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ABSTRACT
Objective To assess access (availability and affordability) 
to oxytocin and misoprostol at health facilities in 
Kenya, Uganda and Zambia to improve prevention and 
management of postpartum haemorrhage (PPH).
Design The assessment was undertaken using data 
from Health Action International (HAI) research on sexual 
and reproductive health commodities based on a cross- 
sectional design adapted from the standardised WHO/HAI 
methodology.
Setting Data were collected from 376 health facilities in 
in Kenya, Uganda and Zambia in July and August 2017.
Outcome measures Availability was calculated as mean 
percentage of sampled medicine outlets where medicine 
was found on the day of data collection. Medicine prices 
were compared with international reference prices (IRP) 
and expressed as median price ratios. Affordability was 
calculated using number of days required to pay for a 
standard treatment based on the daily income of the 
lowest paid government worker.
Results Availability of either oxytocin or misoprostol at 
health facilities was high; 81% in Kenya, 82% in Uganda 
and 76% in Zambia. Oxytocin was more available than 
misoprostol, and it was most available in the public sector 
in the three countries. Availability of misoprostol was 
highest in the public sector in Uganda (88%). Oxytocin and 
misoprostol were purchased by patients at prices above 
IRP, but both medicines cost less than a day’s wages and 
were therefore affordable. Availability of misoprostol was 
poor in rural settings where it would be more preferred 
due to lack of trained personnel and cold storage facilities 
required for oxytocin.
Conclusion Availability and affordability of either oxytocin 
or misoprostol at health facilities met the WHO benchmark 
of 80%. However, countries with limited resources should 
explore mechanisms to optimise management of PPH by 
improving access to misoprostol especially in rural areas.

BACKGROUND
The risk of women dying due to pregnancy 
and childbirth remains a major global health 

challenge. In 2017, there were approximately 
295 000 maternal deaths globally, of which 
94% occurred in low- income and middle- 
income countries (LMICs). Sub- Saharan 
Africa contributed about 66% to these 
deaths.1 The global leading cause of maternal 
mortality is haemorrhage, accounting for 
27% of all maternal deaths.2

Postpartum haemorrhage (PPH) which 
occurs after childbirth accounts for most 
(72%) of the three forms of haemorrhage. 
Antepartum haemorrhage which occurs 
during pregnancy accounts for 24%, while 
intrapartum haemorrhage (during child-
birth) accounts for 3%.2 PPH is responsible 
for 34% of maternal deaths in Kenya, 25% in 
Uganda and 34% in Zambia.3–5

The WHO recommends oxytocin as the 
medicine of choice for management of PPH, 
and misoprostol as the second line alternative 

Strengths and limitations of this study

 ► The WHO/Health Action International methodolo-
gy that was used for this study is tested, reliable, 
standardised and validated for the measurement of 
medicine prices and availability.

 ► The study provides details on availability, price and 
affordability of individual medicines across three 
sectors (public, private and mission).

 ► The methodology uses a cross- sectional design and 
therefore historical data trends were not traced.

 ► The study only used two frontline medicines for 
postpartum haemorrhage, while countries may have 
had other alternative therapies including carbetocin 
which were not captured.

 ► In Zambia, we surveyed 23 mission facilities which 
was below the 30 facilities per sector 30 recom-
mended by the methodology.
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when injection capability is lacking and/or storage condi-
tions for oxytocin are not met. Other uterotonics such as 
ergometrine and carbetocin are also recommended when 
the use of oxytocin is not feasible.1

The relevance of oxytocin and misoprostol to health 
systems was further emphasised by the United Nations 
Commission on Life- saving Commodities for women and 
children when they were listed among the 13 lifesaving, 
low- cost medicines with greatest proven potential to avert 
preventable deaths.6 Both oxytocin and misoprostol are 
included in national essential medicine lists in Kenya, 
Uganda and Zambia.7–9

The quality, efficacy and safety of oxytocin and miso-
prostol have been widely studied.10–23 Oxytocin is 
temperature sensitive and should therefore be stored 
under refrigeration at temperatures between 2°C and 
8°C to prevent degradation expected at higher tempera-
tures.10 Degradation reduces potency and consequently 
the effectiveness of the medicine. Oxytocin stability 
through the supply chain has proven a worry to policy- 
makers and has been a subject of numerous investigations 
to ascertain quality and efficacy.11–13 Some studies on the 
quality of oxytocin found analysed samples to contain less 
active pharmaceutical ingredients than was claimed in 
the label, while some samples also failed sterility tests.14–16 
LMICs with low resources may also lack facilities required 
for adequate storage conditions for oxytocin to ensure 
integrity of the product, while they may also lack trained 
health workers for its administration.17 Women living 
among displaced populations, in conflict areas, hard to 
reach areas, who deliver at home or with a traditional birth 
attendant seldom have access to a trained health worker. 
Hence, they do not have access to oxytocin or if they do, it 
is not safely used.24 As a result of these challenges, preven-
tion and treatment of PPH in low- resource settings using 
oxytocin has not provided the desired impact.18 19

Misoprostol, a prostaglandin, is an alternative to 
oxytocin in the management of PPH. It is cheap, stable 
at room temperature and more convenient to admin-
ister. It can be administered sublingually, orally and vagi-
nally.19 20 25 26 It has been demonstrated through various 
studies that the use of misoprostol is feasible, improves 
uterotonic coverage, reduces incidence of PPH and that 
it is effective for use at community and household level in 
low- resource settings.20–22

In 2015, the WHO expert committee on the selection 
and use of medicines recommended the addition of miso-
prostol for the prevention and treatment of PPH when 
oxytocin is not available or cannot be used safely.23 At 
different occasions, the inclusion of misoprostol in the list 
of WHO recommended medicines was debated for both 
efficacy and safety reasons, but the 2015 decision to recom-
mend misoprostol in addition to oxytocin for preven-
tion of PPH was reaffirmed in 2019 by a WHO expert 
committee.27 Before 2015, misoprostol was indicated by 
WHO for use in induction of labour and management of 
spontaneous and induced abortion.28 The historical use 
of misoprostol for termination of pregnancies may have 

affected its acceptability for routine use in prevention of 
PPH, despite available convincing evidence of its thera-
peutic effect and relative safety in management of PPH. 
Another challenge is that the high doses of misoprostol 
required for postpartum haemorrhage often result in 
troublesome side effects such as vomiting and shivering.29 
Furthermore, the longer half- life of the medicine means 
that it stays longer in the body and has potential to cause 
complications.30

These two medicines could be used complementarily 
to overcome challenges and barriers in policy, health 
sector infrastructure and health service delivery that at 
the moment inhibit the optimal management of PPH.24 31 
However, there is a knowledge gap on the accessibility 
of both medicines in low- resource settings. This is a 
missed opportunity in closing the gap in the reduction 
of maternal mortality in developing countries. This paper 
therefore assesses access to oxytocin and misoprostol in 
urban and rural health facilities in Kenya, Uganda and 
Zambia through a cross- sectional assessment of avail-
ability, prices and affordability at the patient level of the 
two medicines to facilitate the optimal management of 
PPH.

METHODS
A secondary assessment of availability and prices of 
oxytocin and misoprostol was undertaken using data 
from Health Action International (HAI) research on 
sexual and reproductive health commodities (SRHC): 
Measuring Prices, Availability and Affordability.32 The data 
were collected in Kenya, Uganda and Zambia in July and 
August 2017 using a cross- sectional design with quanti-
tative methods adapted from the standardised WHO/
HAI methodology,33 which has been validated34 and used 
extensively in several countries.35–37

Patient and public involvement
The research agenda for this study was set by the multis-
takeholder platform Medicines Transparency Alliance 
(MeTA) Councils in Kenya, Uganda and Zambia. The 
study protocols were reviewed and approved by MeTA 
Councils. Data collectors were selected from the member-
ship of MeTA within the countries. Results were validated 
by stakeholders including civil society. Dissemination 
plans were made by MeTA councils and results were 
disseminated to wide country and intercountry platforms 
including Ministries of Health, Parliamentarians, private 
sector as well as civil society members to inform policy.

Data collection
For this study, the data on availability, price and afford-
ability of the highest and lowest priced products of 
oxytocin 10 IU, 1 mL injections and misoprostol 200 µg 
tablets were extracted.

In each of the three countries, six geographical areas 
(districts, municipalities or counties) were selected; the 
country’s main urban centre and five other areas which 

 on A
pril 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-042948 on 7 January 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


3Kibira D, et al. BMJ Open 2021;11:e042948. doi:10.1136/bmjopen-2020-042948

Open access

were randomly selected. All survey areas were reachable 
within 1 hour’s travel from the country’s main urban 
centre using a car or bus. Each survey area covered a 
population of between 100 000 and 250 000 people.

The WHO/HAI methodology prescribes a minimum 
of 30 health facilities from each of the sectors, that is, 
public, private and mission sectors, giving a minimum 
total of 90 facilities per country.33 In each survey area, the 
main public hospital was selected first. Then, eight public 
health facilities, four each from urban and rural areas, 
representing levels of care at which SRHCs should be 
made available, were randomly selected.38 Additionally, 
eight private (for profit) and eight mission sector (not for 
profit) health facilities (four each from urban and rural 
areas) that were within a 3 hour drive radius of the main 
hospitals were selected. Thus, a total of 24 health facilities 
were sampled from each of the six survey areas in Kenya, 
Uganda and Zambia, respectively, giving a total of 144 
facilities per country.

Eight data collectors with experience of conducting 
medicine surveys worked in pairs of a pharmacist and 
a social scientist under close supervision of a quali-
fied survey manager. Prior to data collection, the team 
was trained on the methodology. Data collectors used a 
semistructured questionnaire administered to facility 
managers while physically ascertaining the availability 
of surveyed medicines. Availability was measured by the 
physical presence of a product in the outlet at the time 
of the survey. For each medicine surveyed, data collec-
tors recorded the product name for both the highest and 
lowest priced medicines available, the manufacturer and 
unit price of the product. In the public sector in Uganda 
and Zambia where medicines are free of charge to care 
seekers, prices were not recorded.

Once data collection was complete, survey data were 
entered into a preprogrammed Microsoft Excel Work-
book provided as part of the modified methodology. Data 
input was independently checked for errors. Additional 
quality control measures were executed at various stages 
throughout the study by a survey manager. The survey 
tools were pretested in Uganda in 2016 and a field test 
was conducted by all data collectors prior to data collec-
tion. Each data collection team had a supervisor who 
cross- checked the data on a daily basis for completeness, 
legibility and consistency and reported to the survey 
manager. Prior to data entry, all relayed data were checked 
for completeness and consistency.

Data analysis
The availability of oxytocin and misoprostol was calcu-
lated as the percentage of sampled medicine outlets 
where the medicine was found. Availability was also calcu-
lated for the presence of either oxytocin or misoprostol 
at a facility. Data were reported in aggregate as public, 
private or mission sector medicine outlets. Overall avail-
ability per sector was calculated as mean of the two medi-
cines surveyed.

Patient prices were collected in local currency including 
Shillings in Uganda and Kenya, and Kwacha in Zambia. 
The mean, minimum and maximum unit prices were 
calculated. To facilitate cross- country comparisons, medi-
cine prices obtained during the survey were expressed as 
ratios relative to a standard set of international reference 
prices (IRPs) by dividing the mean unit price (in dollars) 
by the Management Sciences for Health international 
buyers’ reference unit price derived on 25 September 
2018.39 Mean price ratios (MPRs) were only calculated 
for oxytocin and misoprostol products that had price 
data from at least four medicine outlets per sector.33 The 
exchange rate used to calculate MPRs was 1 US$=102.67 
Kenya Shillings (KES), 1 US$=3667.9 Uganda Shillings 
(UGX), 1 US$=8.85 Zambia Kwacha (ZMW) taken on 1 
July 2017 prior to the first day of data collection.40 41

Affordability was calculated using the number of days’ 
wages it requires to pay for standard treatment or dose 
of treatment based on the daily income of the lowest 
paid government worker (LPGW).33 The daily wage of a 
LPGW is approximately KES 411 (US$4) in Kenya, 6255 
UGX (US$1.78) in Uganda and ZMW 96.7 (US$10.92) 
in Zambia, as per public service salary structures.42 Treat-
ments that required more than 1 hour’s wages to purchase 
were considered unaffordable.33

RESULTS
A total of 376 health facilities, including 120, 124 and 132 
health facilities in Kenya, Uganda and Zambia, respec-
tively, were surveyed as shown in figures 1 and 2.

Availability across sectors
Figure 1 shows the availability of either oxytocin or 
misoprostol at the surveyed health facilities in the three 
countries. Overall availability of either oxytocin or miso-
prostol met the WHO benchmark of 80% in Kenya (81%) 
and Uganda (82%) but was marginally lower in Zambia 
(76%). Availability of oxytocin was higher than miso-
prostol except in Uganda. Availability of either oxytocin 
or misoprostol was comparable between the public and 
mission sectors.

In the public sector, the three countries met the WHO 
benchmark for availability of oxytocin. Misoprostol was 
only optimally available in the public sector in Uganda 
(88%), with availability in Kenya and Zambia lower (36% 
and 21%, respectively). In the private sector, none of 
the countries met the WHO recommended availability 
for misoprostol. Availability in Zambia was especially low 
(24%).

Availability in urban versus rural areas
Figure 2 shows availability in urban versus rural areas. 
Oxytocin was available in over 80% of all public urban 
and rural facilities across the three countries. Optimum 
availability of 80% was further achieved for oxytocin in 
Kenya mission urban facilities (89%) and in Zambia’s 
mission sector for both urban and rural facilities (83% 
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and 94%, respectively). Optimum availability of miso-
prostol was only achieved in Ugandan public urban and 
rural facilities (90% and 86%, respectively).

In Kenya, oxytocin had a higher availability than miso-
prostol across all urban and rural facilities in the three 
sectors. Availability of misoprostol was lowest in the public 
sector: availability in urban facilities was 45%, and 27% in 
rural facilities. In the private sector, there was a higher 
availability in rural facilities than in urban facilities for 
both oxytocin and misoprostol.

In Uganda, the public sector was optimally stocked with 
both oxytocin and misoprostol across urban and rural 
facilities. Rural public facilities had a higher availability of 
oxytocin than urban public facilities. In the private sector, 
rural facilities also had a higher availability of oxytocin 
and misoprostol compared with urban facilities.

Oxytocin had a high availability in Zambia’s public and 
mission sectors across both urban and rural facilities. 
Availability in the private sector was very low. Availability 

of misoprostol was low across the sectors and areas, with 
highest availability found in urban mission facilities 
(50%). Although both oxytocin and misoprostol were 
poorly available in the private sector, oxytocin was more 
available in rural than urban facilities, while misoprostol 
had a higher availability in urban facilities than in rural 
facilities.

Prices and affordability
Oxytocin and misoprostol were free for patients in the 
public and mission sectors in Zambia, and in the public 
sector in Uganda. In Kenya’s public sector, the lowest 
price was noted for oxytocin, with a MPR of US$ 0.174 
(table 1). Both misoprostol and oxytocin cost less than a 
day’s wages for an LPGW across all countries and sectors, 
and can therefore be considered affordable.

Notwithstanding the sectors in which the medicines 
were for free, the MPRs for oxytocin and misoprostol 
were above one in the countries, ranging from 1.37 for 

Figure 1 Availability of oxytocin and misoprostol across sectors in Kenya, Uganda and Zambia.
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Table 1 Prices and affordability of misoprostol and oxytocin across countries

Public Private Mission

Price 
(US$)

Mean 
price 
ratio

Affordability 
of treatment 
(number of day’s 
wages)

Price 
(US$)

Mean 
price 
ratio

Affordability 
of treatment 
(number of day’s 
wages)

Price 
(US$)

Mean 
price 
ratio

Affordability 
of treatment 
(number of day’s 
wages)

Kenya Oxytocin 0.029 0.17 0.01 1.354 8.14 0.34 0.672 4.04 0.30

Misoprostol 0.273 1.37 0.07 1.967 9.84 0.49 1.217 6.09 0.17

Uganda

Oxytocin 0 NA NA 0.998 5.99 0.57 0.408 2.45 0.23

Misoprostol 0 NA NA 0.589 2.95 0.34 0.39 1.95 0.22

Zambia

Oxytocin 0 NA NA 0.678 4.08 0.06 NA NA NA

Misoprostol 0 NA NA 5.989 29.95 0.55 NA NA NA

NA, not applicable; US$, US dollar.

Figure 2 Availability of oxytocin and misoprostol in urban and rural facilities across countries.

 on A
pril 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-042948 on 7 January 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


6 Kibira D, et al. BMJ Open 2021;11:e042948. doi:10.1136/bmjopen-2020-042948

Open access 

misoprostol in Kenya’s public sector to 29.95 for miso-
prostol in the private sector in Zambia. This meant that 
both misoprostol and oxytocin were accessed by patients 
at prices that were more expensive compared with IRPs.

DISCUSSION
This paper assesses access to oxytocin and misoprostol in 
urban and rural health facilities in Kenya, Uganda and 
Zambia through a cross- sectional assessment of avail-
ability, prices and affordability at the patient level of the 
two medicines to facilitate the optimal management of 
PPH.

Overall, availability of uterotonics, expressed as the 
presence of either oxytocin or misoprostol, was high 
in Kenya and Uganda, and just below the WHO bench-
mark of 80% in Zambia. Misoprostol was markedly less 
available than oxytocin. Oxytocin and misoprostol were 
accessed by patients in the private sector at prices that 
were more expensive than the IRPs. However, both medi-
cines cost less than a day’s wages, which is considered 
affordable. The availability of misoprostol across urban 
and rural areas did not show the expected pattern of 
having a higher availability of the medicine in rural areas, 
which are more prone to health system barriers for use of 
oxytocin.

Oxytocin availability was high in the public and mission 
sectors but lower in the private sector, particularly in 
Zambia. In the private sector, none of the countries met 
the WHO availability benchmark of 80% for the two medi-
cines. Besides the public sector in Uganda, misoprostol 
was not optimally available in the other countries or 
sectors. Misoprostol had a low availability, particularly in 
rural areas where the medicine ought to play a major role 
given that facilities in these areas tend to lack adequately 
trained health workers and the health infrastructure 
required to maintain cold chain to safeguard the quality 
of oxytocin.17 Its poor availability in Kenya and Zambia 
may be a result of slow diffusion of the intervention into 
the health system.43 44 Moreover, misoprostol has been 
recommended by WHO for use in PPH since 2015 after 
several rounds of weighing the benefits and risks, but the 
debate about its role in PPH prevention has continued 
over the years.23 27 The fear and stigma among health 
workers about the use of misoprostol to induce abortions 
may also have contributed to the situation.29 In contrast, 
Uganda’s efforts as an early adaptor43 44 to ensure avail-
ability of misoprostol through government procurement 
and community level distribution strategies may explain 
why it has a higher availability of misoprostol, as well as 
lower PPH levels compared with Kenya and Zambia (25% 
in Uganda vs 34% in both Kenya and Zambia).3–5

Urban facilities have better health infrastructure such 
as cold chain facilities, and also tend to have more health 
workers compared with rural facilities.45–47 It would there-
fore be expected that these urban areas would have a 
higher availability of oxytocin and lower availability of 
misoprostol than rural facilities. However, there were 

instances when rural facilities had a higher availability 
of oxytocin and a lower availability of misoprostol. This 
may indicate that stocking of oxytocin and misoprostol 
by health facilities does not take into consideration chal-
lenges faced by the facilities to administer the medicines. 
It will require more research in this area to better under-
stand the data and for policy- makers to look into how to 
address context‐specific barriers related to these medi-
cines by ensuring that they are deployed where they can 
have maximum impact.48 49 For example, efforts should 
be made to deploy more misoprostol in rural areas where 
there is a lack of adequately trained personnel and a lack 
of health infrastructure to properly use oxytocin, and to 
ensure that both medicines are available to complement 
one another depending on circumstances.

PPH levels across the countries are high despite health 
facilities having reached the WHO benchmark for avail-
ability of either oxytocin or misoprostol across the three 
countries. This may confirm the finding from a study by 
Ononge et al5 that despite the use of uterotonics, inci-
dence of PPH remains high. It may be that some oxytocin 
found at health facilities may not have the quality and 
efficacy for optimum management of PPH.14–16 Coun-
tries should strive for universal access as the 80% avail-
ability benchmark by WHO still leaves one in five facilities 
without required medicine. However, availability of a 
medicine alone does not guarantee that it is used, health 
worker beliefs and knowledge as well as necessary infra-
structure such as electricity and equipment are needed to 
reduce PPH levels.

Studies have shown that combinations of uterotonics 
have proven to be more effective. For example, a miso-
prostol plus oxytocin combination was found to be more 
effective in preventing PPH than the currently used stan-
dard of oxytocin only.50 This argument further emphasises 
that having both oxytocin and misoprostol available at the 
health facility could help to improve PPH management.

Although oxytocin and misoprostol were affordable to 
patients, the private sector prices were varied and more 
expensive compared with IRPs. For example, the MPR of 
misoprostol ranged from 1.37 in Kenya to 29.95 in Zambia. 
Therefore, even though availability met the WHO bench-
mark, individual patients may still be confronted with 
unavailability in the public sector, pushing them to seek 
care in the private sector where they may not be able to 
afford the prices of medicines. This suggests that coun-
tries need to explore pricing policies to improve afford-
ability of the medicines.

The WHO/HAI methodology that was used for this 
study is tested, reliable, standardised and validated for 
the measurement of medicine prices and availability.34 
The study provides details on availability, price and 
affordability of individual medicines across three sectors 
(public, private and mission). The methodology uses a 
cross- sectional design and therefore historical data trends 
were not traced. The study only used two frontline medi-
cines for PPH, while countries may have had other alter-
native therapies including carbetocin which were not 
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captured. The number of mission facilities surveyed in 
Zambia (23) was below the minimum (30) recommended 
for the methodology per sector.33 The findings presented 
here may not be used to predict country pharmaceutical 
supply chain but are intended to stimulate policy discus-
sions on deliberate targeting and the use of available 
technologies to improve access.

CONCLUSION
Availability of oxytocin and misoprostol met the WHO 
benchmark in Kenya and Uganda but was just below the 
WHO benchmark in Zambia. In general, oxytocin was 
more available than misoprostol. Oxytocin and miso-
prostol were purchased by patients at prices above IRPs 
but both medicines cost less than a day’s wages for a LPGW 
and were therefore considered affordable. However, 
there was no strategy in place that looked at which medi-
cine could be best utilised in which area. Countries with 
limited resources should explore mechanisms to balance 
access to both oxytocin and misoprostol between rural 
and urban areas to optimise management of PPH.
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