “because of vaccinations, we no longer see smallpox, and polio has almost 
been eradicated. No wonder vaccination is considered a modern miracle.

Vaccination is one of the greatest breakthroughs in modern medicine. No other medical 
intervention has done more to save lives and improve quality of life” [59]. Vaccines prevent 
against related diseases including cancer (for example, human papilloma vaccine and cervical 
cancer) increase life expectancy, and societies have made substantial gains from their use 
[60]. Notwithstanding their monumental benefits, vaccines have safety concerns which 
when not handled properly could lead to reduction in vaccine uptake and re-emergence of 
disease [61]. This calls for continuous monitoring of vaccine effects using either passive and/
or active surveillance for the identification and possible confirmation of signals. Monitoring 
of vaccine effects are for various purposes. These include:

• To detect unusual numbers of associated adverse events

• To identify events of infrequent occurrence attributable to the vaccine

• To make health workers aware of vaccine risks and win their confidence for future  
 vaccination programs

• To identify areas or subgroups that require special investigation. 
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Chapters 4.1 and 4.2 investigated adverse events following immunization (AEFI). The 2009 
A (H1N1) swine flu pandemic was the first influenza infection that affected all the WHO 
regions of the world in the 21st century [62-64]. This was followed by mass vaccination of 
most at risk persons with the hope of halting the spread of the disease. Chapter 4.1 involves 
AEFI information collected among health care workers who were vaccinated with the H1N1 
vaccine in real time using active surveillance. Hospital pharmacists played an important 
role in this vaccination program by educating prospective vaccinees on the benefit-risks of 
the vaccine before, during and after vaccination. The results were compared with the results 
in the summary of product characteristics (SPC) of the vaccine used for immunization 
(Pandemrix®). Incidence rates for all the reported events in this study were lower than 
those in the SPC but tachycardia, tinnitus and decreased appetite, although reported in 
our study, were not reported in the SPC. Further studies was recommended to investigate 
the discrepancy. Chapter 4.2 was a disproportionality analysis involving AEFIs of six 
vaccinations from the Food and Drugs Authority (Ghana) database. Our aim was to assess 
the timely reporting of safety information to the Ghanaian Food and Drugs Authority and 
generate signals by comparing the safety profile of one vaccine with rest in the database. 
The findings in this study were consistent with the information in the literature underscoring 
the sensitivity of public health systems in sub-Saharan Africa (like Ghana) to pick up most 
frequently occurring and important vaccine related safety issues. 

For most mass vaccination programmes in Ghana there is a corresponding active 
surveillance for the collection of AEFIs. However, due to the high cost of active surveillance 
studies, surveillance for routine vaccinations as well as for other medicines are done passively. 
All the data for chapter 4.2 were from active surveillance studies. While data are available 
for such mass vaccination programmes, the same cannot be said about other vaccines or 
medicines. According to a qualitative study in Australia among medical practitioners, local 
council immunization and general practice nurses, it was found that time constraints and 
unsatisfactory reporting processes were among common barriers to AEFI reporting [65]. 
Nurses were found to be more likely to have had formal training in reporting compared to 
medical practitioners [65]. This is very plausible because most immunization programs are 
under the care of community health nurses. Furthermore, a systematic review on the impact 
of educational intervention (EI) on adverse events reporting has shown that EI improves 
reporting [66]. These two studies are complementary. This calls for more action to encourage 
spontaneous reporting of events. Hospital pharmacists contribute the most spontaneous 
reports in Ghana, followed by medical doctors [67]. In 2015, the Ghanaian FDA launched 
the patient engagement in medicine safety reporting program [67]. This program encourages 
patients with suspected adverse events to contact the Ghanaian FDA using a mobile phone 
short code. Patients can also report using an internet access provided on the Ghanaian FDA 
website. Chapters 4.1 and 4.2 show that safety monitoring of vaccines (and medicines) can 
be done and to what extent it can be done in Ghana as a resource limited country. If only 
we could take advantage of the SDG goal 17 [15] to develop partnerships for development, 

then most resource poor countries would learn from Ghana. Over the years contributions 
from African countries to the Uppsala Monitoring Centre of the WHO keep on increasing. 
As of 1992 there were only 2 African countries in the Programme for International Drug 
Monitoring compared to 35 in 2015 [68]. The cumulative number of individual case series 
reports submitted to Vigibase also increased considerably albeit insignificant compared to 
the rest of the world [68]. This calls for more work from the African region. The WHO has 
always been at the forefront in empowering African nations in this regard. This is epitomised 
with the establishment of the Pharmacovigilance Sans Frontier (PVSF) in 2007 with an aim 
to improve pharmacovigilance on the African continent by developing advanced drug 
safety capacities [69] and the WHO Collaborating Center for Advocacy and Training in 
Pharmacovigilance [70]. For LMIC the need to invest in well-organized databases cannot 
be over-emphasized. Olsson et al [71] have advocated for logistics support to boost data 
collection in LMIC. It is important to empower researchers from this region with tools for 
data analysis. This has been emphasised by PVSF [69]. Many vaccine adverse event studies 
have focused on data from patient reports. It makes it rather difficult to find out why patients 
report or not report AEFIs. Future research should focus on more direct interaction with 
patients using qualitative interviews or mixed methods research to tease out information. 
This may unearth new and useful information that may improve vaccine uptake and  
AEFI reporting. 

FINAL REFLECTIONS 
As was stated in the general introduction of this thesis, patient centered research activities 
involving hospital pharmacists in Ghana is very low. This challenge is most probably as 
a result of non-availability of structured data and inadequate research skills among hospital 
pharmacists. According to the UN report on Sustainable Development Goals, “most low- and 
lower-middle-income countries lack civil registration and vital statistics (CRVS) systems, 
well-functioning health facilities and community information systems, disease surveillance 
systems, health workforces and health financing accounts” [15]. The use of primary data for 
research could be time consuming and such data are normally not very large. However, using 
secondary data, including claims databases and electronic medical records (EMR) short cuts 
the time spent in data acquisition. The size of the data in this case is normally larger and 
more likely to meet the demands of statistical power. Claims data are useful for decision 
making in health and disease management such as finding prevalent chronic conditions and 
gaps in quality of care [72], as well as drug utilization of a population. The Ghana National 
Health Insurance Agency (NHIA) has claims data that may be used for research [73]. A piloted 
E-Claims version began in 2013 [74] and nationwide electronic data submission started 
in 2014. However, not all facilities transmit data electronically. The Ghana Health Service 
in collaboration with the University of Oslo developed the District Health Information 
Management System (DHIMS) [75]. DHIMS is available in all the districts of the Ghana Health 
Service and data is collated at a central point. Using secondary observational data has its 
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limitations including selection bias, but this can be minimised using adequate research 
designs and analytical techniques such as multivariable regression methods [76].

It is difficult to secure funding opportunities for hospital pharmacy practice research in 
this region most probably due to the nature of the study design or inadequate sampling 
methods, but some hospitals support small scale operational research. Most hospital 
pharmacy practice research are funded by the researchers themselves. The only choice, most 
of the time, is a convenience sampling approach. This results in small samples with higher 
uncertainty in the results because the studies are underpowered. Despite these limitations, 
this thesis has shown that with smaller data, credible research on access to medicines can 
be done to impart positively on practice. What is needed is adequate training on how to use 
such data for useful research. 

The Ministers Summit on “The benefits of responsible use of medicines” in 2012 [77] 
focused on the prescription and dispensing of the appropriate medicine, provision of 
the needed support to ensure maximum benefits from pharmacotherapy, and the use of 
data analytics for effective evaluation of interventions. These are all implicit in this thesis. 
In Chapter 2.3, we could have been more accurate in predicting the level of insufficiency 
in access to paediatric medicines if we had captured both prepared medicines as well as 
those that were not available. Future research could take this up and provide real estimates 
of stock-outs for planning purposes. The most challenging aspect of this thesis involved 
manual data extraction (chart reviews) from patient medical records and pharmacy records 
involving Chapters 3.2 and 3.3. It was time consuming and demanded expert involvement. 
Further, adequate training and direction given to data collectors before and during data 
collection, in addition to piloting of the study, is of utmost importance to ensure data 
validity in cases where data are not electronically available but collected from folders and 
files. The saying goes that science would be in turmoil if behaviour of clinician scientists 
regarding the keeping of their lab books had been the same way as they completed clinical 
records [78, 79]. Primary data collection could be time consuming and expensive [80]. This 
underscores the urgent need for well-structured electronic health records or databases in 
this setting and other similar settings. The use of secondary data saves time for researchers, 
especially quantitative researchers [80] but the downside of secondary data is that they are 
not collected with your research in focus. This may be restrictive, especially if they do not 
contain all the variables of your choice. This was our challenge in the case of Chapter 3.1. 

It is over ten years now since the introduction of the 4 tier access to medicine concept 
by the WHO [81]. At that time the emphasis was on “access to medicines”, however, in 
recent years we see statements like “access to quality medicines” and even “access to high 
quality medicines”. Sustainable Development Goal 3, addresses good health and well-being, 
and goal 3.8, empowers us to “achieve universal health coverage, including financial risk 
protection, access to quality essential health-care services and access to safe, effective, 
quality and affordable essential medicines and vaccines for all” [15] by the year 2030. These 
changes have become necessary to address challenges occurring in time and place. There 
are calls for a modification of the WHO model [82] to account for such events. Apart from 

the important research areas explored in this thesis other themes have been posited where 
hospital pharmacists in developing countries can serve as protagonists in the realization of 
access to medicines

The first, concerns the situation of substandard, spurious, falsely labelled, falsified, and 
counterfeit medicines (SSFFC). Substandard medicines are more prevalent in resource-poor 
countries [83, 84]. Half of all the medicines used for serious diseases in poor countries have 
little or no active ingredient [85]. This may have serious economic (because a lot of money 
is invested in the procurement of medicines) and health (because patients may take longer 
times to recover or may not respond to treatment at all depending on the levels of deviation 
from required standards) implications on the population in these settings.

In a systematic review of counterfeit and substandard medicines using mostly 
communicable disease data predominantly from Asia and Africa, Alghannam et al 
[86] observed that only 9% of research articles attempted all levels of quality analysis. 
The researchers [86] called for further research into SSFFC. One of the best places to identify 
substandard medicines is the hospital where patients are treated and monitored using both 
locally manufactured and imported medicines. In such cases, treatment outcomes are very 
likely to fall below expectation if SSFFC exits. It is important to record such episodes on 
local and national levels and collaborate with existing regulatory authorities for follow up 
investigation. Secondly, access to medicines requires that the right product is delivered to 
the right recipient at the right time (within a satisfactory time period). This is in accordance 
with Pharmaceutical Inspection Convention Pharmaceutical Inspection Co-operation 
Scheme (PIC/S) guide to good distribution practice for medicinal products [87]. Although 
the PIC/S guide is not mandatory, it is useful and worth emulating. In most developed 
countries, drug supply is done by a limited number of very large distribution wholesalers. 
A UK survey by the Office of Fair Trading (OFT) in 2007 reported that there were only 10 
full-line wholesalers for prescription medicines and just 3 of them supplied more than 85% 
of the total market volume [88]. Most of these wholesalers are computerised and drugs 
are supplied at least twice a day to pharmacies, resulting in an average stock-out period 
of only 12 hours. On the contrary, there are few large distribution wholesalers in Ghana. At 
the last tender for medicines for the Korle-Bu Teaching Hospital alone, there were over 40 
prospective bidders. All teaching hospitals as well as regional hospitals procure medicines 
through a tender system. In a typical hospital, the time between the day an award letter 
for medicines is served to a wholesaler and the day the medicines arrive at the facility is 
unpredictable for most of the time. This could lead to stock-outs of essential medicines. Of 
600 health facilities surveyed in Ghana, Kenya and Uganda between May to November in 
2012, over 30% of expected essential medicines were not available during the period of 
study and patients had to go from one facility to the next in search of their medicines [89]. 
The authors having noted that this may have a profound effect on access to medicines and 
consequently may affect their health, called for pharmaceutical procurement strengthening 
and increased autonomy for stock management [89]. That there are issues with access to 
pharmaceuticals among sub-Saharan African countries cannot be overemphasized. Hospital 
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pharmacists are placed in a strategic position that should encourage them to venture into 
drug supply management and good distribution practices (GDP) research.

Thirdly, research on the burden of medicine-related harm and their preventability 
needs to be created in developing countries in addition to capacity building with analytical 
competencies to carry out independent benefit/risk assessments [61]. This calls for training 
[69] with quantitative pharmacoepidemiological and pharmacoeconomic skills.

CONCLUSION
The various roles played by hospital pharmacists in relation to pharmaceutical policies and 
access to medicines in low and medium-income countries should be countenanced and 
they should be empowered to always live up to expectation. This thesis has shown that 
even where big data is not available, using the right methodology can produce credible 
results that will be good enough for policy decision making. The thesis also emphasizes 
the need to promptly link health policies to patients (including patients’ advocates), and 
maintain continuous engagement in order to attain and preserve optimal health benefits. As 
hospital pharmacists continue to provide improved and essential health service to patients, 
the pharmacist-patient relationship is bound to improve considerably and this may have 
a profound effect on care outcomes. Pharmaceutical policies and access to medicines remain 
very important in low and medium income countries. This could improve if attention is given 
to the gaps suggested in this thesis 
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SUMMARY
Access to quality medicines is a universal human right that has featured prominently on 
the agenda of the WHO over the past decades. From the Alma Ata Declaration in 1978, through 
the Millennium Development Goals in 2000 until the current Sustainable Development 
Goals, the importance of medicines in improving health has always been emphasized. As 
one of the custodians of medicines, hospital pharmacists play a pivotal role in ensuring that 
treatment outcomes are optimal. 

In Chapter 1, the introduction outlines the WHO’s initial model of access to medicines 
and the suggestions for expansion of the model by various researchers. It discusses 
the importance of pharmaceutical policy analysis and the need for pharmacists to engage 
in research involving access to medicines. The hospital is an interface where many of 
the stakeholders (health workers, policy makers, academics) in the health sector meet 
as they attempt to find the best solutions for the patient, who unarguably is the most 
important stakeholder. Notwithstanding the role of other players, patients need to play an 
active part in their care issues. For instance, for best treatment outcomes, there should be 
optimum adherence on the part of patients. Hospital pharmacists in Ghana as well as in 
other Sub-Saharan African countries may play a significant role in ensuring and improving 
access to medicines. The present thesis aims to study different aspects of this role including 
provision of adequate information and services, access to paediatric formulations, adherence 
counselling for antiretroviral therapy and safety surveillance of vaccines.

Chapter 2 studies the provision of medicines’ information, pharmaceutical services and 
suitable medicines to patients. Chapter 2.1 discusses provision of medicines’ information 
to the patient by way of the medicine information leaflet. In this cross-sectional study adult 
patients from the main teaching hospital in Accra, Ghana, were interviewed. Information was 
gathered with emphasis on those whose medication came with a leaflet. The effect of advice 
to read the leaflet and other associations between covariates were examined. Of the 531 
patients, 421 (79.3%) had received a leaflet before and of these 93.8% had received some 
verbal information from the health worker (doctor/pharmacist/ nurse). Only 139 (33.0%) said 
they were ever told to read the leaflet by their health worker. Those who recalled being 
advised to read the leaflet were about six times (odds ratio (OR) = 5.77; 95% confidence 
interval (CI) 2.76–12.04; P < 0.001) as likely to report having read the leaflet than those who 
did not, and they were also more likely (59% compared with 36%; P < 0.001) to discuss with 
the health worker the problems they had while using the medication. Age group was a weak 
effect modifier (P = 0.04). It is important to step up public awareness on the importance of 
the leaflet and to encourage more people to read the medicine information leaflet. 

Chapter 2.2 assesses the perception of out-patients on the role of the hospital 
pharmacist, their expectation of services provided by the hospital pharmacist and the factors 
encouraging them to speak to the hospital pharmacist. This was in the form of exit interviews 
at various out-patient pharmacies of the Korle-Bu Teaching Hospital. Six pharmacies with 
a high patronage of patients with chronic diseases were purposively selected. A structured 
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questionnaire was completed using a face-to-face approach and the results were presented 
in the form of descriptive and analytical (logistic regression) statistics. In all, 331 respondents 
made up of 56.8% women and 43.2% men were interviewed. The mean age of respondents 
was 42 years. In all 77.2% at least agreed that the pharmacist is a health professional just like 
doctors and nurses, and only 3.8% of respondents strongly disagreed that their awareness of 
the role of the pharmacist had improved over the last five years. It was found that those who 
reported little difficulty identifying the pharmacy staff were about three times as likely (OR 
3.19, 95% CI 1.78- 5.80, p<0.001) to request to speak with the pharmacist compared to those 
who found this difficult. Pharmacists need to step up counselling services at the various 
pharmacies in hospitals and should invest more time for patient care.

The fact that frequently prescribed children’s medicines are not readily available in 
Ghana is addressed in chapter 2.3. All prescriptions for extemporaneous oral preparations 
for children presented to the local production unit of the Korle-Bu Teaching Hospital from 
November, 2013 until February, 2014 were eligible for the study. Presence of the prescribed 
medicine on the World Health Organization Children’s Medicine List was ascertained 
in addition to the anatomical and therapeutic classification code. The registration of 
the prescribed medicine for paediatric use by the Food and Drugs Authority, Ghana was 
also checked. Descriptive statistics of the data was presented. In all 622 prescriptions for 
35 different paediatric formulations were served. Prescriptions from several health facilities 
including government hospitals (6.6%, N=622), private hospitals (2.4%, N=622) and 
the University of Ghana hospital (1.1%, N=622) were all honoured. Some of the prescribed 
medicines (baclofen, clonazepam, hydroxyurea and lamotrigine) were neither on the World 
Health Organization Children’s Medicine list nor registered with the Food and Drugs 
Authority, Ghana. Most prescribed medicines (88.6%, N=35) were for non-communicable 
diseases. It was recommended that steps should be taken to improve access and monitor 
benefit-risk profiles of paediatric medicines in order to improve treatment outcomes  
among children.

Studies on the role of adherence in achieving optimal treatment outcomes in HIV/AIDS 
patients were included in chapter 3. Patterns of treatment change among new initiators of 
highly active antiretroviral therapy (HAART) were studied in chapter 3.1. Data were obtained 
from the Fevers’ Unit Database at the Korle-Bu Teaching Hospital. All adult treatment naive 
patients who started treatment with first line HAART between 1st January, 2008 and 31st 
December, 2012 were followed over a minimum period of three months. The main outcome 
was the rate of first treatment change, defined as the first substitution/switch in accordance 
with the standard treatment guidelines. Data were analyzed according to year of treatment 
initiation. A total of 3,933 patients were followed with almost equal numbers of initiators per 
year. The mean age (standard deviation) at treatment initiation was 39 (10.3) years. The most 
prescribed HAART combination was AZT/3TC/EFV, remaining relatively stable over the years. 
Utilization of stavudine containing HAART increased gradually until 2010 and by the end 
of 2012 had dropped to zero. There was an increase in the use of tenofovir (TDF), partly to 
compensate the reduced use of stavudine containing HAART combinations. Kaplan-Meier 

curves showed that treatment change was higher among those who started treatment later 

in the study period compared to those who started earlier. The removal of stavudine from 

HIV treatment was an international policy decision taken to mitigate the associated risks. 

Trends showed that prescribers and dispensers complied with the policy intervention. 

The success of any drug treatment is underpinned by a sound adherence to treatment 

regimen. The main objective in chapter 3.2 was to evaluate the effect of ART adherence 

on treatment change in a nested case-control study. Data were extracted from available 

written clinical and pharmacy records, and the electronic database at the Korle-Bu Teaching 

Hospital. Cases comprised all those (≥15 years) who experienced a first treatment change 

after starting first-line ART between 1/1/2004 and 31/12/2009. Controls (who did not change 

treatment) were sampled from the same cohort of ART starters and matched to cases on date 

ART was started. Adherence was determined using the proportion of days covered (PDC) 

approach and poor adherence was defined as PDC levels below 95%. Measures of effect 

were calculated using conditional logistic regression. The cases and matched controls were 

similar in most baseline characteristics. Among cases 20.1% (60/298) switched to second-line 

therapy and the rest had treatment substitutions. Overall, 88.9% of controls compared with 

79.9% of cases had adherence levels greater than or equal to 95% (p=0.003). After adjusting 

for possible confounders, an adherence level below 95% was associated with almost four 

times (ORadj=3.56 (95% CI 1.60 to 7.88)) the likelihood of having a treatment change. This 

study showed also that insufficient ART adherence may very likely lead to treatment change. 

Policy makers must partner researchers to engage patients more often, to unravel the causes 

of non-adherence, and make the necessary interventions for patients to achieve maximum 

benefits from dispensed medicines.

Chapter 3.3 aimed to determine risk factors associated with non-adherence to first 

line antiretroviral therapy (ART). This was a sequel to chapter 3.2 using the same dataset. 

Adherence to therapy was contrasted, i.e. levels below 95% (cases) were compared to 95% or 

more (controls).Logistic regression was used for analysis followed by a test for goodness-of-

fit and calculation of the area under the receiver operating characteristic (ROC) curve. In all 

there were 73 cases and 367 controls. The median age of cases was 41.0 years (interquartile 

range (IQR): 34.9-50.0), and 46 (63%) of them were female. For controls the median age 

was 43.0 years (IQR: 37-52.1), and 244 (66.5%) were female. The risk factors significantly 

associated with non-adherence to ART were WHO disease stage IV (age and gender adjusted 

OR (aOR) 3.03 [95% CI 1.70, 5.41]) which recorded a risk score of 11, presence of symptoms at 

baseline (aOR 1.70 [95% CI 1.00, 2.90] and risk score 5), and lower CD4 cell count at treatment 

initiation (aOR 1.39 [95% CI 0.96, 2.01] and risk score 3). Pearson goodness-of-fit test produced 

a p-value of 0.663 and the area under ROC curve was 0.72 (95% CI 0.64, 0.85). In this setting 

clinical baseline characteristics of HIV/AIDS patients influenced non-adherence to ART. 

Stepping up surveillance interventions for early identification and possibly early treatment 

of HIV/AIDS among Ghanaians by policy makers, health workers and HIV advocacy groups 

could be helpful. 
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Of the global total number of adolescents living with HIV in 2013, about 83% resided 
in Sub-Saharan Africa. Chapter 3.4 identified facilitators of and barriers to antiretroviral 
treatment adherence among adolescents in Ghana. We organized a cross sectional 
qualitative study using semi-structured interviews among adolescents (aged 12-19 
years) at the adolescents HIV clinic at the Korle-Bu Teaching Hospital in Ghana. A total of 
19 interviews were conducted. Analysis was done manually to maintain proximity with 
the text. The main facilitators were support from health care providers, parental support, 
patient’s knowledge of disease and self-motivation, patient’s perceived positive outcomes, 
and dispensed formulation,. The identified barriers were patient’s forgetfulness to take 
medicines, perceived stigmatization due to disclosure, financial barriers, and adverse 
effects of antiretroviral therapy. Support from health care workers was the most frequently 
mentioned facilitator; patient’s forgetfulness, and perceived stigmatization after disclosure 
were the most frequently mentioned barriers. Self-motivation (knowledge induced) to 
adhere to treatment was a specific facilitator among older adolescents. We suggested 
that continuous information and persistent support from health care workers and parents 
or guardians may improve adherence among adolescents. Also, interventions to reduce 
patient forgetfulness may be beneficial. A multi-sectorial approach is needed to address  
adolescent disclosure. 

Vaccination is one of the greatest breakthroughs in modern medicine. Notwithstanding 
their monumental benefits, vaccines have safety concerns which when not handled properly 
could lead to reduction in vaccine uptake and re-emergence of disease. This calls for 
continuous monitoring of vaccine effects using either passive and/or active surveillance for 
the identification and possible confirmation of signals. Ghana lies in the meningitis belt of 
Sub-Saharan Africa. Furthermore, Ghana is in the yellow fever zone, and several infectious 
childhood diseases need to be prevented. For these reasons chapter 4 looks at the role of 
hospital pharmacists in safety surveillance during immunization programmes. Chapter 4.1 
reports on the distribution and types of adverse events reported following immunization of 
health care workers at the Korle-Bu Teaching Hospital (KBTH) against the AH1N1 influenza in 
2009. Safety data collected during the AH1N1 influenza vaccination of these health workers  
was used for this study. All workers, 18 years and over were eligible for vaccination. For 
uniformity 0.5ml of Pandemrix® (equivalent to 3.75 micrograms of heamagglutinin antigen) 
was administered intramuscularly into the deltoid muscle of the left arm. Each vaccinee was 
issued with a card and was advised to report any adverse events following immunization to 
designated health workers for follow-up. Incidence rates of adverse events were estimated 
and compared to the Pandemrix® Summary of Product Characteristics (SPC). A total of 5870 
people (64.9% females) with a mean age of 34.0 years were vaccinated. In all 140 vaccines 
reported adverse events. The mean age among vaccinees reporting adverse events was 36.1 
years. The overall incidence of vaccinees reporting adverse events and the overall incidence 
of adverse events was 232 (95% CI 199 to 320) per 10,000 people and 930 (95% CI 820 to 
1070) per 10,000 people, respectively. In particular, we found no difference in the way males 

reported AEFI compared to females (χ2 =0.59; P>0.2) and we did not find any association 
between age as a categorical variable and vaccine adverse event reporting (χ2 =5.24; P>0.1). 
There were only three serious cases which led to hospitalization. All three cases occurred 
within 24 hours of receiving the vaccine. The incidence rates for the various reported events 
were all lower compared to those in the Pandemrix® SPC, but while injection site pain was 
the most frequent in the SPC and other foreign studies, we recorded headache as the most 
frequent. Even fatigue, muscle/joint aches and fever had higher incidence rates compared to 
injection site pain. Tachycardia, tinnitus and decreased appetite were reported although not 
included in the SPC. More of such studies should be encouraged in low and medium income 
countries to bridge the information gap with the developed world.  

AEFIs reported using active surveillance from the Ghanaian Food and Drugs Authority’s 
database was used to identify signals in chapter 4.2. De-identified data from active 
surveillance for AEFIs after H1N1, yellow fever, meningitis, measles-rubella, pneumococcal-
rotavirus and human papilloma virus vaccinations were used. The vaccinations occurred 
between January 2010 and December 2013. The first ten most occurring events for each 
vaccination were captured. These were arranged using Medical Dictionary of Regulatory 
Agencies (MedDRA) Preferred Term (PT) and System Organ Classification (SOC) codes. 
Proportional reporting ratios (PRR, 95% CIs) were calculated. A total number of 5,141 reports 
were analysed ranging from 33 (human papilloma virus) to 1958 (measles-rubella). Between 
22% and 55% of all AEFIs per vaccination were collected on the day of vaccination. For each 
vaccination, at least 87% of all reported AEFIs occurred in the first 7 days post-vaccination. 
Active surveillance lasted for 30 days for most vaccination programs. For H1N1 vaccination 
the signal with the highest PRR was dizziness (PRR 6.71 (95% CI 5.01, 8.18), Chi square 
216.6); the signal with the highest PRR for human papilloma virus and measles-rubella was 
abdominal pain (PRR 8.15 (95% CI 3.46, 19.23), χ2 30.2) and  PRR 43.75 (95% CI 17.81, 107.45), 
χ2 200.7) respectively; the signals with the highest PRR for yellow fever, meningitis and 
pneumococcal-rotavirus vaccinations were arthralgia, dizziness and injection site pain, in 
that order. Almost all the signals generated in this study were well-known and confirmed 
existing safety knowledge on the vaccines studied.   The results underscore the sensitivity 
of public health systems in Sub-Saharan African countries (like Ghana) to pick up most 
frequently occurring and important vaccine related safety issues.

This thesis closes with a discussion in chapter 5 which emphasizes the role of the hospital 
pharmacist in Ghana in access to medicines and pharmaceutical policies, especially related 
to antiretroviral therapy and vaccines. The chapter highlights the importance of medicines 
information, service provision by hospital pharmacists and provision of essential medicines 
to paediatric patients, adherence with reference to antiretroviral therapy, and the monitoring 
of adverse events following immunization and the detection of signals. Research gaps that 
will complement this work and eventually improve access to medicines in Ghana and other 
similar settings are identified. These include work on good distribution practices (GDP); 
research on substandard, spurious, falsely labelled, falsified and counterfeit medicines 
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(SSFFC); and lastly research and capacity building on benefit-risk analysis of medicines. 
We have shown that where big data is not available, using the right methodology can 
produce credible results that will allow for learned policy decision making. The thesis also 
emphasizes the need to align health policies to patients (including patients’ advocates), and 
maintain continuous engagement in order to attain and preserve optimal health benefits. As 
hospital pharmacists continue to provide improved and essential health service to patients, 
the pharmacist-patient relationship is bound to improve considerably and this may have 
a profound effect on care outcomes. Pharmaceutical policies and access to medicines remain 
very important in low and medium income countries. This could improve if attention is given 
to the gaps suggested in this thesis. 
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SAMENVATTING
Toegang tot kwalitatief goede geneesmiddelen is een van de universele rechten  
van de mens. Dit recht heeft in de afgelopen decennia een prominente plek ingenomen 
op de agenda van de Wereldgezondheidsorganisatie (WHO). Van de Alma Ata Declaratie in 
1978 tot aan de Millenium Development Goals in 2000 en de huidige Sustainable Development 
Goals is het belang van geneesmiddelen bij het verbeteren van de volksgezondheid 
benadrukt. Ziekenhuisapothekers spelen als een van de bewakers van geneesmiddelen een 
belangrijke rol bij het borgen dat uitkomsten van de behandeling met geneesmiddelen zo 
optimaal mogelijk zijn.

In de introductie in hoofdstuk 1 worden het oorspronkelijke WHO model voor toegang 
tot geneesmiddelen en suggesties van verschillende onderzoekers om dit model verder uit 
te breiden beschreven. Het belang van farmaceutische beleidsonderzoek en de noodzaak 
om apothekers te betrekken bij het onderzoek naar toegang tot geneesmiddelen worden 
bediscussieerd. Het ziekenhuis is de plaats waar veel belanghebbenden in de gezondheidszorg 
(medewerkers in de gezondheidszorg, beleidsmakers en academici) elkaar ontmoeten 
om te komen tot de beste behandeling van de patiënt, die uiteindelijk de belangrijkste 
belanghebbende is. Patiënten moeten een actieve rol spelen in de vraagstukken die rondom 
hun behandeling opkomen. Om de beste uitkomst van een behandeling te kunnen bereiken 
is optimale therapietrouw bijvoorbeeld van groot belang. Ziekenhuisapothekers in Ghana en 
in andere delen van Sub-Sahara Afrika kunnen een prominente rol spelen in het verbeteren 
van toegang tot geneesmiddelen. In dit proefschrift worden verschillende aspecten van 
deze rol bestudeerd, zoals het geven van algemene voorlichting en diensten, bewaken 
van toegang tot geneesmiddelen voor kinderen, voorlichting rondom therapietrouw met 
antiretrovirale middelen en bewaken van veiligheidsaspecten van vaccins.

In hoofdstuk 2 is het verstrekken van geneesmiddelinformatie, farmaceutische 
dienstverlening en geschikte geneesmiddelen bestudeerd. Hoofdstuk 2.1 richt zich op 
het verstrekken van informatie aan patiënten door middel van de bijsluiter. In een cross-
sectionele studie werden volwassen patiënten die het Korle-Bu ziekenhuis in Accra, 
Ghana bezochten geïnterviewd om het advies om de bijsluiter te lezen te evalueren en 
determinanten van het lezen van de bijsluiter te kunnen bepalen. Van de 531 geïnterviewde 
patiënten hadden 421 (79.3%) een bijsluiter gekregen en 93.8% van deze patiënten 
had daarnaast enige mondelinge informatie van een medewerker (arts, apotheker of 
verpleegkundige) ontvangen. Slechts 139 (33.0%) patiënten gaven aan dat hun verteld 
was dat zij de bijsluiter zelf moesten lezen. Deze patiënten lazen de bijsluiter uiteindelijk 
bijna zes keer vaker dan patiënten die deze instructie niet kregen (odds ratio (OR) 5.77, 
95% betrouwbaarheidsinterval (BI) 2.76-12.04, p<0.001) en tevens bespraken zij vaker 
problemen die zij bij het gebruik van geneesmiddelen tegenkwamen met hun behandelaar  
(59% vs. 36%, p<0.001). Leeftijd was daarbij een zwakke effectmodificator (p=0.04). Het is 
van belang om meer aandacht te besteden aan het belang van het lezen van de bijsluiter en 
patiënten hiertoe te stimuleren.
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In hoofdstuk 2.2 is de perceptie van poliklinische patiënten ten aanzien van de rol van 
de ziekenhuisapotheker in Ghana bestudeerd. Ook is gekeken naar hun verwachtingen 
ten aanzien van dienstverlening door ziekenhuisapothekers en factoren die samenhangen 
met het opnemen van contact met een ziekenhuisapotheker. Hiertoe werd een enquête 
gehouden onder patiënten die een van de zes geselecteerde uitgiftepunten van 
geneesmiddelen voor chronische ziekten van het Korle-Bu ziekenhuis hadden bezocht. 
De enquête werd mondeling afgenomen en de gegevens werden zowel descriptief 
als analytisch (logistische regressie) beschreven. In totaal waren er 331 respondenten, 
waarvan 56.8% vrouw was en de gemiddelde leeftijd 42 jaar. De ziekenhuisapotheker werd 
door 77.2% als een behandelaar beschouwd en slechts 3.8% gaf aan dat hun beeld van  
de rol van de ziekenhuisapotheker in de afgelopen vijf jaar niet veranderd was. Patiënten 
die bekend waren met ziekenhuisapothekers vroegen drie keer vaker een gesprek  
aan (OR 3.19, 95% BI 1.78-5.80, p<0.001) dan zij die dat niet waren. Ziekenhuisapothekers in 
Ghana moeten meer aan farmaceutische dienstverlening gaan doen en meer tijd besteden 
aan farmaceutische patiëntenzorg.

Hoofdstuk 2.3 gaat in op de beschikbaarheid van veel gebruikte geneesmiddelen voor 
kinderen in Ghana. In dit onderzoek werden alle voorschriften voor orale geneesmiddelen 
voor kinderen meegenomen, die in de periode november 2013 - februari 2014 werden 
aangeboden bij de lokale productieafdeling van het Korle-Bu ziekenhuis. Er werd gekeken 
of het betreffende geneesmiddel was opgenomen in de WHO Children’s Medicines List, tot 
welke WHO ATC klasse het geneesmiddel behoort en of het geneesmiddel door de Ghanese 
Food and Drugs Authority (FDA) was geregistreerd voor het gebruik bij kinderen. In totaal 
werden 622 voorschriften voor 35 verschillende kinderformuleringen aangeboden. Deze 
waren afkomstig van verschillende instellingen waaronder publieke ziekenhuizen (6.6%), 
private ziekenhuizen (2.4%) en het ziekenhuis van de Universiteit van Ghana (1.1%) en 
werden allemaal gehonoreerd. Sommige van de geneesmiddelen (baclofen, clonazepam, 
hydroxycarbamide en lamotrigine) stonden niet op de WHO lijst en waren tevens niet 
door de FDA goedgekeurd voor gebruik bij kinderen. De meeste geneesmiddelen  
(n=33, 89%) waren voor chronische aandoeningen. Om de uitkomsten van de behandeling 
van kinderen verder te verbeteren is het van belang toegang te verbeteren en de balans 
tussen werkzaamheid en veiligheid te monitoren.

Onderzoek naar de rol van therapietrouw bij het bereiken van de beste uitkomsten van 
de behandeling van patiënten met HIV/AIDS is opgenomen in hoofdstuk 3. In hoofdstuk 3.1 
is gekeken naar patronen van veranderingen in de behandeling van patiënten die startten 
met zogenaamde highly active antiretroviral therapy (HAART, combinaties van verschillende 
antiretrovirale geneesmiddelen). De gegevens waren afkomstig van de database van 
de Fevers’ Unit van het Korle-Bu ziekenhuis. Alle volwassen patiënten die in de periode 1 
januari 2008 tot en met 31 december 2012 voor het eerst met eerstelijns HAART begonnen 
werden gevolgd voor een periode van minimaal 3 maanden. Het primaire eindpunt van het 
onderzoek was de eerste verandering in deze therapie, gedefinieerd als een vervanging van 

een geneesmiddel in lijn met de vigerende richtlijnen. De gegevens werden geanalyseerd 
naar jaar van start van de behandeling. Het cohort bestond uit 3933 patiënten, die gemiddeld 
39 (standaarddeviatie (SD) 10.3) jaar oud waren bij de start van HAART. Elk jaar beginnen 
ongeveer evenveel patiënten met hun behandeling. De meest voorgeschreven combinatie 
door alle jaren heen was AZT/3TC/EFV. Het gebruik van combinaties met stavudine steeg 
licht tot 2010, maar daalde daarna tot nul aan het eind van 2012. Het gebruik van tenofovir 
(TDF) steeg in de onderzoeksperiode, ten dele om de daling in het gebruik van stavudine 
te compenseren. Kaplan-Meier analyses lieten zien dat veranderingen in de therapie 
meer voorkwamen bij patiënten in de latere jaren van het onderzoek dan bij patiënten 
die in de eerste fase startten. Het verwijderen van stavudine uit behandelrichtlijnen voor 
HIV was een internationale beleidsbeslissing om de risico’s van dit middel te beperken. 
Het huidige onderzoek laat zien dat behandelaren in overeenstemming met dit beleid  
hebben gehandeld.

Therapietrouw is van groot   belang voor het succes van elke behandeling met 
geneesmiddelen. Het doel van hoofdstuk 3.2 was om de effecten van therapietrouw 
met antiretrovirale therapie op veranderingen in de behandeling te evalueren. Gegevens 
voor dit geneste patiënt-controle onderzoek waren afkomstig uit de medische dossiers 
en apotheekdatabase van het Korle-Bu ziekenhuis. Cases waren patiënten van 15 jaar 
en ouder die een eerste verandering in hun behandeling ondergingen in de periode 1 
januari 2004 tot en met 31 december 2009. Controles hadden geen verandering in hun 
therapie en werden gematcht op datum van start antiretrovirale therapie. Therapietrouw 
werd bepaald aan de hand van het aantal dagen waarop het geneesmiddel werd gebruikt 
(proportion of days covered, PDC) en slechte therapietrouw werd gedefinieerd als een PDC 
lager dan 95%. Conditionele logistische regressie werd gebruikt om het effect te bepalen.  
De karakteristieken van cases en controles kwamen in grote lijnen overeen. Van de cases 
switchte 20.1% (60/298) naar een tweedelijns middel, terwijl bij de overige patiënten 
een of meer van de eerstelijnsmiddelen werden vervangen door een ander eerstelijns 
middel. Slechte therapietrouw kwam voor bij 79.9% van de cases en 88.9% van  
de controles (p=0.003). Na correctie voor mogelijke confounders bleek slechte  
therapietrouw geassocieerd te zijn met een bijna 4 keer (gecorrigeerde OR 3.56; 95% BI 1.60-
7.88) verhoogd risico op een verandering in de behandeling. Beleidsmakers en klinische 
onderzoekers moeten gezamenlijk werken aan het vergroten van de betrokkenheid  
van patiënten bij hun behandeling, de oorzaken van therapietrouw verder in kaart brengen 
en noodzakelijke interventies ontwikkelen om patiënten te ondersteunen bij het bereiken 
van het grootst mogelijke voordeel van de behandeling.

In hoofdstuk 3.3 had tot doel risicofactoren voor therapieontrouw met antiretrovirale 
middelen te bepalen. Dit onderzoek was een vervolg van het onderzoek in hoofdstuk 3.2 
en maakte gebruik van dezelfde gegevens. In dit onderzoek werd de verschillende mate 
van therapietrouw tegen elkaar afgezet, namelijk therapietrouw van minder dan 95% 
(cases) tegen therapietrouw van 95% of meer (controles). Hiertoe werd gebruik gemaakt 
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van logistische regressie, gevolgd door een goodness-of-fit test en het berekenen van 
de oppervlakte onder de grafiek van de receiver operating characteristic (ROC-)curve.  
De gemiddelde leeftijd van de 73 cases was 41.0 jaar (interkwartielafstand (IQR) 34.9-50.0 
jaar) en 46 patiënten (63%) waren vrouwen. De 367 controles waren gemiddeld 43.0 jaar 
(IQR 37.0-52.1 jaar) en 244 (66.5%) waren vrouw. The factoren die statistisch significant 
waren geassocieerd met therapieontrouw waren WHO ziektestadium IV (voor leeftijd en 
geslacht gecorrigeerde OR (aOR) 3.03; 95% BI 1.70-5.41), resulterend in een risicoscore 
van 11, de aanwezigheid van symptomen bij de start van de behandeling (aOR 1.70; 95% 
BI 1.00-2.90, risicoscore 5) en een laag aantal CD4 cellen bij de start van de behandeling 
(aOR 1.39; 95% BI 0.96-2.01, risicoscore 3). De p-waarde van de Pearson goodness-of-fit test 
bedroeg 0.663 en de oppervlakte onder de ROC-curve was 0.72 (95% BI 0.64-0.85). In deze 
setting bleken klinische karakteristieken bij aanvang van de therapie samen te hangen 
met therapieontrouw. Het opvoeren van interventies door beleidsmakers, medewerkers in  
de gezondheidszorg en HIV belangengroeperingen in Ghana om HIV/AIDS eerder te 
ontdekken en een vroege behandeling te kunnen starten, zouden in dit kader ook 
behulpzaam kunnen zijn.

Wereldwijd leefde in 2013 circa 83% van de adolescenten met HIV in Sub-Sahara Afrika. 
In hoofdstuk 3.4 werden ondersteunende factoren en barrières voor therapietrouw met 
antiretrovirale middelen onder adolescenten in Ghana bestudeerd. In dit cross-sectionele, 
kwalitatieve onderzoek werden interviews gehouden met adolescenten (12-19 jaar) die  
de HIV-kliniek van het Korle-Bu ziekenhuis in Ghana bezochten. In totaal werden 19 
interviews afgenomen. De gegevens werden handmatig geanalyseerd. De belangrijkste 
geïdentificeerde ondersteunende factoren betroffen steun door medewerkers in  
de gezondheidszorg, steun door ouders, eigen kennis van het ziektebeeld, zelfmotivatie, 
ondervonden positieve effecten van de behandeling en de formulering van het 
geneesmiddel. De geïdentificeerde barrières waren het moeite hebben met het niet vergeten 
van geneesmiddelen, ondervonden stigmatisering, financiële obstakels en bijwerkingen 
van de antiretrovirale therapie. De ondersteuning van medewerkers in de gezondheidszorg 
was de meest genoemde ondersteunende factor, de meest genoemde barrières waren 
vergeten van medicatie en stigmatisering. Zelfmotivatie die voortkwam uit het hebben van 
kennis over de ziekte kwam met name voor bij oudere adolescenten.  De conclusie van dit 
onderzoek is dat het geven van voldoende informatie over de ziekte en ondersteuning door 
zowel professionals in de zorg als ouders kunnen bijdragen aan verbeterde therapietrouw 
onder adolescenten. Ook interventies die helpen om de inname van geneesmiddelen niet 
te vergeten kunnen een bijdrage leveren. Om daadwerkelijk verbetering van therapietrouw 
onder adolescenten te kunnen bewerkstelligen is een veelomvattende aanpak nodig.

Vaccinaties zijn een van de grootste doorbraken van de moderne geneeskunde. 
Ondanks hun grote voordelen zijn ook vaccins geassocieerd met veiligheidsrisico’s, die van 
invloed kunnen zijn op de vaccinatiegraad en de hernieuwde opkomst van ziektes als zij 
niet met zorg worden afgehandeld. De veiligheid moet daarom continu worden bewaakt 

door middel van actieve of passieve bewakingsprogramma’s en signalen van mogelijke 
bijwerkingen moeten door middel van nader onderzoek worden bevestigd. Ghana ligt in 
de zogenaamde ‘meningitisgordel’ van Afrika, ligt in het gebied waar gele koorts endemisch 
is en moet het optreden van infectieziekten onder kinderen voorkomen. In hoofdstuk 4 
wordt daarom de rol van de ziekenhuisapotheker bij het bewaken van de veiligheid van 
vaccins in vaccinatieprogramma’s nader belicht. In hoofdstuk 4.1 is de distributie en het 
type bijwerkingen na vaccinatie van medewerkers van het Korle-Bu ziekenhuis met het 
AH1N1 griepvaccin in 2009 geanalyseerd. Alle medewerkers van 18 jaar en ouder kwamen 
in aanmerking voor vaccinatie. Zij kregen 0.5 ml Pandemrix® (overeenkomstig met 37.5 mcg 
hemagglutinine antigeen) intramusculair in de deltaspier van de linkerarm toegediend. 
Iedere gevaccineerde ontving een informatiekaart en werd geadviseerd bijwerkingen 
van de vaccinatie te melden aan specifieke medewerkers. De incidentie van bijwerkingen 
werd in dit onderzoek geschat en deze werden vergeleken met de bijwerkingen zoals 
gemeld in de officiële productkenmerken (Summary of Product Characteristics, SPC) 
van Pandemrix®. In totaal werden 5870 mensen (64.9% vrouwen) met een gemiddelde 
leeftijd van 34.0 jaar gevaccineerd. Zij rapporteerden 140 bijwerkingen. De incidentie van 
medewerkers die een bijwerking meldde bedroeg in dit onderzoek 232 (95% BI 199-320) 
per 10.000 mensen, terwijl de overall incidentie van bijwerkingen 930 (95% BI 820-1070) 
per 10.000 mensen was. Er werden daarbij geen verschillen in incidentie tussen mannen en 
vrouwen gevonden (χ2=0.59; p>0.2). Ook vonden we geen associatie tussen verschillende 
leeftijdscategorieen en het rapporteren van bijwerkingen ten gevolge van de vaccinatie 
(χ2=5.24; p>0.1). Drie ernstige bijwerkingen, die binnen 24 uur na vaccinatie ontstonden, 
leidden tot ziekenhuisopname. De incidenties voor de verschillende bijwerkingen waren 
allemaal lager dan vermeld in de SPC van Pandemrix®. Hoewel pijn op de injectieplaats  
de meest frequent genoemde bijwerking was in de SPC en in ander internationaal  
onderzoek, werd in deze studie hoofdpijn het meest gemeld. Ook de incidenties van het 
optreden van vermoeidheid, spier- en gewrichtspijn en koorts waren hoger dan die van pijn 
op de injectieplaats. Tachycardie, tinnitus en verminderde eetlust staan niet in de SPC, maar 
werden wel gerapporteerd. Om tegemoet te komen aan het verschil in beschikbare informatie 
over bijwerkingen tussen hoge inkomenslanden en lage en midden inkomenslanden, zou 
meer van dit soort onderzoek moeten worden uitgevoerd.

De meldingen van bijwerkingen die binnen actieve bewakingsprogramma’s voor 
vaccins bij de Ghanese FDA werden gerapporteerd werden gebruikt voor signaaldetectie in 
hoofdstuk 4.2. Anonieme gegevens over bijwerkingen na vaccinatie voor H1N1, gele koorts, 
meningitis, mazelen-rode hond, pneumokokken-rotavirus en humaan papilloma virus 
(HPV) werden geanalyseerd. De vaccinaties vonden plaats tussen januari 2010 en december 
2013. Van elk vaccin werden de meldingen voor de tien meest voorkomende bijwerkingen 
meegenomen. Classificatie van bijwerkingen vond plaats op basis van de Medical Dictionary 
of Regulatory Agencies (MedDRA) Preferred terms (PT) en System Organ Classification (SOC). 
Proportinal reporting ratios (PRR) en de bijbehorende 95% betrouwbaarheidsintervallen 
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werden berekend. Een totaal aantal van 5141 meldingen werd geanalyseerd, variërend van 
33 voor HPV vaccinatie tot 1958 voor het vaccin tegen mazelen en rode hond. Tussen 22%  
en 55% van alle meldingen voor een vaccin werd verzameld op de dag van de vaccinatie. 
Voor elke vaccinatie werd tenminste 87% gemeld binnen de eerste 7 dagen. Active 
bewaking duurde bij de meeste vaccinatieprogramma’s tenminste 30 dagen. Voor het H1N1 
vaccin was het signaal met de hoogste PRR voor duizeligheid (PRR=6.71; 95% BI 5.01-8.18, 
χ2=216.6). Voor zowel het HPV vaccin als het mazelen-rode hond vaccin werd de hoogste PRR 
gevonden voor buikpijn (respectievelijk PRR=8.15; 95% BI 3.46-19.23, χ2=30.2 en PRR=43.75; 
95% BI 17.81-107.45, χ2=200.7). De signalen met de hoogste PRR waren gewrichtspijn voor 
het gele koortsvaccin, duizeligheid voor het meningitisvaccin en pijn op de injectieplaats 
voor het pneumokokken-rotavirusvaccin. Vrijwel alle gevonden signalen waren bekend 
en bevestigden de bestaande kennis over veiligheid van vaccins. De resultaten laten zien 
dat de gezondheidszorgsystemen in landen in Sub-Sahara Afrika gevoelig genoeg zijn 
om de meest frequent voorkomende signalen ten aanzien van de veiligheid van vaccins  
op te pikken.

Dit proefschrift wordt afgesloten met een algemene discussie in hoofdstuk 5. Hierin wordt 
de rol van de ziekenhuisapotheker in Ghana ten aanzien van toegang tot geneesmiddelen 
en farmaceutisch beleidsonderzoek benadrukt, met name in de context van antiretrovirale 
geneesmiddelen en vaccins. Dit hoofdstuk vestigt de aandacht op het belang van 
verstrekken van informatie, farmaceutische dienstverlening door ziekenhuisapothekers, 
verstrekken van essentiële geneesmiddelen aan kinderen, therapietrouw bij de behandeling 
met antiretrovirale therapie en het bewaken van bijwerkingen die worden gerapporteerd 
na vaccinatie en   de bijbehorende signaaldetectie. In dit hoofdstuk worden toekomstige 
onderzoeksvragen die het werk in dit proefschrift kunnen aanvullen en uiteindelijk 
leiden tot een betere toegang tot geneesmiddelen in Ghana geïdentificeerd. Hiertoe 
behoren vraagstellingen op het gebied van Good Distribution Practices (GDP), onderzoek 
naar verschillende vormen van kwalitatief onvoldoende of vervalste geneesmiddelen 
(substandard, spurious, falsely labelled, falsified and counterfeit (SSFFC) geneesmiddelen) en 
op het gebied van de analyse van baten en risico’s van geneesmiddelen. Dit proefschrift 
laat zien dat in omstandigheden waar geautomatiseerde gegevensbestanden afwezig 
zijn, onderzoek met de juiste methodologie tot zinvolle resultaten kan leiden. Dergelijke 
resultaten kunnen worden gebruikt voor het onderbouwen van beleidsbeslissingen.  
De resultaten in dit proefschrift benadrukken daarnaast de noodzaak om farmaceutisch 
beleid af te stemmen op patiënten en hun vertegenwoordigers en deze te blijven betrekken 
bij het behalen en behouden van optimale gezondheidswinst. Als ziekenhuisapothekers 
verbeterde en essentiële farmaceutische dienstverlening blijven verstrekken aan patiënten, 
zal dit een positief effect hebben op de relatie tussen de ziekenhuisapotheker en de patiënt 
en dit zou de uitkomsten van de behandeling diepgaand kunnen beïnvloeden. Ondanks  
de in dit proefschrift gesignaleerde sterke punten en mogelijkheden, moeten de hiaten  
die zijn beschreven zo spoedig mogelijk zorgvuldig worden bestudeerd en aangepakt. 
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