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Abstract - Introduction: The access to affordable medicines has always been a challenge for healthcare 
systems, therefore, the research conducted with the aim to assess the cost of high blood pressure. 
Materials and Methods: The data on antihypertensive drugs prices were extracted from WHO/HAI 
database. This database contains data from countries where medicine price, availability and affordability 
studies have been conducted using WHO/HAI methodology. Data from 2001 to 2015 was included from 
61 countries focusing on 15 antihypertensive drugs. To elaborate the affordability measures, medicines 
costing < 1.5 days wages excluded and thus only eight antihypertensive medicines from 16 countries in 
both public and private sectors included. For each medicine, the branded and generic versions were 
investigated. For affordability measurement, the WHO/HAI method of considering lowest-paid unskilled 
government worker and impoverishment method of Van Doorslaer et al were employed. Independent-
samples t-test conducted to compare medicine affordability. MS. Excel and SPSS version 23 used for 
analysis. Results: The generic Nifedipine 20 mg tab (retard) was found the most unaffordable 
antihypertensive in the private sector of Kyrgyzstan, where the lowest-paid government worker required 
16.7 days of wages to purchase. In Indonesia, the branded Captopril 25 mg, purchase required 12 days 
wages. In Tajikistan’s public health sector, the most unaffordable antihypertensive was the branded 
Captopril 25 mg, required 9.1 days of wages.  In Shaanxi Province of China, the generic Losartan 50 mg 
cap/tab required 5 days wages.  The impoverishing effect of antihypertensive was burdensome in the 
public health sector of Tajikistan, Moldova, and Sudan, where the government workers pushed below an 
income level of US$2 per day after buying medications/drugs. Significant difference observed between 
branded and generics in terms of affordability. Conclusion: This study calls for further strengthening 
healthcare system and promoting generic antihypertensive.  

Keywords: Hypertension, Affordability, Antihypertensive, Impoverishment, Medicine prices, High Blood 
Pressure 

Introduction 

The World Hypertension Day (WHD) is celebrated each year on 17 May to reiterate the pledges made, to tackle 
with High Blood Pressure (HBP), a key modifiable risk factor for cardiovascular diseases [Lewington et al., 
2000].  

It is estimated that globally the prevalence of HBP exceeds 1.3 billion[Bloch, 2016] with the expectation that 
this figure is projected to rise to 1.56 billion by  2025, which is an increase of 60 % from 2000 (26.4%) to 
(29.2%) in 2025 [Kearney et al., 2005]. In LMICs, cardiovascular diseases and HBP account for a loss of 4 % 
gross domestic product (500 billion USD) annually [WHO, 2015]. In addition to LMICs, the hypertension 
prevalence is increasing in developed countries such as the United States [Hajjar and Kotchen, 2003].  

Clinical evidence suggests that if HBP is ignored and not treated, it may lead to hypertensive crises (76% 
urgencies, 24% emergencies) which represent more than one-fourth of all medical urgencies/emergencies 
[Papadopoulos et al., 2010]. Further, the hypertension related complications and end-organ damage like cerebral 
infarction, acute pulmonary edema, hypertensive encephalopathy and cerebral hemorrhage are staggering, which 
sound alarm for health care delivery systems if the current trends are not changed [WHO, 2015]. According to 
2008 data, HBP was responsible for 13-14% (7.5 million) of global mortality [WHO, 2009]. 
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In addition, HBP adds to other major atherosclerotic cardiovascular disease and contributes to dyslipidemia, 
insulin resistance, glucose intolerance, and obesity [Kannel, 1996]. Apart from health implications, the looming 
unaffordability of antihypertensive drugs, poses a threat to patient,  society and the healthcare system in large 
[Lackland, 2005, Hagenbeek et al., 2017]. The HBP is one of the most costly health conditions globally, and this 
cost may increase because of its rising prevalence [Vasan et al., 2002]. The high-cost medicines can further 
burden the nation’s economy and deplete access to essential medicines (ATM) [Pearson, 2011, Hogerzeil et al., 
2006]. According to the World Health Organization (WHO), ATM with assured quality and affordable prices 
are the key need of societies [WHO, 1999]. 

Several research studies have examined the affordability of cardiovascular medicines [Gelders et al., 2006, 
Mendis et al., 2007, Babar et al., 2007, Kotwani et al., 2007, Cameron et al., 2009, Van et al., 2010, Niëns et al., 
2010, Cameron et al., 2011] and some of these studies confirmed that unaffordable treatment leads to poor blood 
pressure control [Ibrahim and Damasceno, 2012]. Since in most settings, the hypertension treatment is 
expensive, for example, a study conducted in sub-Saharan Africa, showed that enalapril was the most expensive 
treatment [Twagirumukiza et al., 2010]. Similarly, in Hubei Province of China, the medicine prices were not 
affordable to people with low-income [Yang et al., 2009]. In addition, results from a comparative survey 
conducted in 36 countries showed that cardiovascular medicines were least affordable in the low-income 
economies [Van and Maaike, 2010]. Further, a research conducted in Malaysia showed that patients have to pay 
between 5–7 days' wages to buy one month's treatment ration of amlodipine [Babar and Ibrahim, 2007]. In this 
case, patients with limited financial resources cannot afford costly anti-hypertensive drugs [Buabeng et al., 
2004]. In the recently published Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial 
(ALLHAT), more than 33,000 patients with HBP were randomly assigned to receive amlodipine, lisinopril, or 
chlorthalidone; and the thiazide-type diuretic was shown to be most effective in controlling systolic blood 
pressure, preventing heart failure and stroke [Fischer and Avorn, 2004].  

From this perspective, ensuring access to affordable antihypertensive drugs is one of the major challenges to 
healthcare system [WHO, 2014] and families affected by HBP, where they lose income, not only due to illness 
but also due to care giving and premature death [Mohan et al., 2013]. To tackle with this problem, it is therefore 
essential to ensure the affordability of medications for all, especially the vulnerable groups, and find the areas 
where besides improving clinical practice, lowering costs of prescription medicines can be attained. 

To ensure efficient use of scarce budgetary healthcare resource allocation, it needs an understanding of the 
economics of HBP, including evaluation of its economic impact and its affordability. To find this, we analyzed 
the available data on HBP medicine prices and affordability from the World Health Organization (WHO)/ 
Health Action International (HAI) database. WHO and HAI are running a collaborative project on Medicine 
Prices and Availability. This project was mandated by a resolution of WHO Member States at the 54th World 
Health Assembly in 2001, calling for the development of "systems for voluntary monitoring drug prices and 
reporting global drug prices" [WHA, 2001]. 

Under this project, a standardized survey method is used for measuring medicine prices, availability, 
affordability and price components in different countries. The method is now validated and an acceptable tool 
for collecting data on medicine prices and availability. 

Survey data, national reports, survey tools and other resources about medicine prices, availability, affordability 
and price components are stored in WHO/HAI database [WHO, 2018] and available publically.  

Materials and Methods 

Sources of Data and Search Method 

This was a retrospective study and the data was extracted from WHO/HAI database available online [HAI, 
2015]. 

As mentioned earlier, the data on medicine prices, availability, affordability and price components were stored 
in WHO/HAI online database [HAI, 2015]. According to WHO/HAI, the aim of this database is to publish the 
country survey data on a publicly accessible website to improve price transparency. Survey findings are 
available in this online database since 2003. In this database, the data is presented in terms of price, availability, 
affordability and price components [HAI, 2015]. The price data for each medicine is presented as below. 
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Table 1: Price Data Presentation: Adapted from HAI database [36]  

Affordability of Hypertension, Amlodipine 5 mg cap/tab  

(lowest paid unskilled government worker) 

          

Product type 

Public sector Private sector 

Median treatment 
price (local 
currency) No. of days 

Median  treatment 
price (local 
currency) No. of days 

Country:                   Survey Date: December 2011        Duration : 30 days     Number of units per treatment : 
30         1 US$ = 1 USD        Daily wage: 35.00 USD    

Originator brand        
Lowest price generic        

  
The database has analysis features to show affordability, medicine price, and availability data (Table 1), e.g. the 
product name (medicine name was recorded e.g. Amlodipine 5 mg cap/tab). The collected data from each sector 
during the survey were recorded under each specific sector e.g. private sector. In each sector, the “Median 
treatment price” was recorded in local currency. The database automatically converts the local currency into 
US$ Dollars. The price for each specific surveyed medicine (both originator brand and lowest priced generic) 
was recorded. In addition, the daily wage for lowest paid government worker was also recorded for analysis 
purposes.  

WHO/HAI database was reviewed and the data related to hypertension was extracted. According to database 
records, during the years 2001 – 2015, 61 national surveys were conducted studying 15 antihypertensive 
medicines with different strengths. In order to provide up-to-date information on antihypertensive medication 
affordability, all surveys conducted from 2010 to 2015 were selected and surveys before 2010 were excluded.  
We recorded only patient prices data (a price that the patient pays at the pharmacy outlet without any concession 
or bonus). Further to elaborate the affordability measures medicines costing < 1.5 days work of lowest paid 
government worker (LPGW) were excluded and thus only eight antihypertensive medicines in both in public 
and private sector,  in either tablet or capsule form, were included. No ethical approval was sought necessary for 
this kind of study. 

Data collection 

Out of 15 antihypertensive drugs in the database, data on eight antihypertensive medicines viz. Amlodipine 5 
mg cap/tab, Atenolol 50 mg cap/tab, Captopril 25 mg cap/tab, Enalapril 10 mg cap/tab, Hydrochlorothiazide 25 
mg cap/tab, Losartan 50 mg cap/tab, Nifedipine 20 mg tab Retard and Lisinopril 10 mg cap/tab, in public and 
private sector, in different dosage form were included. For each class of medicines, the originator brand (OB) 
and lowest priced generic (LPG) were investigated. 

Data analysis 

The extracted data was entered into MS Excel and categorized under Medicine name, Brand, Country, Survey 
Year, Daily Wage in USDollars and Number of Days.  Affordability measure in days was calculated by 
WHO/HAI through their predefined spreadsheet. Independent-samples t-test was conducted to compare 
medicine affordability in OB & LPG. Medicines costing > 1.5 days wage were considered in all cost analyses, 
for example, all surveys and prices with different prices are included and listed accordingly. The results with no 
significance were skipped. For statistical analysis SPSS version 23 was used.  

Inclusion and exclusion criteria 

Medicine price costing less than 1.5 days wages were excluded and only data of the studies conducted from 
2010 to 2015 were included. Therefore, out of 15 antihypertensive medicines, only eight medicines were found 
with a cost more than one and half days wages.  

Outcome measures 

Mohammad Bashaar et al. / International Journal of Pharma Sciences and Research (IJPSR)

ISSN : 0975-9492 Vol. 10 No. 7 Jul 2019 202



Access to affordable medicines is a key goal for universal health coverage (UHC) programs [Anita W, 2011]. 
However the definition of affordably is still controversial. The concept and definition of affordability is used in 
diverse ways by different scholars [Whitehead, 1991, Komives, 2005, Milne, 2006, Bundorf and Pauly, 2006, 
Bradley, 2008]. The practical approach for assessing the impact of medicine prices on the cost of healthcare is to 
compare the cost of treatment with patient’s actual income [Gelders et al., 2007]. Therefore, for measuring the 
affordability of antihypertensive medicines we employed two methods:  

1- Lowest-paid unskilled government worker (LPGW) 

For the affordability of treating HBP, standardized treatment regimens were considered using the median prices 
collected during the survey. Then the treatment cost for a disease was compared to the daily wage of the LPGW 
to decide the number of days’ wages needed to pay for the cost of treatment [WHO, 2008]. Treatments costing 
one day’s wage or less are considered affordable in both public and private sectors. For chronic diseases, the 
affordability of a 30-days' supply of medicines was determined. The daily wage of the LPGW was calculated. 
The monthly salary was reduced to a daily wage by dividing by 30. The net salary of lowest paid worker after 
all compulsory deductions of charges and taxes was considered.   

2- Impoverishment method 

In addition, we used the impoverishment approach used by Van Doorslaer et al. who reassessed poverty 
estimates in 11 countries from Asia following taking into account household expenditures on health care [Van 
Doorslaer et al., 2006]. The impoverishing effect of a medicine is defined in terms of the percentage of the 
population that would be pushed below an income level of US$1.25 or US$2 per day when having to purchase 
the medicine. The US$1.25 and US$2 poverty lines were chosen since they are the most recent widely accepted 
poverty indicators as used by the World Bank [WBG, 2010]. 

Results 

We  collected and compiled the data from  countries viz. Afghanistan, African low income countries, China, 
Egypt, Ethiopia, Haiti, Indonesia, Iran, Kyrgyzstan, Moldova, Mongolia, Russia Tatarstan, Sudan, Tajikistan, 
Uganda, Ukraine. In these countries the common antihypertensive agents Amlodipine 5 mg cap/tab, Atenolol 50 
mg cap/tab, Captopril 25 mg cap/tab, Enalapril 10 mg cap/tab, Hydrochlorothiazide 25 mg cap/tab, Losartan 50 
mg cap/tab, Nifedipine 20 mg tab Retard and Lisinopril 10 mg cap/tab were found with a cost of >1.5 days 
wages in 2010 – 2015 surveys. 

Overall affordability in both private and public sector using LPGW 

 
Figure 1: Most unaffordable medicines in private and public sectors 

Figure 1, summarizes the data of most unaffordable medicines in both private and public sector.  In the private 
sector, the most unaffordable antihypertensive was LPG Nifedipine 20 mg tab (retard) found in Kyrgyzstan in 
2010 the LPGW would need 16.7 days of wages. While the OB Captopril 25 mg, found in Indonesia in 2010 
required 12 days of the LPGW’s wages. 
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In the public sector, the most unaffordable antihypertensive observed was the OB Captopril 25 mg, found in 
Tajikistan in 2013 which required 9.1 days of wages. While LPG Losartan 50 mg cap/tab found in Shaanxi 
Province of China in 2012 which needed 5 day’s wages. 

HBP treatment affordability in private sector 

Table 2: HBP treatment affordability in private sector, Originator brands 

 

Medicine Name Country Year 

Daily 
Wage in 
USD 

No. of 
Days 
wages 

Wage 
required/ 
month 
USD 

Captopril 25 mg cap/tab  Indonesia 2010 3.97 12.0   47.64 

Captopril 25 mg cap/tab  African low-income country 2013 2.23 11.2   24.97 

Nifedipine 20 mg tab Retard  China Shaanxi Province 2010 3.71 10.0   37.1 

Captopril 25 mg cap/tab  Tajikistan 2013 1.4 9.0   12.6 

Amlodipine 5 mg cap/tab Sudan 2012 3.2 8.9   28.48 

Losartan 50 mg cap/tab  China Shaanxi Province 2010 3.71 7.5   27.82 

Nifedipine 20 mg tab Retard  China Shaanxi Province 2014 6.05 6.9   41.74 

Amlodipine 5 mg cap/tab Indonesia 2010 3.97 6.8   26.99 

Amlodipine 5 mg cap/tab China Shaanxi Province 2010 3.71 6.3   23.37 

Atenolol 50 mg cap/tab  Indonesia 2010 3.97 6.3   25.01 

Losartan 50 mg cap/tab  China Shaanxi Province 2012 5.29 5.4   28.56 

Atenolol 50 mg cap/tab  Sudan 2013 1.84 5.2   9.56 

Losartan 50 mg cap/tab  China Shaanxi Province 2014 6.05 4.8   29.04 

Amlodipine 5 mg cap/tab China Shaanxi Province 2012 5.4 4.4   23.76 

Amlodipine 5 mg cap/tab Ukraine 2012 5.2 4.3   22.36 

Enalapril 10 mg cap/tab  Ukraine 2012 5.2 3.8   19.76 

Amlodipine 5 mg cap/tab China Shaanxi Province 2014 6.05 3.7   22.38 

Atenolol 50 mg cap/tab  Sudan 2012 3.2 3.4   10.88 

Losartan 50 mg cap/tab  Ukraine 2012 5.2 3.4   17.68 

Amlodipine 5 mg cap/tab Moldova 2011 1.69 3.2   5.40 

Atenolol 50 mg cap/tab  African low-income country 2013 2.32 2.9   6.72 

Atenolol 50 mg cap/tab  Haiti 2011 5.03 2.7   13.58 

Nifedipine 20 mg tab Retard  China Shaanxi Province 2012 5.29 2.2   11.63 

Enalapril 10 mg cap/tab  Russia Tatarstan 2011 5.19 2.0   10.38 

Amlodipine 5 mg cap/tab Iran 2014 10.377 1.9   19.71 

Captopril 25 mg cap/tab  Russia Tatarstan 2011 5.19 1.8   9.34 

Amlodipine 5 mg cap/tab Egypt 2013 5.8 1.7   9.86 

Nifedipine 20 mg tab Retard  Afghanistan 2011 3.03 1.6   4.84 

Table 2 shows the affordability of OB antihypertensive medicines in private sector. The data shows that that 
treating HBP with Captopril 25 mg cap/tab needs 12 days' wage (US$ 47.64 per month) of the LPGW in 
Indonesia and 11.2 days (US$ 24.976 per month) in low-income African countries. Similarly, treating with 
Nifedipine 20 mg tab Retard requires 10 days wages (US$ 37.1 per month) in Shaanxi Province of China.  
Captopril 25 mg cap/tab costs 9 days (US$ 12.6 per month), Amlodipine 5 mg cap/tab costs 8.9 days (US$ 
28.48 per month) and Losartan 50 mg cap/tab costs 7.5 days (US$ 27.825 per month) in Tajkistan, Sudan and 
Shaanxi Province of China respectively.  The affordability ranged between 1.7 to 6.9 days wages in other 
countries. The most affordable treatment (1.6 days wages) US$ 4.848 per month with Nifedipine 20 mg tab 
Retard was observed in Afghanistan. 
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Table 3: HBP treatment affordability in private sector,  Lowest Price Generics 

 

Medicine Name Country Year 

Daily 
Wage in 
USD 

No. of 
Days 

Wage 
required/ 
month 
USD 

Nifedipine 20 mg tab Retard  Kyrgyzstan 2010 0.57 16.7   9.51 

Nifedipine 20 mg tab Retard  Kyrgyzstan 2015 0.67 8.9   5.96 

Losartan 50 mg cap/tab  China Shaanxi Province 2010 3.71 6.6   24.48 

Lisinopril 10 mg cap/tab  China Shaanxi Province 2010 3.71 5.0   18.55 

Enalapril 10 mg cap/tab  Tajikistan 2013 1.4 4.7   6.58 

Losartan 50 mg cap/tab  China Shaanxi Province 2012 5.29 4.7   24.86 

Losartan 50 mg cap/tab  China Shaanxi Province 2014 6.05 4.2   25.41 

Amlodipine 5 mg cap/tab Moldova 2011 1.69 3.7   6.253 
Hydrochlorothiazide 25 mg 
cap/tab  Tajikistan 2013 1.4 3.6   5.04 

Captopril 25 mg cap/tab  Sudan 2013 1.84 3.2   5.88 

Lisinopril 10 mg cap/tab  China Shaanxi Province 2012 5.29 3.1   16.39 
Hydrochlorothiazide 25 mg 
cap/tab  Kyrgyzstan 2010 0.57 2.8   1.59 

Lisinopril 10 mg cap/tab  China Shaanxi Province 2014 6.05 2.5   15.12 

Amlodipine 5 mg cap/tab Indonesia 2010 3.97 2.3   9.13 

Captopril 25 mg cap/tab  African low-income country 2013 2.23 2.3   5.12 

Nifedipine 20 mg tab Retard  Uganda 2013 2.03 2.3   4.66 

Enalapril 10 mg cap/tab  Ethiopia 2013 0.74 2.1   1.55 

Enalapril 10 mg cap/tab  Kyrgyzstan 2010 0.57 2.1   1.19 

Amlodipine 5 mg cap/tab Mongolia 2012 4.79 2.0   9.58 

Atenolol 50 mg cap/tab  African low-income country 2013 2.32 2.0   4.64 

Nifedipine 20 mg tab Retard  Uganda 2014 2.43 1.9   4.61 

Captopril 25 mg cap/tab  Sudan 2012 3.2 1.8   5.76 

Nifedipine 20 mg tab Retard  Mongolia 2012 4.79 1.7   8.14 

Captopril 25 mg cap/tab  Haiti 2011 5.03 1.5   7.54 
Hydrochlorothiazide 25 mg 
cap/tab  Kyrgyzstan 2015 0.67 1.5   1.00 

Table 3 shows the analysis of LPG, in 2010 in Kyrgyzstan buying Nifedipine 20 mg tab (retard) by unskilled 
LPGW required 16.7 days of wages (US$ 9.519 per month) to pay, while in other study conducted in 2015 it 
cost 8.9 days of wages (US$ 5.963 per month). Results from Shaanxi Province of China show that Losartan 50 
mg cap/tab, cost 6.6 days wages (US$ 24.486 per month) in 2010, 4.7 days (US$ 24.863 per month) in 2012 and 
4.2 days (US$ 25.41 per month) in 2014, while the affordable ranges for other classes of antihypertensive was 
between 1.5 to 3.7 days.  
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HBP treatment affordability with OBin public sector 

Table 4: HBP treatment affordability in public sector, Originator Brand 

 

Medicine Name Country Year 

Daily 
Wage in 
USD 

No. of 
Days 

Wage 
required/ 
month 
USD 

Captopril 25 mg cap/tab  Tajikistan 2013 1.4 9.1   12.74 

Nifedipine 20 mg tab Retard  China Shaanxi Province 2012 5.29 8.8   46.64 

Losartan 50 mg cap/tab  China Shaanxi Province 2010 3.71 8.6   50.02 

Nifedipine 20 mg tab Retard  China Shaanxi Province 2014 6.05 8.2   25.9 

Amlodipine 5 mg cap/tab China Shaanxi Province 2010 3.71 7.0   26.8 

Amlodipine 5 mg cap/tab Indonesia 2010 3.97 6.7   32.33 

Losartan 50 mg cap/tab  China Shaanxi Province 2012 5.29 6.1   32.06 

Losartan 50 mg cap/tab  China Shaanxi Province 2014 6.05 5.3   26.46 

Amlodipine 5 mg cap/tab China Shaanxi Province 2012 5.4 4.9   26.62 

Amlodipine 5 mg cap/tab China Shaanxi Province 2014 6.05 4.4   21.84 

Amlodipine 5 mg cap/tab Ukraine 2012 5.2 4.2   19.76 

Enalapril 10 mg cap/tab  Ukraine 2012 5.2 3.8   19.72 

Losartan 50 mg cap/tab  Russia Tataristan 2011 5.19 3.8   15.6 

Losartan 50 mg cap/tab  Ukraine 2012 5.2 3.0   19.71 

Amlodipine 5 mg cap/tab Iran 2014 10.377 1.9   9.86 

Enalapril 10 mg cap/tab  Russia Tatarstan 2011 5.19 1.9   8.82 

Captopril 25 mg cap/tab  Russia Tatarstan 2011 5.19 1.7   12.74 

Table 4 depicts that treating HBP in public sector with OB Captopril 25 mg cap/tab required over 9 days' wage 
(US$ 12.74 per month) when buying 30 days’ supply in Tajikistan. While in Shaanxi Province of China the 
treatment needed over 8 days’ wages (US$ 46.64 per month) when buying Nifedipine 20 mg tab Retard and 
Losartan 50 mg cap/tab (US$ 50.02 per month) in 2010, 2012 and 2014. The affordability ranged from 1.7 to 7 
days of wages for different treatment regimes in different countries. 
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HBP treatment affordability withLPG in public sector 

Table 5: HBP treatment affordability in public sector,  Lowest priced generic 

 

Medicine Name Country Year 

Daily 
Wage in 
USD 

No. of 
Days 

Wage 
required/ 
Monthly 
Treatment 
Cost 
(USD) 

Losartan 50 mg cap/tab  China Shaanxi Province 2012 5.29 5.0   26.45 

Enalapril 10 mg cap/tab  Tajikistan 2013 1.4 4.5   6.3 

Losartan 50 mg cap/tab  China Shaanxi Province 2014 6.05 4.3   26.01 

Amlodipine 5 mg cap/tab Moldova 2011 1.69 3.7   6.25 
Hydrochlorothiazide 25 mg 
cap/tab  Tajikistan 2013 1.4 3.6   5.04 

Captopril 25 mg cap/tab  Sudan 2013 1.84 3.2   5.88 

Amlodipine 5 mg cap/tab Indonesia 2010 3.97 2.4   9.52 

Captopril 25 mg cap/tab  African low-income country 2013 2.23 2.2   4.90 

Atenolol 50 mg cap/tab  African low-income country 2013 2.32 2.0   4.64 

Captopril 25 mg cap/tab  Sudan 2012 3.2 1.8   5.76 

Amlodipine 5 mg cap/tab China Shaanxi Province 2010 3.71 1.7   6.30 

Enalapril 10 mg cap/tab  Ethiopia 2013 0.74 1.6   1.18 

Amlodipine 5 mg cap/tab Mongolia 2012 4.79 1.5   7.18 

Table 5 shows the results of LPG in public sector. The unskilled LPGW in Shaanxi Province of China required 
wages of 5 days (US$ 26.45) to purchase a 30 day supply of Losartan 50 mg cap/tab in 2012, which decreased 
to 4.3 days (US$26.015 per month) in 2014. In Tajikistan one had to pay 4.5 days of wages (US$ 6.3) to 
purchase one month supply of Enalapril 10 mg cap/tab. In Indonesia and Mongolia treatment with Amlodipine 5 
mg cap/tab costs at 2.4 (US$ 9.528) and 1.5 days of wages (US$ 7.185) to procure one month treatment ration. 

Measurement of the affordability of medicines according to impoverishment approach (Van Doorslaer et 
al.) 

Table 6: Affordability of medicines based on impoverishment approach in public sector 

Medicine/Strength/Dosa
ge form 

Bran
d Country 

Surve
y year 

Monthl
y 
income 

No. o
f 
Days  

Monthly 
treatmen
t cost 
(USD) 

Balanc
e 
(USD) 

Income 
per day 
(USD) 
after 
purchasin
g 
medicine 

Amlodipine 5 mg cap/tab LPG 
Tajikista
n 2013 42 4.5   6.3 35.7 1.19 

Hydrochlorothiazide 25 
mg cap/tab  LPG 

Tajikista
n 2013 42 3.6   5.04 36.96 1.232 

Captopril 25 mg cap/tab  LPG Moldova 2011 50.7 3.7   6.253 44.447 1.4816 

Enalapril 10 mg cap/tab  LPG Sudan 2013 55.2 3.2   5.888 49.312 1.6437 

Table 6 presents the impoverishing effect of antihypertensive in the public sector. In Tajikistan, Moldova and 
Sudan the LPGW were pushed below an income level of US$2 per day when purchased LPG Amlodipine 5 mg 
cap/tab, or Hydrochlorothiazide 25 mg cap/tab, or Captopril 25 mg cap/tab, or Enalapril 10 mg cap/tab was 
made. 

 

Mohammad Bashaar et al. / International Journal of Pharma Sciences and Research (IJPSR)

ISSN : 0975-9492 Vol. 10 No. 7 Jul 2019 207



 

 
Table 7: Affordability of medicines based on impoverishment approach in private sector 

Medicine/Strength/Dosa
ge form 

Bran
d Country 

Surve
y year 

Monthl
y 
Income 

No. o
f 
Days 

Monthly 
treatmen
t cost 
(USD) 

Balanc
e USD 

Income 
per day 
(USD) 
after 
purchasin
g 
medicine 

Enalapril 10 mg cap/tab  LPG 
Tajikista
n 2013 42 4.7 6.58 35.42 1.1807 

Hydrochlorothiazide 25 
mg cap/tab  LPG 

Tajikista
n 2013 42 3.6 5.04 36.96 1.232 

Captopril 25 mg cap/tab  OB 

African 
low-
income 
country  2013 66.9 11.2 24.976 41.924 1.3975 

Amlodipine 5 mg cap/tab LPG Moldova 2011 50.7 3.7 6.253 44.447 1.4816 

Amlodipine 5 mg cap/tab OB Moldova 2011 50.7 3.2 5.408 45.292 1.5097 

Atenolol 50 mg cap/tab  OB Sudan 2013 55.2 5.2 9.568 45.632 1.5211 

Captopril 25 mg cap/tab  LPG Sudan 2013 55.2 3.2 5.888 49.312 1.6437 
Nifedipine 20 mg tab 
Retard  LPG Uganda 2013 60.9 2.3 4.669 56.231 1.8744 

In private sector the LPGW were pushed down to income levels between US $1.180 and $1.874 per day while 
procuring Enalapril 10 mg cap/tab, or Hydrochlorothiazide 25 mg cap/tab, or Amlodipine 5 mg cap/tab, or 
Captopril 25 mg cap/tab or Nifedipine 20 mg tab Retard (Table 7). 

Comparison of Affordability among Brands 

Table 8: Comparison of affordability among brands 

Group Statistics 

 Brand N Mean Std. Deviation Std. Error Mean

N
o 

of
 D

ay
s 

OB 45 5.171 2.7834 .4149 
 
 
LPG 38 3.426 2.7104 .4397 

Independent Samples Test 

 

Levene's 
Test for 

Equality of 
Variances 

t-test for Equality of Means 
t-test for Equality 

of Means 

F Sig. T df 
Sig. (2-
tailed) 

Mean 
Difference

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 
Lower Upper

N
o 

of
 D

ay
s 

Equal 
variances 
assumed 

2.884 .093 2.880 81 .005 1.7448 .6059 
.5392 
.5415 

2.9504
2.9480Equal 

variances not 
assumed 

  2.886 79.335 .005 1.7448 .6046 
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An independent-samples t-test was conducted to compare medicine affordability in OB&LPG. There was a 
statistically significant difference for OB (M=5.171, SD=2.7834) and for LPG (M=3.426, SD=2.7104) brands; 
for the p<.05 level  [t (81) =2.880, p = 0.005]. These results suggest that medicine affordability does have 
statistically significant difference in 95% CI interval for OB and LPG brands (Table 8). 

Discussion 

Affordability of medicines remains the biggest challenge for people living with chronic diseases, especially for 
the poor and financially marginalized populations of the world. One of the chronic diseases is HBP which has 
brought a heavy financial burden on the populations, especially in LMICs due to treatment unaffordability 
[Niëns and Cameron, 2010]and low access to medicines. In LMICs, there are two main causes towards limited 
access to medicines [Smith and Tickell, 2003]: the poor availability and high cost [Mendis and Fukino, 2007, 
WHO, 2008, Quick et al., 2002, WHO/HAI, 2008]. Among other factors that can influence drug price, three are 
particularly significant: (i) means of procurement and existence of local manufacturers; (ii) patent/ copyright 
issues and (iii) existence of the health insurance or government subsidiaries if the drug is on the national 
essential medicines list (NEML) [Pérez-Casas et al., 2001, Levison and Laing, 2003, Linjer et al., 2005, Bleich 
et al., 2007, Duru et al., 2007]. 

The present study showed that HBP has an enormous economic burden on the patients, since if LPGW required 
buying antihypertensive drugs; a substantial proportion of this population would not be able, meaning that in 
many countries affordability of antihypertensive medicines was low. For example, in 2010 the LPGW required 
more than sixteen days of wages to purchase Nifedipine retard 20 mg tab (LPG) from the private sector in 
Kyrgyzstan. Similarly, the LPGW in Indonesia required twelve days of wages to purchase Captopril 25 mg tab 
(OB). While in the public sector the LPGW in Tajikistan and Shaanxi Province of China required nine and five 
days wages to purchase the 30 days’ supply of OB brands of Captopril 25 mg and Losartan 50 mg cap/tab 
respectively. Our findings are in concordance with [Le et al., 2012] that in rural south-west China, HBP is a 
major public health problem in terms of morbidity and economic burden. However, the current study reports 
that the most affordable medicine was Nifedipine 20 mg tab Retard observed in Afghanistan.   

Our results indicate that despite all efforts, antihypertensive drugs remain unaffordable in LMICs, which is 
supported by previous studies that in many LMICs treatments for acute and chronic illness were largely 
unaffordable due to high price in comparison to income level [Cameron and Ewen, 2009, Niëns and Cameron, 
2010]. In contrast,  medicines are more affordable in high-income countries than in LMICs [Machado et al., 
2011].  

It is important to note that, providing affordable treatment makes the healthcare delivery system credible. 
Otherwise, the patients ultimately feel dejected when medicines are prescribed and they cannot receive them 
either because the medicines are out of stock or they cannot afford them [Mazi, 2010]. It is often reported that 
poor patients around the world are not able to get the required health services and hence get pushed into poverty 
when paying out of the pocket for treatments [Elovainio and Evans, 2013]. In LMICs and developing countries, 
unlike developed countries, patients generally not covered by health insurance schemes and are paying out of 
their pockets for their healthcare. Therefore, the economically poor have a lower chance of access to medicines 
when they fall sick than the insured or richer patients [Makinen et al., 2000]. Further, poor patients look for 
cheaper treatment options; therefore, unintentionally they go to low-quality treatment facilities, where often they 
get substandard medication. Hence they are forced to choose other options for treating illness, therefore more 
costs might be incurred when patients switch drug classes [Fischer and Avorn, 2004]. Thus the low affordability 
of surveyed medicines is likely to signal a more general problem of low affordability of medicines in LMICs 
[Niëns and Cameron, 2010]. 

Further analysis carried out by applying independent sample t-test, which showed that medicine affordability 
does have statistically significant difference between OB & LPG. Therefore, governments must strive to ensure 
access to affordable generics and biosimilars. Increasing the use of quality-assured generics help in reducing the 
impoverishing effect of medicines and thus bring improvements in HBP treatment [Niëns and Cameron, 2010]. 
But in contrast, our results show that LPGW were pushed below poverty line in Tajikistan, Moldova, and Sudan 
when buying LPG version of antihypertensive from the public and the private sectors. This could be due to high 
medicine prices and unregulated medicine market. 

The results call for improving the affordability of both versions (OB, especially LPG) by controlling medicine 
prices and other factors influencing affordability. Treating chronic diseases needs a combination of medicines 
and therefore probably to be even more unaffordable [Cameron and Ewen, 2009] and may become further 
unaffordable, if there is more than one patient in a family  with different treatment regimes. In addition, if a 
person or a member of his family with HBP suffers from co-morbidity on average three times per year, the 
impoverishment rates will further worsen [Niëns and Cameron, 2010].  Research from Attaei et al, found that 
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31% and 9% of households (1069 of 3479) and (5602 of 65 471) in LMICs were unable to afford two blood 
pressure-lowering medicines respectively [2017]. The results further interpret that a large proportion of 
communities in LMICs do not have access to more than one blood pressure-lowering medicine and, when 
available, they are often potentially unaffordable [Attaei and Khatib, 2017, Khatib et al., 2016]. Nevertheless, it 
should also be noted that only a small proportion of the population is employed in the government sector, and 
most of the population in LMICs earn much lesser than that of LPGW, therefore treatments which normally 
appear affordable, are too costly for poor and unemployed populations. Literature shows that treatment of HBP 
in Mexico is particularly troublesome, such as for every US$ 100 spent on HBP; approximately US$ 51 comes 
from household/family income. This shows a heavy social burden of the disease and indicates that HBP is an 
expensive disease and remains a high public health priority [Arredondo and Zuñiga, 2012]. 

Consequently, the unaffordable medicine prices result in non-compliance and dropout in antihypertensive 
treatment [Buabeng and Matowe, 2004, Caldwell et al., 1970]. Since adherence to medication and prescribing 
guidelines for hypertension consequently brings much savings in prescription costs, similarly, identification of 
the same solutions in which prescribing can be improved will be critical for the affordability of prescription of 
antihypertensive [Fischer and Avorn, 2004]. Therefore, a significant proportion of chronic disease morbidity 
and mortality can be prevented if medications are made accessible and affordable [Mendis and Fukino, 2007]. 
As for the poor population, the first treatment alternative is the public sector facilities, therefore the national 
health scheme should be introduced, to make the treatments affordable [Cameron, 2013]. 

These findings have important implications for public health and health policy makers and further, the results 
offer helpful insights about the affordability of selected surveyed antihypertensive drugs in LMICs. We found 
that LPGWs are pushed into poverty due to unaffordable cost of medicines. Our findings call for action, to 
addresses the issues around medicines affordability. Additional ways should be considered like, (i) availability 
of enough information about medicine prices to help physicians, pharmacists, and patients to decide in selecting 
cost-effective medication [Frazier et al., 1991, Hassali et al., 2010]. (ii) raising public awareness about 
medicines and its prices [Al-Gedadi et al., 2008, Roy et al., 2012]. (iii) developing and introducing generic 
substitution and minimum pricing policy (MPP) [Roy and Gupta, 2012, McManus et al., 2001, Hassali et al., 
2012] and promotion of generics use [Babar and Ibrahim, 2007, Babar et al., 2011]. (iv) introducing cost 
containment policies such as reference pricing [Danzon, 2001], bulk public procurement [Tetteh, 2008], co-
payments and health insurance [Harris et al., 1990],  (v) close monitoring of national medicine policies’ 
indicators [Jakobowicz et al., 1994], to identify areas where interventions are most pertinent to yield the main 
results in terms of controlling medicine prices [Kohler et al., 2012], and (vi) pharmaceutical industry regulators 
should not allow medicines on the market that no one can afford [Eichler et al., 2016]. If market forces continue 
to fail to bring down the medicine prices, medicine prices regulations should be considered to make sure that all 
have access to affordable medicines [Mendis and Fukino, 2007, Sakthivel, 2005, Nichols et al., 2004].  

Limitations 

The findings of our study may be subject to several limitations. First, methodologically we included the 
affordability data of those countries where the data collection have been conducted from 2010 – 2015. However, 
this can provide a complete picture of antihypertensive drugs affordability. In addition, we limited to choose the 
medicines with the affordability of > 1.5 days wages, since as per Van Doorslaer et al.; we considered the 
population that would be pushed below an income level of US$1.25 or US$2 per day when having to purchase 
the medicine. Further for affordability measurement, we were bound to LPGW and impoverishment methods. 
However, the LPGW method is still used by WHO/HAI for affordability analysis. Further in the estimation of 
medicine prices as per WHO/HAI method we captured only the patient price/ full retail price; therefore, our 
findings do not take into account the discount, concession or any subsidies that the individuals might receive. 

Conclusion 

Our findings suggest that low affordability of HBP treatment with large variability implies that no systematic 
medicine price regulation and control mechanism is in place in the surveyed countries. We hope that these 
insights will translate to new and better policy options for strengthening the existing pharmaceutical 
management system. In addition, these results will be useful to other potential researchers and will help to get 
closer to the issues around antihypertensive medication affordability. 
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