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Abstract
Introduction  Wealth-based inequity in access to 
medicines is an impediment to achieving universal 
health coverage in many low-income and middle-income 
countries. We explored the relationship between household 
wealth and access to medicines for non-communicable 
diseases (NCDs) in Kenya.
Methods  We administered a cross-sectional survey to a 
sample of patients prescribed medicines for hypertension, 
diabetes or asthma. Data were collected on medicines 
available in the home, including the location and cost 
of purchase. Household asset information was used 
to construct an indicator of wealth. We analysed the 
relationship between household wealth and various 
aspects of access, including the probability of having NCD 
medicines at home and price paid.
Results  Among 639 patients interviewed, hypertension 
was the most prevalent NCD (69.6%), followed by diabetes 
(22.2%) and asthma (20.2%). There was a positive and 
statistically significant association between wealth and 
having medicines for patients with hypertension (p=0.020) 
and asthma (p=0.016), but not for diabetes (p=0.160). 
Poorer patients lived farther from their nearest health 
facility (p=0.050). There was no relationship between 
household wealth and the probability that the nearest 
public or non-profit health facility had key NCD medicines 
in stock, though less poor patients were significantly more 
likely to purchase medicines at better stocked private 
outlets. The relationship between wealth and median price 
paid for metformin by patients with diabetes was strongly 
u-shaped, with the middle quintile paying the lowest 
prices and the poorest and least poor paying higher prices. 
Patients with asthma in the poorest wealth quintile paid 
more for salbutamol than those in all other quintiles.
Conclusion  The poorest in Kenya appear to face 
increased barriers to accessing NCD medicines as 
compared with the less poor. To achieve universal health 
coverage, the country will need to consider pro-poor 
policies for improving equity in access.

Introduction
Equitable access to essential medicines is a 
key component of universal health coverage 
and health as a human right.1 2 A WHO 
report published in 2011 states, “inequity 
and discrimination in access to essential 
medicines remain the key public health 

challenge of our times”.3 Recent studies have 
documented inequity in access to medicines 
between and within countries, regardless of 
income level, along several important dimen-
sions including gender, ethnicity, geography 
and wealth.4–9 Access has been found to be 
lower for women as compared with men and 
for ethnic minorities.4–7 Medicine availability 
is consistently found to be lower in rural areas 
as compared with urban areas.8 9 

Wealth is one of the best studied dimensions 
of inequity in access to medicines. Recent 
evidence suggests that there is a strong wealth 
gradient in access to medicines for non-com-
municable diseases (NCDs) in many low-in-
come and middle-income countries.10 11 This 
may be driven in part by price and affordability 
barriers, which disproportionately affect poor 
households.12 With many countries moving 
towards more extensive service coverage, 
medicine availability has recently improved 
in some places, but even then wealth inequi-
ties may remain due to differential access to 

Key questions

What is already known?
►► Equitable access to essential medicines is a key 
component of universal health coverage.

►► Recent research has identified a wealth gradient in 
access to medicines for non-communicable diseas-
es in low-income and middle-income countries.

What are the new findings?
►► We find that the poorest patients in Kenya are least 
likely to have medicines to treat hypertension, dia-
betes and asthma.

►► We present important new evidence that the poor-
est pay higher prices for their medicines, creating 
an undue financial burden on the most vulnerable 
households.

What do the new findings imply?
►► To achieve universal health coverage, Kenya will 
need to consider policies for improving equity in ac-
cess to medicines.
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health insurance coverage.13 Availability barriers may also 
be important; the poor often reside in areas more distant 
from outlets with a reliable stock of essential medicines. 
Finally, the poor may face discrimination at public and 
private sector medicine outlets that serve as a barrier to 
access.14 If left unaddressed, these barriers will impede 
progress towards achieving universal health coverage and 
Sustainable Development Goal Target 3.8.15

In this paper, we explore the relationship between an 
asset-based indicator of wealth and access to medicines in 
a sample of households in Kenya with at least one member 
diagnosed and prescribed treatment for at least one of 
hypertension, diabetes or asthma. First, we describe the 
relationship between household wealth and the primary 
outcome of interest: having medicines to treat their NCD 
in the home. Then, to better understand this relation-
ship, we investigate wealth gradients in dimensions of 
medicine availability, including geographical proximity 
to nearby health facilities and medicine stocks at those 
facilities. Next, we describe how prices paid for common 
NCD medicines vary by household wealth. We conclude 
with a discussion of our findings and reflections on the 
importance of wealth dimensions of equity in access to 
essential medicines.

Methods
Study design and setting
The study was conducted in eight counties in Kenya. 
In September 2016, a cross-sectional survey was admin-
istered to households during a baseline visit for a clus-
ter-randomised controlled trial testing an access-to-med-
icines intervention (​ClinicalTrials.​gov registration 
number NCT02773095).16

In Kenya, nearly half of the population lives below the 
national poverty line.17 Per capita expenditure on health 
is around US$70, 33% of which is out-of-pocket.18 The 
prevalence of hypertension in the country is 22% and 
the prevalence of diabetes is 5%.19 Recent studies have 
estimated the prevalence of asthma in Kenyan schoolchil-
dren between 18% and 21%.20 21 Overall, NCDs account 
for 27% of deaths (~370 000 per year) among people 
between 30 and 70 years old.22

Patients in Kenya primarily access medicines at public, 
not-for-profit or private for-profit outlets. Private sector 
medicine purchases are almost entirely out-of-pocket; in 
the public and not-for-profit sector—Ministry of Health 
facilities or facilities affiliated with faith-based organisa-
tions—decisions on price are made at the district and 
facility  level, while some facilities offer NCD medicines 
free of charge; at other facilities, patients are charged 
either the full price or a partial cost-recovery fee.23 
According to a recent household survey, 82% of patients 
in Kenya pay out-of-pocket for their NCD medicines.10

Participants
A sample of households was randomly selected from 
eight study counties using a two-stage cluster design. In 

the first stage, 10 villages were selected from within each 
county with probability proportional to population size 
based on data collected during the most recent census. 
In the second stage, 10 eligible households in each village 
were randomly selected and recruited into the study. The 
overall target sample for the study was 800 participants, 
based on the power calculation conducted prior to the 
start of the intervention trial.16 To identify eligible house-
holds, 10 random sets of GPS coordinates were selected 
within each village and study enumerators visited house-
holds in order of nearness to each set of coordinates until 
an eligible household was found. To be eligible for the 
study, at least one household member age 18 years or 
older had to have been diagnosed and prescribed treat-
ment for one of four NCD conditions: cardiovascular 
disease (including hypertension, heart failure and dyslip-
idaemia), diabetes, asthma or breast cancer. All members 
of selected households who fit the eligibility criteria were 
invited to participate in the study.

Data collection
Study data were collected from two sources: households 
and health facilities. Household data included demo-
graphics, indicators of wealth, monthly expenditures 
on medicine and healthcare, and location and price of 
recent medicine purchases. All prices were collected in 
Kenyan Shillings and converted to US  dollars for anal-
ysis. All public and non-profit health facilities in the eight 
study counties were visited and information on medicine 
stock levels were collected along with GPS coordinates. 
In Kenya, most non-profit health facilities are operated 
by faith-based organisations. For-profit facilities and drug 
outlets were not included in the analysis because they 
were not the focus of the intervention trial.16 A team of 
assessors attended a 2-week training course prior to the 
start of data collection.

Variables
The primary outcome of interest is the probability 
of having at least one NCD medicine at the home. 
Study participants were asked during the initial unan-
nounced enumeration visit whether they had medi-
cines in their home for treatment of their NCD(s), and 
those who indicated that they did were asked to bring 
them to the interviewer to view for confirmation. For 
each confirmed medicine, interviewers recorded infor-
mation on the name, pack size and dosage. Respond-
ents were then asked about where they purchased 
each medicine they presented and the price they paid. 
Medicine names were checked by the study team and 
confirmed to be NCD treatments during the analysis. 
Medicine prices were converted to price per monthly 
dose for analysis.

A continuous indicator of household wealth was 
constructed using principal component analysis of house-
hold asset information.24 Household assets were assessed 
during the survey visit using a list of potential assets 
consistent with the 2014 Kenya Demographic and Health 
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Survey.25 The study population was split into equally sized 
wealth quintiles for the analysis.

Analysis
First, we describe the study population. Then, we graph 
the relationship between household wealth and the 
probability of having an NCD medicine at the home for 
respondents with hypertension, diabetes and asthma. 
Next, we describe the relationship between household 
wealth and various dimensions of medicine availability, 
including distance to nearby public and non-profit facil-
ities, the stock of medicines at those facilities and the 
probability that patients purchased their medicines in the 
private sector. Finally, we present two graphs describing 
the relationship between household wealth quintile and 
prices paid for common NCD medicines, including hydro-
chlorothiazide (HCTZ) for hypertension, metformin for 
diabetes and salbutamol inhaler for asthma. The first 
graph describes the proportion of patients with medi-
cines who received them free of charge. The second 
graph presents median prices paid for medicines among 
those who paid something. SEs were clustered within 
villages to account for the two-stage sampling procedure. 
Analyses were conducted using Stata statistical software.26

Results
Study population
Overall, 639 individuals in 86 villages were enrolled 
in the study (table  1). There was a total of 593 house-
holds included in the study; 46 households had two 
participants. The sample target of 800 participants was 
not reached because the reported prevalence of NCDs 
in three of the study counties was lower than expected. 
More than two-thirds of participants were women, and 
around half were age 61 years or older. One quarter of 
participants had completed primary school, and less than 
half of households had electricity. The full list of house-
hold assets included in the wealth indicator are summa-
rised in the online supplementary file. Hypertension was 
the most prevalent NCD reported (69.6%), followed by 
diabetes (22.2%) and asthma (20.2%). No patients with 
breast cancer were identified during recruitment.

Medicines in the home
Among respondents with hypertension, 73.2% were 
confirmed to have a medicine for their disease in their 
home. The same was true for 73.9% of respondents 
with diabetes and 53.5% of respondents with asthma. 
Among respondents in the poorest wealth quintile 

Table 1  Description of the study population

Full sample 
(n=639)

Q1
(poorest)
(n=126)

Q2
(n=129)

Q3
(n=129)

Q4
(n=128)

Q5
(least poor)
(n=127)

n (%) n (%) n (%) n (%) n (%) n (%)

Demographics

Women 443 (69.3) 89 (70.6) 93 (72.1) 92 (71.3) 79 (61.7) 87 (68.5)

Age

 � <40 92 (14.4) 33 (26.2) 22 (17.1) 12 (9.3) 19 (14.8) 6 (4.7)

 � 40–60 243 (38.0) 30 (23.8) 56 (43.4) 46 (35.7) 52 (40.6) 59 (46.5)

 � 61+ 304 (47.6) 63 (50.0) 51 (39.5) 71 (55.0) 57 (44.5) 62 (48.8)

Completed primary school 165 (25.8) 6 (4.8) 21 (16.3) 29 (22.5) 46 (35.9) 63 (49.6)

Household members, mean (SD) 5.2 (3.5) 5.4 (3.3) 6.2 (4.8) 4.6 (2.8) 5.3 (3.1) 4.5 (2.7)

Household assets

 � Electricity 270 (42.3) 3 (2.4) 17 (13.2) 41 (31.8) 95 (74.2) 114 (89.8)

 � Mobile phone 585 (91.6) 87 (69.1) 118 (91.5) 127 (98.5) 126 (98.4) 127 (100.0)

 � Bicycle 186 (29.1) 10 (7.9) 53 (41.1) 35 (27.1) 34 (26.6) 54 (42.5)

 � Television 227 (35.5) 0 (0.0) 9 (7.0) 18 (14.0) 77 (60.2) 123 (96.9)

Health

Non-communicable disease

 � Hypertension 445 (69.6) 75 (59.5) 84 (65.1) 96 (74.4) 88 (68.8) 102 (80.3)

 � Diabetes 142 (22.2) 17 (13.5) 28 (21.7) 27 (20.9) 34 (26.6) 36 (28.4)

 � Heart failure 24 (3.8) 6 (4.8) 2 (1.6) 3 (2.3) 7 (5.5) 6 (4.7)

 � Dyslipidaemia 4 (0.6) 2 (1.6) 0 (0.0) 1 (0.8) 0 (0.0) 1 (0.8)

 � Asthma 129 (20.2) 35 (27.8) 31 (24.0) 23 (17.8) 25 (19.5) 15 (11.8)

More than one disease 100 (15.6) 9 (7.1) 16 (12.4) 19 (14.7) 26 (20.3) 30 (23.6)

https://dx.doi.org/10.1136/bmjgh-2018-000828
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with hypertension, diabetes and asthma, 61.3%, 58.8% 
and 34.3% had medicines, respectively, compared with 
79.4%, 75.0% and 66.7% among those in the least poor 
wealth quintile (figure 1). There was a positive and statis-
tically significant wealth gradient in the probability of 
having medicines among respondents with hyperten-
sion (p=0.020) and asthma (p=0.016). Among those with 

diabetes, there appears to be a similar positive gradient 
though the relationship is not statistically significant 
(p=0.160).

Households in the poorest wealth quintile reported 
spending US$7.65 per month on medicines, while 
households in the least poor wealth quintile reported 
spending more than twice that amount (US$15.93) 
(online  supplementary file). There was a significant 
positive wealth gradient in monthly household expendi-
tures on medicines (p<0.001) and on outpatient services 
overall (p<0.001). Households in the poorest wealth 
quintile spent a larger proportion of their total monthly 
outpatient budget on medicines (89.2%) as compared 
with households in the least poor wealth quintiles 
(80.1%).

Availability of medicines
There was a significant negative relationship between 
wealth and distance to the nearest health facility (p=0.050; 
table 2). Households in the poorest wealth quintile were 
on average 8.1 km from their nearest health facility while 
households in the least poor quintile were 5.2 km away. 
The poorest households were also more likely to be 
nearest to a public rather than non-profit facility. There 
was no relationship between household wealth and the 
probability that the nearest facility had key NCD medi-
cines in stock. There was a significant positive relation-
ship between wealth and the probability of purchasing 
medicines from private sector outlets for patients with 
hypertension (p=0.009), diabetes (p=0.042) and asthma 
(p=0.001).

Figure 1  Probability that respondent had a medicine for 
their non-communicable disease in their home.Bars indicate 
95% CIs. All SEs adjusted to account for clustering within 
villages. Test for trend in relationship between wealth quintile 
and probability patient has medicine for hypertension: 
p=0.020. Test for trend in relationship between wealth 
quintile and probability patient has medicine for diabetes: 
p=0.160. Test for trend in relationship between wealth 
quintile and probability patient has medicine for asthma: 
p=0.016.

Table 2  Availability of medicines

Wealth quintile

P values
Q1
(poorest) Q2 Q3 Q4

Q5
(least poor)

Distance to health facilities (km)

 � Nearest facility 8.11 (1.56) 9.01 (1.33) 5.25 (0.93) 5.88 (1.46) 5.22 (1.22) 0.050

 � Nearest public facility 10.98 (1.48) 12.89 (1.67) 9.69 (1.27) 10.52 (2.05) 9.44 (1.36) 0.285

 � Nearest non-profit facility 13.56 (2.20) 12.59 (1.88) 6.95 (0.87) 7.92 (1.27) 6.70 (1.09) 0.002

Probability nearest facility is 
public

0.54 (0.08) 0.37 (0.08) 0.30 (0.07) 0.30 (0.07) 0.29 (0.07) 0.020

Probability medicine available at nearest facility

 � HCTZ (hypertension) 0.20 (0.07) 0.25 (0.08) 0.20 (0.07) 0.22 (0.07) 0.27 (0.09) 0.624

 � Metformin (diabetes) 0.73 (0.08) 0.71 (0.08) 0.67 (0.10) 0.75 (0.08) 0.74 (0.08) 0.752

 � Salbutamol inhaler (asthma) 0.38 (0.08) 0.37 (0.09) 0.57 (0.09) 0.43 (0.09) 0.55 (0.09) 0.109

Probability medicine purchased in private sector

 � Hypertension 0.49 (0.06) 0.40 (0.07) 0.50 (0.06) 0.59 (0.06) 0.67 (0.05) 0.009

 � Diabetes 0.41 (0.12) 0.32 (0.09) 0.48 (0.10) 0.50 (0.09) 0.61 (0.09) 0.042

 � Asthma 0.36 (0.07) 0.45 (0.09) 0.65 (0.11) 0.72 (0.09) 0.67 (0.11) 0.001

 All data are mean values with SD provided in parentheses.
HCTZ, hydrochlorothiazide.

https://dx.doi.org/10.1136/bmjgh-2018-000828
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Affordability of medicines
Among patients who had HCTZ (25 mg), metformin 
(500 mg) or salbumatol inhaler (100 µg) in their home, 
those in the poorest quintile were least likely to have 
received the medicine free of charge (figure 2). Of the 
three medicines, salbutamol was received free of charge 
the least. Among those who paid something for HCTZ, the 
median price paid for the two poorest and two least poor 
wealth quintiles was $0.75 (figure 3); the median price 
paid in the middle quintile was slightly lower at $0.50. 
The median price paid was high among the poorest quin-
tile for metformin (US$2.67 per monthly dose; figure 4) 
and salbutamol inhaler (US$6.00 per inhaler; figure 5). 
For metformin, the relationship between wealth and 
median price paid is u-shaped, with lower prices paid 
by those in the middle of the distribution and higher 
prices paid by the poorest and the least poor quintiles. 
For salbutamol, the poorest quintile paid more than all 
other quintiles. Additional detail on medicine price data 

is provided in the online supplementary file. Combining 
those who received their medicines for free with those 
who paid something, the poorest quintile paid the most 
for all medicines.

Discussion
We investigated the relationship between household 
wealth and access to NCD medicines in Kenya. Our anal-
ysis generated three main findings. First, there is clear 
wealth gradient in access for patients with hypertension, 
diabetes and asthma; poorer households are less likely 
to have medicines for their NCD at home. Second, 
poorer households face greater availability barriers to 
access: they live farther from their nearest health facility 
and they are less likely to purchase from better stocked 
private drug sellers. Third, among patients who are able 
to purchase NCD medicines, the poorest consistently pay 
more. These findings have implications for future efforts 
to improve access in high-poverty settings like Kenya.

Figure 2  Proportion of respondents with medicines who 
received them free of charge. No patients in Q1 received 
salbutamol free of charge. HCTZ, hydrochlorothiazide.

Figure 3  Median price paid per monthly dose for 
hydrochlorothiazide (25 mg). Bars indicate interquartile range.

Figure 4  Median price paid per monthly dose for metformin 
(500 mg). Bars indicate interquartile range.

Figure 5  Median price paid per monthly dose for 
salbutamol inhaler (100 µg). Bars indicate interquartile range.

https://dx.doi.org/10.1136/bmjgh-2018-000828
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Many of the poorest patients with NCD in Kenya are not 
able to access medicines, while the majority of wealthier 
patients appear to have the medicines that they need. 
This finding suggests that key barriers to access are wealth 
related. Availability barriers that are geographical in 
nature are exacerbated by remoteness and poor access to 
transportation, which are both causes and consequences 
of poverty.27 28 Affordability barriers are exacerbated by 
resource constraints that the poorest households are 
more likely to face, as they have fewer resources to devote 
to medicines and to health overall. The poorest patients 
may also be unable to afford the cost of travelling to more 
distant private outlets where medicines are more likely to 
be in stock or more distant public or non-profit health 
facilities where medicines may be available at a lower 
price or free of charge.23

The poorest households in our study paid the most for 
their medicines. This was driven in part, but not entirely, 
by the poorest being least likely to access free medicines. 
While this finding may seem counterintuitive, previous 
research has identified a phenomenon referred to as the 
‘poverty penalty’, which suggests a few plausible explana-
tions.29 First, the poorest households are predominantly 
located in remote areas where competition within the 
market for medicines is weak, and as a result prices in 
these areas are often high.30 31 Within these communi-
ties, less poor households can often arrange for trans-
portation to more distant outlets (eg, the nearest town) 
where prices are lower, but the poorest households may 
not have this option. This explanation is similar to the 
idea of ‘food deserts’; indeed, ‘medicine deserts’ have 
been identified in the USA.32 Relatedly, the poorest 
may be less practised in ‘shopping around’ at multiple 
outlets to compare prices and find the most affordable 
option.33 Finally, poorer households may purchase medi-
cines in smaller pack sizes at higher unit prices, poten-
tially increasing gaps between purchases and the time 
without needed medicines.34 Future research should aim 
to understand why the poorest patients are least likely to 
access free medicines. Patients in the middle wealth quin-
tile consistently paid the least for their medicines, which 
may reflect a greater ability to seek out the best price as 
compared with the poorest, and greater motivation to do 
so as compared with the least poor.

There were important limitations to this work. First, 
we did not collect data from individuals who may have 
needed NCD medicines but had not received an appro-
priate diagnosis or prescription. For this reason, our 
primary outcome should not be interpreted as a measure 
of unmet need for medicine, but rather a measure of 
access among patients assumed to be in the market for 
medicines. A previous study has measured access to NCD 
medicines in Kenya among a population that includes 
undiagnosed patients and found large gaps in access.10 
Second, our data are cross-sectional and do not allow 
for strong causal inference. While we can describe the 
observed wealth gradient in access, we have limited ability 
to explain the causes for the gradient and suggest policy 

interventions. Third, we did not identify any patients 
with breast cancer during household recruitment and 
are not able to comment on medicine access among this 
important population.

Conclusion
 The government of Kenya has committed to taking steps 
to achieve universal health coverage.35 Our findings 
suggest that among patients with NCD in the country, the 
poorest face increased barriers to accessing needed medi-
cines. If the government is to be successful in achieving 
their ambitious goals, they will need to consider policies 
for improving equity in access to these medicines. NCD 
medicines are frequently out of stock at public facilities 
in Kenya and patients who are lucky enough to find them 
there must often pay for them out-of-pocket. Policies that 
ensure a reliable and affordable supply of medicines at 
public facilities may improve access to NCD medicines 
among the poorest patients in Kenya.
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