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Introduction 
Globally, budgets allocated for medicines are high. This clearer in 

developing countries where budget allocated for medicines accounts 
for a relatively large portion of total healthcare costs [1-6] estimated at 
about 20–60% of health spending [4], compared with 18% in developed 
countries [7]. Also, medicine prices are often high and unaffordable 
not only for the majority of people in low- and middle-income 
countries, but also for significant number of the population without 
social protection or insurance in high income countries [1,2]. This 
problem is even harder in developing countries where up to 90% of the 
population purchase medicines through out-of-pocket payments [8,9], 
making medicines the largest family expenditure item after food. As a 
result, the lack of access to essential medicines due to unaffordability 
in developing countries is one of the most pressing global health 
problems.

Majority of people in developing countries do not have health 
insurance [10]. At the same time, medicines provided free through the 
public sector are often unavailable [6]. Consequently, in developing 
countries medicines are often paid for out of pocket at the time of 
illness. As a result, where medicine prices are high, people may not 
afford purchase them and therefore forgo treatment or they may go 
into debt. For this reason, the World Health Organization (WHO) 
has designated affordable prices, together with other determinants, as 
a determinant of access to medicines [11]. In addition, since mid of 
the last century, several international treaties have established access 
to healthcare as a human right [12,13]. This made availability and 
affordability of drugs for consumers a public health concern. However, 
many factors influence whether poor people can obtain affordable drug 
of good quality. In this regard, medicines prices and individual income 
are main factors; in addition to out-of-pocket payments for drugs are 
major contributors to the devastating effects of illness [14].

In 1992, the government of Sudan adopted a number of health 
policy reforms as part of its programme of economic reforms. As a 
result, a law was passed that medicines are not any more free-of-charge 
in public sector health facilities [15,16]. Since then, the out-of-pocket 

became the main source of drug finance as the majority of Sudan 
population has no health insurance [17]. Some sources estimate that 
30% of the total populations are covered by a public health service, 
public health insurance or social insurance, or other sickness funds 
[18]. On other hand, though there are no national estimates on access 
to medicines in Sudan, but estimates for expenditure by Khartoum 
state households on drugs suggest that they account for 58% of total 
household expenditure on health care. If this taken in connection 
with the fact that poverty in Sudan is widely spread, and estimated 
to be above 50% [19], it becomes necessary to investigate medicines 
affordability in Sudan. Authors were motivated by this information 
to measure affordability of basic pharmaceutical treatment as an 
indicator of access to essential medicines in public and private sector 
in Khartoum state.

To provide comparable, evidence-based information for policy 
makers, a survey to measure the affordability of the actual costs of 
treatment of the ten leading causes of deaths in Khartoum state 
hospitals [20] was undertaken.

Method
A cross sectional descriptive survey study was applied. The 

methodology developed by the World Health Organization and Health 
Action International [21] for assessing medicine price, availability, 
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Abstract
Introduction: Medicine prices are often high and unaffordable not only for the majority of people in low- and middle-
income countries, but also for significant number of the population without social protection or insurance in high 
income countries. As a result, the lack of access to essential medicines due to unaffordability in developing countries 
is one of the most pressing global health problems.

Objective: To provide comparable, evidence-based information for policy makers.

Method: A cross sectional descriptive survey study was applied.

Results and discussion: It seems that despite of the affordability was shown for many studied conditions, but still 
affordability of medicines remains a major problem for Sudan.

Conclusion: It could be concluded that absence of standard treatment guidelines that are of sound scientific bases 
and cost-effectiveness resulting in low quality prescribing and dispensing practices which had led to wide variations 
in the prescribing patterns for the assessed acute and chronic conditions.
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and affordability was used in this study with slight modification. That 
was done through a measure of actual costs of treatment of selected 
diseases from patients leaving the health facilities after they had been 
treated and received their drugs either from the same health facility or 
the closest drug out let.

Medicine affordability has been investigated in terms of the days’ 
wages that a country’s lowest paid unskilled government worker 
(LPGW) needs to spend on a standard course of treatment [6,11]. 
Although this method has the limitation that it does not provide 
insight into the affordability of medicines for the often large sections 
of the population that earn less than the LPGW [6,22], but still it is the 
most reliable method. Therefore, affordability in this study is expressed 
as the number of days the lowest paid unskilled government worker 
would have to work in order to afford the cost of therapeutic course 
of treatment for infectious and chronic diseases and for one month 
of treatment for the chronic condition being analyzed [19]. The daily 
wage of the lowest-paid unskilled government worker in the analysis 
was 15.13 SD (Sudanese Dinars) which is the monthly salary for the 
lowest governmental worker (454 SD) divided by thirty.

Sampling
A systematic sampling method was used to select medicine outlets. 

Khartoum state was stratified into five geographical areas. In each 
area, the main general public hospital and the health centre located in 
the most rural or lowest income-generating area were chosen as the 
sampling site. Thirteen other public health facilities (small hospitals 
and large health centres) were also selected to complete the number 
to fifteen from each area. These public health facilities catered to 
outpatients and they have pharmacies or medicine-dispensing areas 
were chosen. Medicine prices are collected from either the public, 
where patients are charged for medicines, or the closest private drug 
out let to the selected health facilities where the prescribed medicine 
(s) is (are) available.
Selection of medicines to be studied

Medicines were chosen purposively based on national disease 
patterns and statistic status in Sudan [20]. These relate to both acute 
and chronic common conditions causing significant morbidity 
and mortality. The core list medicines were selected on the basis of 
the disease burden including the top ten leading causes of deaths in 
Khartoum state hospitals in 2010, the top ten leading causes of hospital 
admissions, and the top ten diseases treated in outpatient clinics 
(Table 1). From this official data seven diseases are selected for the 
survey. These are: adult moderate pneumonia, paediatric moderate 
pneumonia, paediatric acute bronchitis, adult acute tonsillitis, type 
2 diabetes, asthma, and hypertension. Drug key-list to compare the 
prescribed medicines was chosen in accordance to WHO model list 
[23] to assess drug affordability concerning the selected diseases in the 
selected health facilities.
Data collection

Trained data collectors, who were pharmacy students in their 
fourth year of their graduation, have visited medicine outlets and 
recorded data on a standardized form. Data collection form contained 
all demographic characteristics of patients, in addition to, medicines’ 
prices, doses, strengths and amount of medicines prescribed per week 
or month. The unit prices were calculated and checked at the end of 
each day of data collection. Data consisted of all patients visited the 
fifteen public health facilities selected from the seven chosen localities 
in the period of data collection (from10/11 to 18/11/2012) that fulfill 
the selection criteria of having the selected disease and have their 

medicines dispensed from the health facility or the nearby drug out let.
As price of the same branded medicine should be uniform overall 

public and private health facilities according to the regulations by 
the National Medicines and Poisons Board (NMPB), the medicine 
regulatory authority (MRA) of the Sudan, authors concentrate on the 
actual total cost of treatment rather than the hypothetical price of a 
selected basket of medicines that may not be prescribed or dispensed.

Data analysis

Affordability was assessed as the number of days’ wages the lowest 
paid un-skilled government worker would have to earn to purchase 
one course of treatment for infectious diseases, or for one month of 
treatment for the chronic condition being analyzed [19]. The daily 
wage of the lowest-paid unskilled government worker in the analysis 
was 15.13 SDG (2.48 US Dollar) which is the monthly salary for the 
lowest government worker (454 SDG (74.55 US Dollar)) divided by 
thirty.

Results
Data for assessing affordability was collected from fifteen public 

health facilities selected from seven localities in Khartoum state. 
The affordability of treatment was estimated as the number of days’ 
wages the lowest-paid government worker would be required to pay 
to purchase from the public/private sector a full course (for infectious 
disease) or a one-month course (for chronic disease) of medicine at 
the standard or common dose as shown in Table 1. The salary of the 
lowest paid regular government worker was Sudanese Pound (SDG) 
454 (74.55 US Dollar) (2015) per month or 15.13 SDG (2.48 US Dollar) 
per day. The cost of treatment and affordability of the seven selected 
conditions is shown in Figure 1.

Discussion
This study showed that many of treatments for conditions studied 

are affordable. One example is the case of amoxicillin 500 mg to treat 
acute adult pneumonia and other respiratory infection, a common 
problem in developing countries. From this study, the lowest priced 
generic of amoxicillin 500 mg with five days to one week’s treatment 
regimen of an episode of acute respiratory infection in adults had to 
be paid less than one day’s salary which is affordable for unskilled 
government worker when purchased from public sector or private sector 
(0.53 and 0.66 days’ wages respectively). This finding complied with the 
results of studies conducted to investigate affordability of the lowest 
price generic of amoxicillin 500 mg capsule for one week’s treatment 
of pneumonia which costs 0.1 days’ salary in Jordan which was highly 
affordable [24] and less than one days’ salary in Ethiopia, Tanzania and 
Nigeria [4]. However, even with these diseases, affordability was largely 
dependent on choice of therapeutic class, types of products selected, 
and prescribing habit. For example, unskilled health worker would 
pay 4.63 and more than 3 days salary when he was prescribed and 
dispensed amoxicillin-clavulanic acid (1 gm) and clarythromycin 500 
mg respectively. However in the private pharmacies it was even slightly 
higher (4.69 and 3.37 respectively). This finding consistent with the 
results of study conducted to evaluate affordability using ceftriaxone 
injection for one week treatment of pneumonia in Nigeria and found 
to cost 18.80 days’ wages which is unaffordable [4].

However, despite that affordability was shown for many studied 
conditions, but still affordability of medicines remains a major problem 
for Sudan. For example, although diabetes in Sudan is believed to 
have one of the highest mortality rates for a non-infectious disease, 
and 10% of adult patient deaths in hospitals were caused by diabetes 
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Number of days’ wages

Figure 1: Affordability of treatment for the seven selected diseases in the public and private sectors.
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Disease Regimen
Total Cost (USD)
Public Private

Adult moderate pneumonia
Amoclan 1 gm tabs bid for 7 days 11.5 11.6
Amoclan 375 mg t.d.s for 5 days 6.2 8.2
Amoxicillin 500 mg caps t.d.s. for 5 days 1.3 1.6
Amoxicillin 500 mg caps+clavulanic acid 125 mg t.d.s. for 7 days 5.2 8.2
Ampiclox 500 mg caps 6 hrly for 5 days 1.0 1.3
Cefixime caps o.d.+Trifed tabs tab t.d.s+antistin tab bid 7.2 7.5
Clarithromycin 500 mg bid for 7 days 7.7 8.4
Erythromycin 250 mg tabs 6 hourly for 5 days. 1.3 1.8

Pediatric moderate pneumonia
Amixime susp 100 mg o.d for 7 days 2.5 3.0
Amoclan 200 mg b.d for 5 days 3.0 5.4
Amoclan 400 mg for 5 days 3.6 7.0
Amoxicillin 125 mg 5 mg/8 hrs/5 days 0.9 1.0
Amoxicillin 250 mg 5 mg/8 hrs/5 days 1.0 1.3
Azithromycin 200 mg syrup. 10 mg/kg/day for 3 days. 2.8 4.1
Cefaclor 125 mg t.d.s.for 7 days. 4.3 4.3
Cefalexin 250 mg suspension 1.6 1.6
Co Amoxiclav 156 mg t.d.s for 5 days 2.5 4.4
Erythromycin 125 mg 5 ml every 6 hrs. 1.1 2.0

Erythromycin 250 mg 40 mg/kg every 6 hrs. 1.5 3.0

Pediatric acute bronchitis
Amoclan susp 200 mg+cough sedative for 5 days 3.4 5.9
Amoxicillin 125 mg 5 ml/8 hrs for 5 days. 0.7 1.0
Benzyl penicillin 1000000 IU 6 hrly for 24 hrs+hydrocorizone 10 mg/kg 6 
hourly+ventoline nebulizer 1 ml 4 hourly. 1.7 9.5

Benzyl penicillin for 24 hrs+azithromycin suspension 3.0 5.1
Cefaclor 125 mg t.d.s.for 7 days 4.3 4.3
Salbutamol 2 mg syp+antistin syp b.d 3.0 3.0
Ventoline per nebulizer 1/2 cc 3 doses+hydrocortisone 100 mg inj 3.6 9.5
Zomax susp 1.6 5.4

Adult acute tonsillitis
Amoclan 375 mg for 5 days 6.2 6.2
Amoclan 625 mg t.d.s for 7 days 8.2 8.2
Amoxicillin 500 mg caps t.d.s for 5 days. 1.3 1.6
Amoxicillin 500 mg caps t.d.s for 5 days+metromidazole 250 mg tabs t.d.s. for 
7 days. 1.6 2.0

Azithromycin 250 mg 2 tab/day for 3 days. 1.5 2.1
Azithromycin 500 mg 1 tab/day 1.3 2.0
Erythromycin 250 mg tabs 6 hourly for 5 days. 0.8 1.5

Type 2 diabetes
Glibenclamide 5 mg o.d.+neurobine o.d (30+30 tabs) 5.7 5.7
Glibenclamide 5 mg/day (30 tabs) 0.7 1.5
Glimepride 2 mg tabs o.d. (30 tabs) 2.6 3.9
Metformin 500 mg tabs t.d.s. (90 tabs) 3.0 4.4
Metformin 850 mg tabs b.d. (60 tabs) 2.5 3.9
Mixtard insulin (1 vial per month) 6.9 8.2
Soluble insulin (1 vial per month) 6.1 7.9

Asthma
Clarithromycin 500 mg tabs bid for 7 days 5.2 8.4
Salbutamol 4 mg tabs every day. 0.5 0.5
Symbicort inhaler 27.5 27.5
Ventoline inhaler 1.2 3.6
Ventoline inhaler+prednisolone 5 mg 6 tabs per day for 7 days 3.7 4.4
Ventoline per nebulizer 1/2 cc 3 doses+hydrocortisone 100 mg injection 3.6 9.5

Hypertension
Amilodipine 10 mg o.d. (30 tabs/month) 2.6 3.9
Amilodipine 5 mg o.d. (30 tabs/month) 1.0 3.0
Atenolol 50 mg o.d (30 tabs/month) 0.8 0.9
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[20], this study showed that the unaffordable treatments in the public 
sector include insulin both soluble and mixtard (2.44 and 2.78 days’ 
wages), metformin 500 mg, Glimepride 2 mg tabs (1.06 days’ wages), 
and prescriptions containing glibenclamide and high priced vitamine 
B1, B6, and B12 formulations. In the private pharmacies all of these 
are unaffordable with a higher cost than the public sector in addition 
to the unaffordability of metformin 850 mg (1.59 days’ wage). Simialr 
finding was observed with hypertension which is also one of the top 
ten leading causes of deaths in hospitals in Khartoum State [20]. The 
affordability in hypertension treatment varies according to type of drug 
used and whether it is the lowest generic substitute or not. Additionally 
if two or more medicines are needed to control the case it becomes 
slightly or strongly not affordable according to the drug added or the 
co-existing disease. It was observed that amilodipine 10 mg and methyl 
dopa 250 mg tabs both unaffordable in public (1.06, 1.19 days wages) 
and private pharmacies (1.59, 1.78 days’ wages), respectively. Again 
with asthma treatment, if prescribing pattern changes, or if such type 
of treatment is needed, we can have more than 11 days’ salary to afford 
medicines like symbicort, and it costs 1.49 days salary to be treated 
with a combination of salbutamol inhaler plus prednisolone. Also if 
the originator salbutamol inhaler is prescribed and/or dispensed as the 
case in the private pharmacies used for the assessment, then 1.45 days’ 
salary is needed. If a ventoline nebulizer plus hydrocortisone injection 
is prescribed it will need 1.45 and 3.83 days’ wages depending on the 
place the medicines are purchased from public or private pharmacies, 
respectively. This may be due to lack of lower price substitution policy 
due to lack of incentive policy for that. However, situation is still better 
than some other developing countries as shown in study conducted 
in Ethiopia which revealed that even with the lowest price generic of 
salbutamol 100 mcg/doses inhaler to afford one month treatment of 
asthma was more than one day’s wage [4].

These above mentioned examples revealed that unaffordability in 
Sudan most probably is due to the fact that treatment guidelines and 
protocols to treat prevalent diseases are either not available or not 
fully enforced except the funded diseases such as malaria, tuberculosis 
and HIV infections. This has led to variation in prescribing habits and 
skills in addition to different ways to treat the same disease by using 
single or combination medicines from different therapeutic groups. 
Therefore, it is strongly believed that improvement in the rational use 
of medicines is likely to play an important future role. Interventions 
that have proved effective with this regard in developing countries 
include professional measures (e.g. essential drug lists; standard 
treatment guidelines; drug and therapeutics committees; problem-
based basic professional training; and targeted in-service training 
of health workers) [25] and financial measures (e.g. direct financial 
incentives) [26]. In addition, some other policies were suggested for 
cost containment and promotion of generics, and for promotion of 
public awareness like influencing the patient to ask for prescription of 
cheaper version of medicines [27-29]. Recently, a number of countries 
have used the results of medicine prices, availability and affordability 
surveys to inform and guide policies to improve access to medicines 
[30].

Conclusion
It could be concluded that absence of standard treatment guidelines 

that are of sound scientific bases and cost-effectiveness resulting in low 
quality prescribing and dispensing practices which had led to wide 

variations in the prescribing patterns for the assessed acute and chronic 
conditions. Some conditions were affordable when one medicine was 
prescribed, whereas, treatment of same condition was found to be 
unaffordable when more than one drug per prescription is prescribed 
and or dispensed; and affordability varies greatly according to the type 
of medicine prescribed its amount and whether the low generic price 
is purchased or not.
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