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ABSTRACT
Objectives To assess experiences of and response to 
the COVID- 19 pandemic at community pharmacies in 
Kenya.
Design, setting and participants This was a mixed- 
methods study conducted from November 2020 to 
April 2021, targeting service providers in three counties 
(Nairobi, Mombasa and Kisumu), selected purposively 
to represent the main urban centres; pharmacies were 
selected randomly from a list of licensed pharmacies.
Results Of 195 sampled pharmacies, 108 (55%) 
completed a questionnaire and 103 (53%) received 
a simulated client call; 18 service providers were 
interviewed. The initial weeks of the pandemic were 
characterised by fear and panic among service providers 
and a surge in client flow. Subsequently, 65 (60%) of 
108 pharmacies experienced a dip in demand to below 
prepandemic levels and 34 (31%) reported challenges 
with unavailability, high price and poor quality of products. 
Almost all pharmacies were actively providing preventive 
materials and therapies; educating clients on prevention 
measures; counselling anxious clients; and handling and 
referring suspect cases. Fifty- nine pharmacies (55% 
(95% CI 45% to 65%)) reported receiving a client asking 
for COVID- 19 testing and a similar proportion stated they 
would support pharmacy- based testing if implemented. For 
treatment of simulated clients, most pharmacies (71%, 73 
of 103) recommended alternative therapies and nutritional 
supplements such as vitamin C; the rest recommended 
conventional therapies such as antibiotics. While 52 (48%) 
of 108 pharmacies had at least one staff member trained 
on COVID- 19, a general feeling of disconnection from the 
national programme prevailed.
Conclusions Private pharmacies in Kenya were actively 
contributing to the COVID- 19 response, but more 
deliberate engagement, support and linkages are required. 
Notably, there is an urgent need to develop guidelines 
for pharmacy- based COVID- 19 testing, a service that 
is clearly needed and which could greatly increase test 
coverage. Pharmacy- based COVID- 19 programmes should 
be accompanied with implementation research to inform 
current and future pandemic responses.

INTRODUCTION
The COVID- 19 pandemic is an ongoing 
global health emergency.1 2 As of September 
2021, over 230 million cases had been 
confirmed globally resulting in over 
4.7 million deaths.3 For the better part of 
2020, non- pharmaceutical interventions such 
as early case detection, contact reduction 
and hygiene measures were the main preven-
tion strategies.4 5 In early 2021, following 
unprecedented public–private collaboration 
and speed in research and development, a 
number of highly effective vaccines became 
available.6 7

Non- pharmaceutical supportive care 
remains the key approach to treatment 
and management.8–10 Among hospitalised 
patients, pharmaceuticals that have been 
shown to be effective include corticosteroids 
such as dexamethasone, antivirals such as 
remdesivir and immunomodulators such as 
tocilizumab.8 11 12 In the outpatient setting, 
pharmaceuticals used to manage mild 
COVID- 19 cases include those targeting fever 
and pain such as ibuprofen, and those aiming 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The study used multiple quantitative and qualitative 
methods to enhance the comprehensiveness and 
reliability of the findings.

 ⇒ We used simulated clients to objectively assess pro-
vider practices, an approach that is gaining accep-
tance as a gold standard for the measurement of 
clinical practice quality around the world.

 ⇒ The study took advantage of information collected 
in a recent study to speed up recruitment and data 
collection.

 ⇒ One weakness of the study was the low response 
rate (55%), considering that it targeted pharmacies 
that had participated in a similar study less than a 
year previously.
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to relieve respiratory congestion.9 12 Other more specific 
agents that have been tried, such as hydroxychloroquine, 
ivermectin and azithromycin, are discouraged.9 12 The 
WHO and the US National Institutes of Health recom-
mend that such unproven therapies be used only within 
the context of clinical trials.13 14

It is predicted that follow- up waves of COVID- 19 
infection may continue indefinitely.15 Strategies are, 
therefore, required to enhance and sustain coverage, cost- 
effectiveness, and efficiency of prevention and treatment 
interventions. Private retail pharmacies (also referred to 
as community pharmacies) are a unique channel through 
which COVID- 19 prevention and treatment interven-
tions can be delivered, since they are often the first or 
only point of contact with the healthcare system in devel-
oping countries.16–18 The main reasons for preferential 
care- seeking at pharmacies, compared with health facil-
ities, include greater accessibility, lower cost and greater 
perceived privacy.19 20 The International Pharmaceutical 
Federation highlights key areas where the pharmacy 
sector can support the pandemic response, including: 
management of the medication supply chain, patient 
education, identification and referral of patients to other 
healthcare providers, and provision of prevention mate-
rials and therapies.21 22 During the COVID- 19 pandemic, 
pharmacies in many settings, including Kenya, were cate-
gorised as essential services hence they were exempted 
from closure.23

The first COVID- 19 case in Kenya was reported on 
13 March 2020, and as of 12 October 2021, there were 
251 248 confirmed cases and 5190 deaths.24 A number 
of control measures have been instituted by the govern-
ment at different times depending on rates of infection 
and mortality.23 25 26 Vaccine roll- out in Kenya started 
in March 2021.27 The aim of the study was to assess the 
preparedness, experiences and response to the COVID- 19 
pandemic at private retail pharmacies in Kenya, with an 
overall goal of identifying strategies for maximising the 
contribution of pharmacies to the national response.

METHODS
Study design
We conducted a cross- sectional descriptive study, including 
a questionnaire survey, a simulated client (SC) survey and 
in- depth interviews. A mixed- methods approach was used 
in data collection and analysis: insights from interviews 
were used to refine the survey tools and probe quantita-
tive data; and survey data were used to refine the interview 
guide and qualitative data analysis. Given the physical 
distancing requirements at the time, data collection was 
done remotely.

Study settings and populations
Community pharmacies in Kenya are generally small to 
medium- sized businesses providing typical pharmacy 
services such as filling of prescriptions, over- the counter 
products and point- of- care (POC) testing or self- testing 

kits for common diseases. While traditionally a frag-
mented market, the sector is starting to consolidate. In 
2019, of 5033 licensed pharmacies, 4286 (85%) were 
independent (single branch) pharmacies, 594 (12%) 
belonged to small chain networks (2–5 branches) and 152 
(3%) were part of large chain networks (6–41 branches) 
belonging to 13 companies.28

The study was conducted in three counties (Nairobi, 
Mombasa and Kisumu), selected purposively to repre-
sent the main urban centres, where there was high 
concentration of pharmacies and COVID- 19 cases. As 
of June 2020, the three counties together contributed 
32% (1602/5033) of licensed pharmacies28 and 78% 
(2229/2,862) of reported COVID- 19 cases.24 29

We targeted pharmacies that had participated in a phar-
macy HIV prevention (PHP) study about a year previously. 
Pharmacies had been selected through stratified random 
sampling where the required number of pharmacies for 
each county was picked by an independent data manager 
from the list of licensed pharmacies for that county 
using the Excel Rand() function. The sample size for the 
PHP study (n=195) had been calculated to provide 80% 
power to detect associations at the 5% significance level, 
assuming a binary dependent variable split at 70% and 
50% across a binary predictor variable. The sample size 
achieved in the current study (n=108) gives 57% power 
for similar parameters and assumptions, and 80% power 
for a 75%–50% split. Respondents were pharmacists 
(bachelor’s degree holders) and pharmaceutical technol-
ogists (diploma holders). The preferred questionnaire 
respondent was the pharmacy- in- charge, the most experi-
enced staff member or the most highly educated, in that 
order. Interview participants were purposively selected 
from among questionnaire respondents, targeting those 
that showed enthusiasm for the study through prompt 
and detailed responses. We aimed to increase variability 
of interview data by stratifying the sample by county, prac-
tice setting (urban vs rural) and gender (male vs female).

Data collection
Data collection started in November 2020 (approximately 
7 months after the pandemic reached Kenya) and was 
concluded in December 2020 (for the surveys) and April 
2021 (for the interviews).

We used previously obtained phone numbers to contact 
sampled pharmacies, obtain informed consent and share 
a link to an online questionnaire. One questionnaire, 
taking about 20–30 min, was completed by each partic-
ipating pharmacy (online supplemental file A). Up to 
three reminder phone calls were made. Data on phar-
macy characteristics were imported from the PHP study 
database.

SCs made unscheduled phone calls to participating 
pharmacies, mimicking a client seeking COVID- 19 
preventive therapies (online supplemental file B). The 
SCs (two women and two men, aged 25–35 years) had 
previously been engaged in the PHP study and trained 
comprehensively over a 2- week period. For the current 
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study, further training was provided over a 1- week period 
through the Teams digital meeting platform. An online 
debrief questionnaire was used to record observations 
(online supplemental file C). All calls were made on 
weekdays (Monday–Friday) between 8:00 and 17:00 
hours, over a 3- week period. Median (range) duration 
of calls was 41–12 min. The majority (68%) of calls were 
made to a publicly available phone number, while the 
rest used a number in the study database as there was 
no public number. A few weeks after the simulated call, 
participating pharmacies were contacted to check if they 
suspected any clients visiting the pharmacies during the 
survey period to be ‘fake’ (detection survey).

In- depth interviews were conducted by the first and 
second authors using a semistructured interview guide 
(online supplemental file D). Interviews were conducted 
via the Teams digital meeting platform as a first option or 
a simple phone call if the participant so preferred or if 
internet connectivity was poor.

Data management and analysis
Quantitative data were captured directly into an open- 
source database (REDcap, Vanderbilt University). Data 
cleaning and analysis was carried out using Stata V.15. 
Summary statistics were compared across counties using 
the χ2 test or analysis of variance for means. Exploratory 
multivariable modelling was done using logistic regres-
sion. Variables with p<0.10 in bivariate analysis were 
included in the multivariable model and those with 
p<0.05 in the multivariable model were considered to 
be statistically significant. Systematicity in detection was 
assessed by correlating detection status with caller, phar-
macy characteristics and simulation process features.

Qualitative interviews were audiorecorded and tran-
scribed verbatim in Microsoft Word, translating into 
English where necessary. To ensure quality, all tran-
scripts were cross- checked against the audiorecordings. 
Transcripts were imported into NVivo V.12 (SR Inter-
national, Australia) and coded by the first and second 
authors. Analysis followed a thematic approach with 
initial categories based on the interview guide and emer-
gent themes integrated in a second round of coding. A 
checklist on Consolidated criteria for Reporting Quali-
tative research was completed (online supplemental file 
E).

Patient and public involvement
An early version of the study protocol received inputs from 
the Pharmaceutical Society of Kenya (PSK) COVID- 19 
response taskforce composed of pharmacy sector stake-
holders. Preliminary findings were shared with the phar-
macy sector at the 2021 PSK Annual Conference and a 
policy brief has been distributed to stakeholders in the 
ministry of health, pharmacy sector and other imple-
menting partners. Findings were also discussed in a local 
Radio show in February 2022.

RESULTS
Response rate and characteristics of participants
Of 195 target pharmacies, 108 (55%) completed a 
questionnaire. Participating pharmacies were generally 
similar to non- participating pharmacies, but had features 
indicative of higher operational capacity and interest in 
public health interventions, such as having a computer-
ised stock management system, written job descriptions 
and providing blood pressure measurement (data not 
shown). Ninety- four (87%) pharmacies were located 
in urban areas; 44 (41%) had a consultation room; 71 
(67%) had a computerised stock management system and 
13 (12%) were part of a chain network (online supple-
mental table Ia). The majority of questionnaire respon-
dents were male, below 40 years, and had a pharmacy 
diploma (online supplemental table Ib).

One hundred and three (95%) pharmacies received a 
SC call. Thirteen (13%) calls were determined as prob-
ably detected. Detection was less likely if the call was made 
by one particular caller (perfect prediction), gender of 
person answering the call was male (adjusted OR, aOR 
0.1 (95% CI 0.0004 to 0.4), p=0.01); the pharmacy had 
a publicly available phone number (aOR 0.01 (95% 
CI 0.0006 to 0.4), p=0.01), was part of a chain network 
(perfect prediction), opened 24 hours daily (perfect 
prediction) or had an on- site laboratory (perfect predic-
tion). Main call outcomes (preventive therapies recom-
mended, options for delivery of recommended products 
and referral options) did not vary by detection status (data 
not shown), therefore all data were included in analysis.

Of 18 interview participants, 11 (61%) were male, 
16 (88%) were below 40 years, 11 (61%) were phar-
macy owner or in- charge, and 12 (67%) were diploma 
holders. Number of participants was balanced by county 
(6 each), but was skewed towards urban setting (13 vs 5) 
and male gender (11 vs 7) (online supplemental table 
II; the numbers in the participant list can be used to 
cross- reference to the numbers included with illustrative 
quotes below).

Impact of the pandemic on service providers and pharmacy 
operations
Interview participants described fear and panic when 
they first heard about COVID- 19, especially regarding the 
risk of exposure to infection:

In the beginning, it sent everybody into a panic 
mode. Including my entire staff where everybody now 
thought this is a killer disease and being healthcare 
workers, they must be people who will be among the 
victims.

- Male pharmaceutical technologist, Nairobi, 105

                 

Some providers were in denial, feeling that the 
pandemic would never reach ‘where we are’, and others 
reported that some clients believed the pandemic was 
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‘just an avenue maybe for our politicians ready to make some 
money or something’.

The main concerns reported in the questionnaire were: 
exposure to infection at work (66% of respondents), 
‘keeping my family safe’ (22%), meeting financial needs 
(6%), and being caught up in the curfew (3%).

One hundred (93%) of 108 pharmacies reported 
pandemic- induced operational challenges (figure 1). 
The main supply- side challenge was unavailability and 
high price of products and the main demand- side chal-
lenge was reduced client flow.

Figure 1 Challenges experienced by pharmacies during the COVID- 19 pandemic in Kenya.
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Interview data corroborated survey findings. Inter-
viewees described temporal changes in client flow, with 
an initial surge of clients buying vitamins and other 
immune boosters, followed a few weeks later by a dip 
in demand to below pre- pandemic levels. The initial 
surge was accompanied by an increase in self- medication 
and stockpiling of long- term medications, such as for 
diabetes. While some of these requests were deemed 
potentially inappropriate, providers were not always able 
to effectively intervene:

They just keep [these drugs] in case. …Like there was 
one [client] who came with a running nose, and then 
he was telling me he wanted Zithromax [a brand of 
the antibiotic azithromycin]. ‘Get Flu gone, get an-
tihistamine, this one will help you’ [I told him]. So 
sometimes as a primary healthcare provider, you try 
to advise them, but now they have made up their 
mind, so you just go ahead and let them go [some-
where else]. Because whether you refuse, you do 
what, they've made up their mind.

- Male pharmaceutical technologist, Kisumu, 303

Participants attributed the subsequent reduction in 
demand mainly to the dusk- to- dawn curfew, despite the 
fact that pharmacy providers were classified as essential 
workers and issued curfew passes:

Of course, the curfew really beat us down, because 
now by the time [it’s] seven o'clock, people are go-
ing home… and it’s our prime time to serve clients 
as from 7 pm. So, we as well missed out on business.

- Male pharmacy owner, Mombasa, 203

A number of interviewees believed that the decrease in 
service utilisation was due to fear of infection and quaran-
tine among clients:

Then people shied off from coming to the pharma-
cy especially the ones with coughs and flus because 
they were just thinking that I could tell them to go to 
hospital for the corona tests. So most clients decid-
ed to stay at home, not to come to the pharmacy for 
consultation, or they just sent somebody to buy them 
the drugs

- Female pharmaceutical technologist, Kisumu, 304

One interviewee saw the stockpiling by clients in posi-
tive light, observing that it enabled him to offload slow- 
moving products:

People resorted to scavenging where they might find 
these products and so that way [one was] able to liq-
uidate what was lying in your shops

- Male pharmaceutical technologist, Nairobi, 105

A reduction in hygiene- related illnesses was also hailed 
as a positive public health effect of the COVID- 19 preven-
tive measures:

Due to proper maintenance of hygiene, the short- 
short illnesses have reduced. Washing of hands and 
stuff.

- Male pharmacist, Nairobi, 103

Adjustments to pharmacy operations
Pharmacies adjusted their operations to cope with 
these challenges and to accommodate the government- 
instituted prevention measures: 74% reduced opening 
hours (mean 3 hours (range 1–7)); 38% reduced staffing; 
and 30% changed their meeting routine (table 1). Adjust-
ments did not vary significantly across counties.

COVID-19-related products and services provided by 
pharmacies
Table 2 presents the COVID- 19- related products and 
services that were being provided or requested at phar-
macies. Equipment and materials in highest demand 
were medical masks, N95/K95 respirators, face shields, 
hand sanitiser and thermometers; while the medications 
in highest demand were vitamin C, multivitamins and 
antibiotics. Only 24 (22%) pharmacies reported keeping 
records related to COVID- 19 services.

Interview data suggested that many of these prod-
ucts and services were newly introduced following the 
outbreak, including products like vitamin C and surgical 
masks that one would have expected to find routinely in 
a pharmacy.

Demand for COVID-19 testing and provider views towards 
pharmacy-based testing
Fifty- nine (55% (95% CI 45% to 65%)) of 108 pharma-
cies reported ever receiving a client asking for COVID- 19 
testing, with a median (IQR) number of requests in the 
last week of 2.1–4 At the time of the survey, none of the 
pharmacies was providing COVID- 19 testing; and among 
the 59 pharmacies experiencing demand for testing, alter-
natives given to clients included referral to other testing 
sites (94%) and body temperature measurement (15%). 
Referral options included: public health facilities (92%), 
private health facilities (27%) and private labs (13%).

Interviews revealed that test requests were mostly by 
clients with symptoms, those who suspected they had been 
exposed, and those who needed certification for travel or 
employment purposes (eg, drivers and hotel staff).

When asked if they thought COVID- 19 testing should be 
provided in pharmacies, 60% (95% CI 50% to 70%) said 
‘yes’. Among the 64 that were supportive of pharmacy- 
based testing, main reasons for support were: pharmacies 
are easily accessible (36%), clients perceive pharmacies 
as more confidential (23%), clients shy away from health 
facilities (19%), and demand exists (9%).

In interviews, the confidentiality and convenience of 
the pharmacy setting was reiterated, with some inter-
viewees suggesting home- based self- testing as an option:

If it [testing] is available in pharmacies, somebody 
can just take the kit, you can just go home, you test 
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yourself. If you find you are positive, you can just self- 
quarantine, without raising an alarm. So that when 
the quarantine period is over, you don't get that kind 
of stigma, rejection.

- Female pharmacy in charge, Mombasa, 201

Among the 42 that were not supportive of pharmacy- 
based testing, main reasons for opposing were: might be 
misused (29%), no private space in the pharmacy (24%), 
risk of infection (15%), protective gear is expensive or 
not available (12%), there is no demand for the service 
(10%), and staff are not adequately trained (10%). From 
the interviews, hesitancy to support pharmacy- based 
testing was mainly related to lack of capacity (‘I still need a 
thorough training…’) and fear of infection.

Handling of SCs seeking COVID-19-related services
When a SC called a pharmacy to ask if they have medi-
cines that the client can use to protect themselves from 
getting COVID- 19, 76 (74%) of 103 pharmacies recom-
mended one or more medications: 27% recommended 
at least one conventional therapy and 71% at least one 

alternative therapy or nutritional supplement (table 3). 
The main recommendations given to a client suspecting 
COVID- 19 infection were to: get tested, visit the nearest 
health facility and self- quarantine at home.

Infection prevention during service provision
The main infection prevention measures during service 
provision were hand hygiene, face masks, disinfection of 
services and physical distancing (table 4). Eighty- five per 
cent of respondents rated the prevention measures insti-
tuted at their pharmacy as either adequate (72%) or very 
adequate (13%). Only one pharmacy reported that a staff 
member had ever tested positive for COVID- 19, though 
no pharmacy reported regular testing of staff.

Information sources and training
Sources of general COVID- 19 information included: 
continuing professional development sessions (37% of 
respondents), ministry of health (MoH) communications 
(23%), social media and internet (19%), television and 
radio (12%), Kenya Pharmaceutical Association (KPA)/
PSK communications (5%), scientific journals (2%) and 

Table 1 Adjustments to pharmacy operations following the outbreak of COVID- 19 in Kenya

Change

Nairobi (N=38) Mombasa (N=36) Kisumu (N=34) Total (N=108)

n % n   % n % n %

Opening hours*   

  No change 7 18 8   22 10 29 25 23

  Reduced open hours per day 31 82 25   69 24 71 80 74

  Reduced open days per week 1 3 4   11 0 0 5 5

  Closed temporarily 0 0 0   0 1 3 1 1

Staffing   

  No change 19 50 25   71 19 59 63 60

  Reduced no of staff 18 47 9   26 13 41 40 38

  Increased no of staff 0 0 1   3 0 0 1 1

  Reduced pay 1 3 0   0 0 0 1 1

Stock volume levels   

  No change 12 32 13   36 8 24 33 31

  Reduced overall 8 21 12   33 12 35 32 30

  Increased overall 14 37 10   28 14 41 38 35

  Both reduced and increased for different 
items

4 11 1   3 0 0 5 5

Meeting routine   

  No change 24 63 30   83 22 65 76 70

  Resorted to virtual/remote/online 
meetings†

8 21 3   8 7 21 18 17

  Reduced frequency of meetings 4 11 1   3 3 9 8 7

  Stopped meetings altogether 2 5 1   3 0 0 3 3

  Reduced duration/no of people 0 0 1   3 1 3 2 2

  Changed timing 0 0 0   0 1 3 1 1

*Three pharmacies in Mombasa and one in Nairobi reduced their open days per week by 1, while one pharmacy in Mombasa reduced by 
3 days. One pharmacy in Kisumu closed temporarily for 2 weeks.
†Main virtual platforms used included Zoom, Google Meet and Whatsapp.
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Table 2 COVID- 19- related products and services provided by private retail pharmacies in Kenya

Product/service

Nairobi (N=38) Mombasa (N=36) Kisumu (N=34) Total (N=108)

N or median % or IQR N or median % or IQR N or median % or IQR N or median
% or 
IQR

Equipment and materials   

Cloth masks   1 3% 5 14% 6 18% 12 11%

  No of clients in past week   20 20–20 20 4–30 10 5–15 15 5–25

Medical masks   37 97% 33 92% 30 88% 100 93%

  No of clients in past week   50 20–100 23 10–80 26 20–50 30 20–70

N95/K95 masks   24 63%* 18 50% 11 32% 53 49%

  No of clients in past week   5 4–16 5 2–30 1 0–2 5 2–10

Goggles   6 16% 2 6% 3 9% 11 10%

  No of clients in past week   0 0–10 6 2–10 1 0–5 1 0–10

Face shields   19 50%* 10 28% 8 24% 37 34%

  No of clients in past week   1 0–6 1 0–3 1 0–8 1 0–5

Gowns/coveralls   1 3% 1 3% 3 9% 5 5%

  No of clients in past week   0 0–0 10* 0–10 0 0–1 0 0–1

Hand sanitiser   37 97% 35 97% 31 91% 103 95%

  No of clients in past week   10 3–30 5 2–13 5 2–13 5 3–15

Thermometers   27 71% 23 64% 20 59% 70 65%

  No of clients in past week   2 1–5 2 1–5 1 0–2 2 2–3

Pulse oximeters   10 26% 11 31% 3 9% 24 22%

  No of clients in past week   1 1–3 2 0–10 1 0–2 2 1–3

Medicines   

Vitamin C†   35 92%* 29 81% 23 68% 87 81%

  No of clients in past week   10 10–30 15 10–30 5 3–11 10 4–20

Multivitamins†   29 76% 30 83% 24 71% 83 77%

  No of clients in past week   10 5–19 10 6–20 10 7–18 10 6–20

Traditional/ alternative/ 
natural remedies†, ‡

  1 3% 2 6% 0 0% 3 3%

  No of clients in past week   0 0–0 13 5–20 0 0–0 5 0–20

Hydroxychloroquine/
chloroquine

  8 21% 7 19% 6% 17 16%

  No of clients in past week   3 2–7 1 0–5 3 0–5 2 0–5

Antibiotics†, §   26 68% 22 61% 23 68% 71 66%

  No of clients in past week   3 2–10 15* 10–39 15 5–29 10 3–20

Steroids†   16 42% 16 44% 16 47% 48 44%

  No of clients in past week   3 1–8 9 5–19 10 4–15 7 3–15

Other medicines¶   3 8% 4 11% 2 6% 9 8%

  No of clients in past week   3 1–5 28 23–45 3 1–4 13 3–28

Information and 
counselling

  

How to protect themselves 
from infection

  28 74% 28 78% 27 79% 83 77%

  No of clients in past week   5 2–13 5 3–15 10 3–20 5 3–15

Symptoms to look out for if 
they suspect infection

  32 84% 28 78% 26 76% 86 80%

  No of clients in past week   3 2–10 5 4–10 9 2–11 5 2–11

What to do if they develop 
symptoms/ suspect 
infection

  22 58% 21 58% 16 47% 59 55%

  No of clients in past week   3 2–7 3 2–5 5 3–22 4 2–10
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colleagues (2%). For specific questions about COVID- 
19, providers consulted the pharmacy- in- charge (48%), 
nearby doctor (37%), MoH officials (32%), the internet 
(5%) and medical representatives (2%).

Interviewees felt that the official announcement of 
the first case played a major role in awareness creation, 
though some reported having learnt about the outbreak 
prior to that, through radio, television and social media. 
However, providers decried the rapidly changing and 
sometimes contradictory information, for example ‘on 
whether to use or not to use masks’.

Fifty- two (48%) pharmacies had at least one staff 
member trained on COVID- 19, with a median (range) of 
11–8 providers trained. This did not vary by county or by 
membership in professional associations. Modalities of 
training included: on- site in the pharmacy (67% of respon-
dents), virtual (54%) and off- site (13%). Virtual trainings 
were more prevalent in Kisumu compared with Nairobi 
(76% vs 35%, p=0.04). Training sessions were facilitated 
by MoH (73%), KPA (51%), PSK (19%), African Medical 
& Research Foundation (AMREF) (9%) and Kenyatta 
National Hospital (5%). While some interview partici-
pants felt they had received ‘a lot’ of training, others felt 
the trainings were not very adequate, particularly with 
regard to inclusion of updated information in follow- up 

sessions and the fact that most trainings included only the 
pharmacy in- charge and not the entire staff.

External support and linkages
Interviewees expressed appreciation for guidance from 
the ministry of health, including the pharmacy and 
poisons board, who ‘did some inspection and brought some 
banners [information materials] on how I can protect myself 
and the general public.’ The government- led commu-
nity awareness- creation activities were also hailed as 
an important complement to pharmacy efforts in 
educating the public.

However, examples of direct linkages and mate-
rial support were rare. One interviewee in Nairobi 
reported that community health workers from a nearby 
health centre regularly visited the pharmacy to collect 
information on number of suspect cases seen. Another 
interviewee in Kisumu described an instance where 
an ambulance was sent promptly after he reported a 
patient in critical condition.

More commonly, a feeling of isolation and neglect 
prevailed, with pharmacies reporting that they were 
not receiving much support from the government or 
other external parties with regard to COVID- 19, unlike 
what happens with other public health programmes:

Product/service

Nairobi (N=38) Mombasa (N=36) Kisumu (N=34) Total (N=108)

N or median % or IQR N or median % or IQR N or median % or IQR N or median
% or 
IQR

Mask use and related 
problems

  19 50% 19 53% 20 59% 58 54%

  No of clients in past week   5 2–10 5 2–35 15 4–20 7 2–20

Counselling for anxiety 
related to getting infected/ 
becoming sick with 
COVID- 19

  14 37% 16 44% 13 38% 43 40%

  No of clients in past week   2 1–10 3 1–10 3 1–5 3 1–8

Counselling for anxiety 
about job/ business loss

  5 13% 7 19% 5 15% 17 16%

  No of clients in past week   2 2–8 2 1–5 5 3–8 3 2–8

Modes of communication 
with clients

  

Face to face at the 
pharmacy

  33 87% 33 92% 34 100% 100 93%

Phone calls (including 
WhatsApp calls, etc)

  21 55% 25 69% 20 59% 66 61%

Texts (including WhatsApp 
messages, etc)

  13 34% 15 42% 12 35% 40 37%

Facebook/other web- based 
social media platforms

  3 8% 2 6% 2 6% 7 6%

Data are number (%) of pharmacies providing or receiving requests (main row) and number of clients in past week (subsidiary row).
*Indicates significant difference between counties (p<0.05), based on χ2 test or analysis of variance for means.
†A significant proportion of these sales may not have been related to COVD- 19 prevention/ treatment.
‡Traditional/alternative/natural remedies included echinacea, chapa shoka, kaluma inhaler, menthol plus balm and home remedies (lemon, papaya 
steaming).
§Antibiotics included azithromycin (n=55), cephalosporin (n=7), amoxicillin- containing (n=6), other macrolide (n=2); 3 pharmacies did not specify.
¶Other medicines included zinc+ vitamin D (n=4), vitamin B complex (n=1), salbutamol (n=1) and scotts emulsion (n=1); 2 pharmacies did not specify.

Table 2 Continued
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Table 3 Handling of simulated clients seeking COVID- 19- related services at private retail pharmacies in Kenya

Call outcome

Nairobi (N=38) Mombasa (N=36) Kisumu (N=34) Total (N=103)

n % n % n % n %

Provider response to ‘Do you have medicines that I can use to protect myself from getting COVID- 19?’

Asked the client why he/she was asking for the 
medicines

14 38* 4 14 2 6 20 20

Recommended conventional therapies 11 29 6 19 11 32 28 27

  Antibiotics 11 29 6 19 10 29 27 26

    Azithromycin 9 24 6 19 9 26 24 23

    Other antibiotics† 2 5 1 3 4 12 7 7

  Painkillers 1 3 0 0 3 9 4 4

  Antihistamines 0 0 1 3 2 6 3 3

Recommended alternative therapies 29 76 22 71 22 65 73 71

    Vitamin C 28 74 20 65 19 56 67 65

    Zinc 25 66* 10 32 7 21 42 41

    Home remedies‡ 6 16 4 13 6 18 16 16

    Vitamin B/D 4 11 4 13 2 6 10 10

    Multivitamins 2 5 0 0 3 9 5 5

    Other remedies§ 1 3 0 0 1 3 2 2

Gave options on how to get the recommended 
medicines

37 97 28 90 34 100 99 96

  Pick from the pharmacy 21 55 7 23* 18 53 46 45

  Home delivery 19 50* 9 29 4 12 32 31

  Send someone to pick 5 13 8 26 4 12 17 17

Provider response to ‘What symptoms should I look out for if I suspect COVID- 19 infection?’

Mentioned any symptoms 34 89 29 94 30 88 93 90

  Fever 23 61 20 65 21 62 64 62

  Cough 13 34 15 48 16 47 44 43

  Influenza- like symptoms 15 39 15 48 12 35 42 41

  Breathing difficulty 13 34 12 39 17 50 42 41

  Loss/change of smell or taste 16 42 13 42 11 32 40 39

  Sore throat 15 39* 8 26 4 12 27 26

  Chest pain or congestion 7 18 4 13 12 35* 23 22

  Headache 6 16 4 13 8 24 18 17

  Fatigue, tiredness, malaise 2 5 8 26* 4 12 14 14

  Reduced appetite 2 5 2 6 7 21 11 11

  Body aches/ pains 0 0 3 10 2 6 5 5

  Gut symptoms, for example, stomach pain, 
diarrhoea, etc

2 5 0 0 2 6 4 4

  Dizziness 0 0 2 6 0 0 2 2

  Weight loss 0 0 0 0 1 3 1 1

Provider response to ‘What should I do if I suspect I have COVID- 19 infection?’

Immediate actions recommended

  Get tested for COVID- 19 25 66 18 58 16 47 59 57

  Visit nearest health facility/go see a doctor 18 47 13 42 24 71* 55 53

  Self- quarantine/isolate at home 3 8 9 29* 4 12 16 16

  Take medications¶ 3 8 2 6 3 9 8 8

  Check body temperature 2 5 1 3 2 6 5 5

  Check oxygen levels 0 0 1 3 1 3 2 2

  Check information online 0 0 1 3 1 3 2 2

  Call 719** 2 5 0 0 0 0 2 2

Continued
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So far being a private facility, we are not receiving any 
financial support from the organizations in COVID 
related issues. We don’t receive that apart from PS 
Kenya [NGO supporting TB and HIV programs].

- Male pharmaceutical technologist, Kisumu, 301

Confidence, motivation and coping mechanisms
Majority (87%) of questionnaire respondents reported 
feeling confident (68%) or very confident (19%) about 
providing COVID- 19- related services. Over half felt 
prepared (51%) or very prepared (7%) about handling 
a client who presents to the pharmacy with COVID- 19 
symptoms.

Motivation for supporting delivery of COVID- 19 
services included: ‘to help people protect themselves or 

prevent transmission (75%), ‘It’s part of my job/ I am 
required to do it’ (14%), encouragement and support 
from professional associations (7%), ‘to boost the profile 
of the pharmacy’ (2%), and ‘to make money’ (1%). 
When asked how much they felt their personal role in 
the COVID- 19 response was valued by the community, the 
majority stated highly valued (68%) or very highly valued 
(11%).

In addition to the operational adjustments described 
above, interviewees described other coping mechanisms 
such putting up a shade outside the pharmacy to prevent 
crowding inside and improvisation of hand sanitisers 
when not available from suppliers. Some interviewees also 
reported going the extra mile sometimes, for example, by 
providing free masks to clients.

Call outcome

Nairobi (N=38) Mombasa (N=36) Kisumu (N=34) Total (N=103)

n % n % n % n %

Supplementary actions recommended

  Wear a mask 23 61 16 52 20 59 59 57

  Maintain physical distance 21 55 15 48 18 53 54 52

  Observe hand hygiene 7 18 5 16 7 21 19 18

  Eat fruits 5 13 5 16 5 15 15 15

  Eat well†† 2 5 3 10 1 3 6 6

  Take lots of fluids 1 3 1 3 3 9 5 5

  Live well‡‡ 0 0 0 0 4 12 4 4

  Other advice§§ 3 8 1 3 2 6 6 6

Caller assessment of the interaction

How friendly (approachable) was the person who served you?

  Very unfriendly 1 3 0 0 0 0 1 1

  Unfriendly 4 11 3 10 4 12 11 11

  Friendly 20 53 22 71 22 65 64 62

  Very friendly 13 34 6 19 8 24 27 26

How enthusiastic was the provider about providing the service?

  Very unenthusiastic 1 3 0 0 0 0 1 1

  Unenthusiastic 4 11 4 13 7 21 15 15

  Enthusiastic 22 58 22 71 21 62 65 63

  Very enthusiastic 11 29 5 16 6 18 22 21

Did the provider say or do anything that you 
found particularly helpful or nice¶¶?

19 50 9 29 14 41 42 41

Did the provider say or do anything that you 
found particularly NOT helpful or NOT nice***?

4 11 2 6 7 21 13 13

*Indicates significant difference between counties (p<0.05), based on χ2 test.
†Other antibiotics included Augmentin, Amoxil, ceftriaxone, etc.
‡Home remedies included ginger/lemon/hot water drink, hot soup/ water, garlic, steam, frequent hot baths.
§Other alternative therapies included ginsomin and omega- 3.
¶Medications for treatment included: azithromycin (3%), other antibiotics (4%), painkillers (2%), steroids (1%), home remedies (1%).
**719 is the government hotline for COVID- 19 reporting and information- seeking.
††Eat well: eat healthy, eat vegetables, etc.
‡‡Live well: exercise, enough rest, fresh air, don’t panic, avoid stress, etc.
§§Other advice: don’t touch face, avoid handshakes, do not take any medicines, don’t reuse mask, etc.
¶¶Things that were deemed particularly helpful or nice related mainly to: reassurance that infection risk is low if prevention measures are followed; high chance of 
recovery in case of infection; detailed information on what to do or where to seek further help; and follow- up calls in cases where the provider was busy at the time 
of the initial call.
***Things that were deemed not helpful or not nice related mainly to: calls being hang up; inattentiveness or being in a hurry to finish the call; and dismissiveness 
(eg, ‘don’t you watch news? The symptoms are public knowledge!’ and ‘we don’t have those medicines you are asking for, jaribu kwingine [try elsewhere])’.

Table 3 Continued

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-058688 on 28 June 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


11Mugo PM, et al. BMJ Open 2022;12:e058688. doi:10.1136/bmjopen-2021-058688

Open access

Provider suggestions and recommendations
Seventy- six (70%) questionnaire respondents highlighted 
contributions that they felt pharmacies can uniquely 
make to the national response, including: provision of 
information and counselling to clients (64%), distribu-
tion of preventive materials (21%), triage and referral of 
suspect cases (17%), surveillance of infection rates and 
community adherence to preventive measures (14%), 
provision of preventive and curative therapies (12%) and 
maintenance of long- term therapy (3%). Pharmacies’ 
location within communities was cited as a strength when 
it comes to surveillance of client behaviour and commu-
nity awareness creation.

To facilitate these inputs, pharmacies suggested addi-
tional support that they would require from the govern-
ment and other external parties, including: training (34% 
of respondents), free or subsidised preventive materials 
such as masks, sanitisers and thermo guns for own use 
and distribution to clients (34%), supply management 
such as price and quality controls (15%), clear guidelines 
and referral systems (9%), community awareness creation 
(7%), information materials (6%), financial support such 
as loan repayment holidays and medical insurance (6%) 
and testing services (5%).

These suggestions were echoed in interviews. Postmar-
keting surveillance to ensure quality of products in the 
market and a streamlined process to capture and transmit 
information back to the government were pinpointed as 

key gaps in the pandemic response. Overall, there were 
earnest calls for more deliberate engagement, oversight 
and support supervision by the government and other 
implementing partners:

If the government could put us, the pharmacists and 
pharm techs in the you know, treat us like people who 
are fighting this virus and facilitate this thing it would 
be a major shift, it would be a major shift.

- Male pharmacy in charge, Mombasa, 205

DISCUSSION
In this study among private retail pharmacies (commu-
nity pharmacies) in Kenya, we describe the impact of the 
COVID- 19 pandemic on operations, COVID- 19- related 
products and services being provided, infection preven-
tion during service provision, and provider suggestions 
and recommendations on how to improve pandemic 
preparedness and response.

The initial weeks after the pandemic reached Kenya 
were characterised by fear and panic among providers 
and a surge in client flow. Broadly speaking, the experi-
ences documented in our study can be captured with the 
apt words of Austin and Gregory in their paper describing 
the experiences of community pharmacists in Ontario, 
Canada, viz: ‘the scale and magnitude of the COVID- 19 
pandemic defied imagination or preplanning, yet 

Table 4 COVID- 19 infection prevention during service provision by private retail pharmacies in Kenya

Infection prevention measures
  

Nairobi (N=38) Mombasa (N=36) Kisumu (N=34) Total (N=108)

n % n % n % n %

Among staff

  Physical distancing* 25 66 26 72 27 79 78 72

  Temperature monitoring 13 34 14 39 13 38 40 37

  Hand hygiene 35 92 33 92 32 94 100 93

  Disinfection of surfaces 29 76 30 83 27 79 86 80

  Face masks† 34 89 30 83 30 88 94 87

  Goggles 0 0 1 3 1 3 2 2

  Ingestion of immune boosters 1 3 0 0 0 0 1 1

Among clients

  Physical distancing* 33 87% 31 86% 30 88% 94 87%

  Temperature monitoring 13 34% 9 25% 11 32% 33 31%

  Hand hygiene‡ 36 95% 33 92% 30 88% 99 92%

  Face masks 27 71% 32 89% 27 79% 86 80%

  Non- touch payment methods§ 14 37% 16 44% 10 29% 40 37%

  Information materials and messages¶ 12 32% 13 36% 11 32% 36 33%

*Physical distancing was achieved through various means including: reducing number of staff and working in shifts, ensuring a distance of 1.5–3 m 
between staff and clients through the use of posters and floor/seat markings, serving one client at a time or other crowd control measures, ribbons/
ropes/glass/ metal- grill/ wooden barriers between client and provider, and home delivery of products. One pharmacy noted that ‘patients with cough 
and related symptoms were always first referred to the health centre for COVID- 19 testing before being served further’.
†Majority of pharmacies (95%) were using surgical/medical masks; only 6% reported use of cloth masks.
‡Hand hygiene measures among clients included: handwashing, hand sanitiser and ‘no hand- shakes’ policy.
§Non- touch payment methods included: mobile money and credit/ debit cards; one pharmacy reported disinfection of cash.
¶Messages were delivered through: posters (21%), leaflets (5%), television screens (2%) and audio announcements (1%).
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healthcare professionals like pharmacists were required 
to continue to provide services and care to patients—and 
in many cases, expand their repertoire of clinical skills to 
assume new and even more challenging responsibilities’.15

The initial surge in demand waned rapidly, with client 
flow dipping below prepandemic levels within a few weeks 
and remaining depressed until the time of data collection, 
7 months later. This was surprising as we had hypothe-
sised, before the study, that pharmacies would experience 
an overall increase in demand as patients redirected their 
care- seeking from health facilities for fear of exposure 
to infection and quarantine. Participants attributed the 
decrease in demand mainly to the movement restrictions 
instituted by government. However, they also suggested—
ironically—that clients, especially those with influenza- 
like symptoms, may have avoided pharmacies for fear 
of being referred to public facilities and subsequently 
quarantined.

Our findings clearly show that community pharmacies 
in Kenya were undertaking potentially impactful activi-
ties to support the response to the COVID- 19 pandemic. 
Despite a feeling of disconnection from the govern-
ment- led national response, providers expressed great 
readiness and motivation for provision of COVID- 19- 
related services, similar to providers in Qatar,30 the USA31 
and other settings around the world.32 The services phar-
macies in our study were providing are generally similar 
to those suggested by experts in the field,22 33–35 as well 
as those being provided in other low- to- middle- income 
countries36–39 and in high- income settings.30 40 41

However, management of drug shortages and preven-
tion of stockpiling (hoarding) by clients22 30 33 were 
reported only as challenges and not as roles that Kenyan 
pharmacies were playing or could play. Additionally, 
while 60% of questionnaire respondents said they were 
receiving queries and providing information and coun-
selling over the phone, other remote services such as 
online prescribing and home delivery of medications22 36 
were not being widely used or mentioned as potential 
additional roles. Participants in our study, being front-
line workers, may have deemed the carrying out of these 
innovations as being beyond the sphere of their influ-
ence. Similarly, COVID- 19 vaccine administration was not 
mentioned as a potential role, understandably perhaps 
because a vaccine was not available at the time. But phar-
macies in Kenya are actively involved in provision of other 
vaccines,42 43 hence it is reasonable to hypothesise that 
COVID- 19 vaccines could be delivered through private 
pharmacies in the future. Interviews with policymakers 
and captains of industry may be required to probe these 
topics further.

The finding that no pharmacy was providing COVID- 19 
testing was unsurprising since no approved POC tests 
were available at the time of the study. The more inter-
esting finding was that significant demand and support 
for pharmacy- based testing existed, similar to what studies 
in the Middle East44 and the USA31 have found. In this 
context and given the fact that at least three rapid POC 

tests have since been approved in Kenya,45 there is an 
urgent need to start developing policies to guide imple-
mentation. This will obviate the emergence of an unco-
ordinated and potentially dangerous service, like what 
we saw in 2016 with HIV testing before policy guidelines 
were issued the following year.46 47

For treatment of COVID- 19 symptoms, most pharma-
cies recommended alternative therapies and nutritional 
supplements such as vitamin C and zinc, and only about 
one- third suggested conventional therapies such as anti-
biotics which have no proven efficacy.13 14 This finding is 
similar to that of a small study in Nairobi in May 2020 
which found that despite increased requests for antima-
larials and antibiotics, pharmacists recommended alter-
native therapies.48 A similar finding was also obtained 
in a multinational survey of Asian pharmacists.35 While 
alternative therapies and nutritional supplements are 
themselves not evidence- based (as no rigorous trials have 
proven their efficacy against SARS- CoV- 2), they have 
a better safety profile and their useful effects are more 
biologically plausible since they have been used for ages 
against the influenza virus, itself a coronavirus. These find-
ings are therefore encouraging. However, among Egyp-
tian pharmacies, the antibiotic azithromycin was given to 
about 40% of presumptive COVID- 19 patients with mild 
to moderate symptoms, although based on physician 
recommendation.49 Further research in different jurisdic-
tions may be needed to describe and contrast the use of 
antibiotics and other unproven COVID- 19 therapies, in 
order to inform the promotion of rational drug use and 
the prevention of antimicrobial resistance.

Our study identified other important gaps in commu-
nity pharmacies’ preparedness and response to the 
pandemic. Notably, pharmacies did not seem to have 
any well- defined operational linkages to other units of 
the healthcare system, including, for example, the emer-
gency operations centre at the ministry of health. Besides, 
while only about half of pharmacies had at least one staff 
member trained on COVID- 19, some of those trained felt 
they had received a lot of training, suggesting a ‘network 
effect’ where some providers were receiving many train-
ings while others received none.

Specific programmes will be required to address these 
gaps and enhance pandemic preparedness. Templates 
for public- private cooperation in pandemic responses 
do exist from other settings. Ung, for example, reports 
how in one administrative region on the south- east 
coast of China, pre- existing public–private partnerships 
between the local government and community pharma-
cies ensured rapid provision and prevented hoarding of 
face masks through a government- led ‘Guaranteed Mask 
Supply for Macao Residents Scheme’.50 A qualitative study 
in Canada, identified key features that predicted commu-
nity pharmacists’ resilience during the early period of the 
pandemic, including: use of and comfort with technology; 
early adoption of corporate and professional guidance; 
emphasis on task- focus rather than multitasking; and 
provision of personal protective equipment.15 Roll- out 
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of pharmacy- based COVID- 19 programmes should be 
accompanied with implementation studies to better 
uncover aspects of capacity, preparedness and resilience.

Our study had a number of strengths. First, we took 
advantage of information collected in a recent study 
to speed up recruitment and data collection. Second, 
we used multiple quantitative and qualitative methods 
to enhance the comprehensiveness and reliability of 
the findings. Of note, we used SCs to objectively assess 
provider practices, an approach that has been shown to 
be superior to methods that rely on real patients, such 
as exit interviews, chart abstraction and direct obser-
vation51 ; and is gaining acceptance as a gold standard 
for the measurement of clinical practice quality around 
the world.52 Our study also had some weaknesses. We 
observed a significant variation in detection rate by 
individual fieldworkers, suggesting variation in the way 
different fieldworkers enacted the simulation. However, 
detection rate did not vary across counties (perhaps 
because fieldworkers were scheduled across counties) 
and outcomes did not vary by fieldworker, hence this 
bias is unlikely to have had an effect on our comparisons 
across counties. Another weakness of our study was the 
somewhat low response rate (55%), considering that we 
targeted pharmacies that had participated in a similar 
study less than a year previously. Compared with non- 
participating pharmacies, participating pharmacies had 
features suggestive of higher operational capacity and 
interest in public health interventions. While this limits 
generalisability of our findings, it can also be looked at 
in positive light. We propose that pharmacies with these 
characteristics could be identified for inclusion in a ‘prac-
tice and learning network’ that could provide a platform 
for testing implementation strategies for various public 
health interventions.53–55 Scale up of such interventions 
would then target similar pharmacies and include strat-
egies for enhancing operational capacity and interest in 
public health among the other pharmacies.

In conclusion, we found that private retail pharmacies 
in Kenya were actively contributing to the COVID- 19 
response despite an apparent disconnection from the 
national response programme. More deliberate engage-
ment, support and linkages are required. Notably, there is 
an urgent need to develop policy guidelines for pharmacy- 
based COVID- 19 testing, a service that is clearly needed 
and which could greatly increase test coverage. Roll- out 
of this and other pharmacy- based COVID- 19 programmes 
should be accompanied with implementation research in 
order to inform current and future pandemic responses.

Acknowledgements We acknowledge the contributions of all participating 
pharmacy service providers. We thank James Wafula for supporting database 
development and data management; and Langat Justus, Lucy Omumbo, Milkah 
Auka and Rodgers Ayoma for supporting the simulated client survey.

Collaborators PSK COVID19 Response Taskforce: Collins Jaguga, Davy Odhiambo, 
Elizabeth Ominde- Ogaja, Eric Seda, Mercy Maina, Michael Mungoma, Nadia Butt, 
Sultani Matendechero, Sylvia Opanga, Titus Kahiga.

Contributors PMM is the guarantor: accepts full responsibility for the work and the 
conduct of the study, had access to the data, and controlled the decision to publish. 

Conceived the study: PMM and EB. Developed protocol: PMM, DM, SM and EB. 
Performed the experiments: PMM and AM; Analysed the data: PMM, AM, JN. Wrote 
the manuscript: PMM, AM, DM, JN, SM and EB. Approved the final manuscript: 
PMM, AM, DM, JN, SM and EB.

Funding This work was supported by Wellcome Trust (#211353/Z/18/Z). For the 
purpose of open access, the author has applied a CC- BY public copyright licence to 
any author accepted manuscript version arising from this submission. The KWTRP 
at the Centre for Geographical Medicine Research- Nairobi is supported by core 
funding from the Wellcome Trust (#077092). This report was published with the 
permission of Director KEMRI CGMRC.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication Consent obtained directly from patient(s)

Ethics approval This study involves human participants and was approved by 
Kenya Medical Research Institute (KEMRI) Scientific and Ethics Review Unit (KEMRI/ 
SERU/CGMR- C/208/4080). Participants gave informed consent to participate in the 
study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available in a public, open access repository. 
Underlying data can be accessed in the Harvard Dataverse using the following 
link:https://doi.org/10.7910/DVN/XTLUFP.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/ 
licenses/by/4.0/.

ORCID iDs
Peter Mwangi Mugo http://orcid.org/0000-0002-1808-3292
Jacinta Nzinga http://orcid.org/0000-0001-8394-8857

REFERENCES
 1 Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients 

with pneumonia in China, 2019. N Engl J Med 2020;382:727–33.
 2 Anand U, Cabreros C, Mal J, et al. Novel coronavirus disease 

2019 (COVID- 19) pandemic: from transmission to control with an 
interdisciplinary vision. Environ Res 2021;197:111126.

 3 Coronavirus cases and deaths. Available: https://www.worldometers. 
info/coronavirus/ [Accessed 29 Sep].

 4 Lai S, Ruktanonchai NW, Zhou L. Effect of non- pharmaceutical 
interventions for containing the COVID- 19 outbreak: an observational 
and modelling study. medRxiv 2020.

 5 Cowling BJ, Ali ST, Ng TWY, et al. Impact assessment of non- 
pharmaceutical interventions against coronavirus disease 2019 and 
influenza in Hong Kong: an observational study. Lancet Public Health 
2020;5:e279–88.

 6 Fauci AS. The story behind COVID- 19 vaccines. Science 
2021;372:109.

 7 Kashte S, Gulbake A, El- Amin Iii SF, et al. COVID- 19 vaccines: rapid 
development, implications, challenges and future prospects. Hum 
Cell 2021;34:711–33.

 8 US National Institutes of Health. Care of critically ill adult patients 
with COVID- 19, 2020. Available: https://www.covid19treatmentguid 
elines.nih.gov/critical-care/

 9 US National Institutes of Health. Outpatient management of acute 
COVID- 19, 2021. Available: https://www.covid19treatmentguidelines. 
nih.gov/outpatient-management/

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-058688 on 28 June 2022. D

ow
nloaded from

 

https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/XTLUFP
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-1808-3292
http://orcid.org/0000-0001-8394-8857
http://dx.doi.org/10.1056/NEJMoa2001017
http://dx.doi.org/10.1016/j.envres.2021.111126
https://www.worldometers.info/coronavirus/
https://www.worldometers.info/coronavirus/
http://dx.doi.org/10.1101/2020.03.03.20029843
http://dx.doi.org/10.1016/S2468-2667(20)30090-6
http://dx.doi.org/10.1126/science.abi8397
http://dx.doi.org/10.1007/s13577-021-00512-4
http://dx.doi.org/10.1007/s13577-021-00512-4
https://www.covid19treatmentguidelines.nih.gov/critical-care/
https://www.covid19treatmentguidelines.nih.gov/critical-care/
https://www.covid19treatmentguidelines.nih.gov/outpatient-management/
https://www.covid19treatmentguidelines.nih.gov/outpatient-management/
http://bmjopen.bmj.com/


14 Mugo PM, et al. BMJ Open 2022;12:e058688. doi:10.1136/bmjopen-2021-058688

Open access 

 10 Jin Y, Yang H, Ji W, et al. Virology, epidemiology, pathogenesis, and 
control of COVID- 19. Viruses 2020;12:372.

 11 Siemieniuk RA, Bartoszko JJ, Ge L, et al. Drug treatments for 
covid- 19: living systematic review and network meta- analysis. BMJ 
2020;370:m2980.

 12 American Society of Hospital Pharmacists. Assessment of evidence 
for COVID- 19- Related treatments, 2021. Available: https://www. 
ashp.org/-/media/assets/pharmacy-practice/resource-centers/ 
Coronavirus/docs/ASHP-COVID-19-Evidence-Table.ashx?la=en& 
hash=FD5D4C4AEDAC4B725B85D3375A88216E526C39EC

 13 World Health Organization. Clinical management of COVID- 19 2020.
 14 US National Institutes of Health. Prevention and prophylaxis of 

SARS- CoV- 2 infection, 2021. Available: https://www.covid19treat 
mentguidelines.nih.gov/overview/prevention-of-sars-cov-2/

 15 Austin Z, Gregory P. Resilience in the time of pandemic: the 
experience of community pharmacists during COVID- 19. Res Social 
Adm Pharm 2021;17:1867–75.

 16 Abuya TO, Mutemi W, Karisa B, et al. Use of over- the- counter 
malaria medicines in children and adults in three districts in Kenya: 
implications for private medicine retailer interventions. Malar J 
2007;6:57.

 17 Bigogo G, Audi A, Aura B, et al. Health- seeking patterns among 
participants of population- based morbidity surveillance in rural 
Western Kenya: implications for calculating disease rates. Int J Infect 
Dis 2010;14:e967–73.

 18 Tran BX, Vu GT, Le HT, et al. Understanding health seeking behaviors 
to inform COVID- 19 surveillance and detection in resource- scarce 
settings. J Glob Health 2020;10:0203106.

 19 Fonck K, Mwai C, Rakwar J, et al. Healthcare- seeking behavior and 
sexual behavior of patients with sexually transmitted diseases in 
Nairobi, Kenya. Sex Transm Dis 2001;28:367–71.

 20 Onwujekwe O, Hanson K, Uzochukwu B. Do poor people use poor 
quality providers? Evidence from the treatment of presumptive 
malaria in Nigeria. Trop Med Int Health 2011;16:1087–98.

 21 International Pharmaceutical Federation. Guidelines for pharmacists 
and the pharmacy workforce to manage COVID- 19, 2020. Available: 
https://www.fip.org/publications?publicationCategory=97& 
publicationYear=2020&publicationKeyword=

 22 Aruru M, Truong H- A, Clark S. Pharmacy emergency preparedness 
and response (pepR): a proposed framework for expanding 
pharmacy professionals' roles and contributions to emergency 
preparedness and response during the COVID- 19 pandemic and 
beyond. Res Social Adm Pharm 2021;17:1967–77.

 23 Shaw N. Kenya: protocols for the containment of the coronavirus 
(COVID- 19) announced, 2020. Available: https://www.ensafrica.com/ 
news/detail/2373/kenya-announces-protocols-for-the-containment

 24 Worldometer. Kenya coronavirus cases, 2021. Available: https://
www.worldometers.info/coronavirus/country/kenya/

 25 Wangari EN, Gichuki P, Abuor AA, et al. Kenya's response to the 
COVID- 19 pandemic: a balance between minimising morbidity and 
adverse economic impact. AAS Open Res 2021;4:3.

 26 Barasa E, Kazungu J, Orangi S. Assessing the indirect health effects 
of the COVID- 19 pandemic in Kenya. CGD Work Pap 2021;570.

 27 Global Alliance for Vaccines and Immunization. Kenya completes its 
first round of COVID- 19 vaccinations., 2021. Available: https://www. 
gavi.org/vaccineswork/kenya-completes-its-first-round-covid-19- 
vaccinations

 28 Pharmacy and Poisons Board. Online services portal: license 
status, 2019. Available: https://practice.pharmacyboardkenya.org/ 
LicenseStatus

 29 Statista. Cumulative number of confirmed coronavirus (COVID- 19) 
cases in Kenya by County, 2021. Available: https://www.statista. 
com/statistics/1136519/cumulative-coronavirus-cases-in-kenya-by- 
county/

 30 ElGeed H, Owusu Y, Abdulrhim S, et al. Evidence of community 
pharmacists' response preparedness during COVID- 19 public health 
crisis: a cross- sectional study. J Infect Dev Ctries 2021;15:40–50.

 31 Nguyen E, Owens CT, Daniels T. Pharmacists’ Willingness to Provide 
Coronavirus Disease (COVID- 19) Services and the Needs to Support 
COVID- 19 Testing, Management, and Prevention. J Community 
Health 2020;46:1–6.

 32 Jordan D, Guiu- Segura JM, Sousa- Pinto G, et al. How COVID- 19 
has impacted the role of pharmacists around the world. Farm Hosp 
2021;45:89–95.

 33 Liu S, Luo P, Tang M, et al. Providing pharmacy services during the 
coronavirus pandemic. Int J Clin Pharm 2020;42:299–304.

 34 Bukhari N, Rasheed H, Nayyer B, et al. Pharmacists at the frontline 
beating the COVID- 19 pandemic. J Pharm Policy Pract 2020;13:8.

 35 Godman B, Haque M, Islam S, et al. Rapid assessment of price 
instability and paucity of medicines and protection for COVID- 19 
across Asia: findings and public health implications for the future. 
Front Public Health 2020;8:585832.

 36 Bahlol M, Dewey RS. Pandemic preparedness of community 
pharmacies for COVID- 19. Res Social Adm Pharm 2021;17:1888- 
1896.

 37 Meghana A, Aparna Y, Chandra SM, et al. Emergency preparedness 
and response (EP&R) by pharmacy professionals in India: Lessons 
from the COVID- 19 pandemic and the way forward. Res Social Adm 
Pharm 2021;17:2018–22.

 38 Kasahun GG, Kahsay GM, Asayehegn AT, et al. Pharmacy 
preparedness and response for the prevention and control of 
coronavirus disease (COVID- 19) in Aksum, Ethiopia; a qualitative 
exploration. BMC Health Serv Res 2020;20:1–6.

 39 Hoti K, Jakupi A, Hetemi D, et al. Provision of community pharmacy 
services during COVID- 19 pandemic: a cross sectional study of 
community pharmacists' experiences with preventative measures 
and sources of information. Int J Clin Pharm 2020;42:1197–206.

 40 Zaidi STR, Hasan SS. Personal protective practices and pharmacy 
services delivery by community pharmacists during COVID- 19 
pandemic: results from a national survey. Res Social Adm Pharm 
2021;17:1832–7.

 41 Giua C, Paoletti G, Minerba L, et al. Community pharmacist’s 
professional adaptation amid Covid- 19 emergency: a national survey 
on Italian pharmacists. Int J Clin Pharm 2021;43:708–15.

 42 Goodlife Pharmacy. Get your vaccinations today, 2021. Available: 
https://www.goodlife.co.ke/get-your-vaccinations-today/

 43 Portal Pharmacy. Flu vaccine, 2021. Available: https:// 
portalpharmacy.ke/flu-vaccine

 44 Mukattash TL, Jarab AS, Abu- Farha RK, et al. Willingness and 
readiness to test for COVID- 19; a qualitative exploration of 
community pharmacists. Int J Clin Pract 2020;74:e13620.

 45 Pharmacy and Poisons Board, Kenya Ministry of Health. View medical 
devices, 2021. Available: https://products.pharmacyboardkenya.org/ 
ppb_admin/pages/system_reports_public.php

 46 Mugo PM, Micheni M, Shangala J, et al. Uptake and acceptability of 
oral HIV Self- Testing among community pharmacy clients in Kenya: a 
feasibility study. PLoS One 2017;12:e0170868.

 47 National AIDS and STI Control Programme (NASCOP). An operational 
manual for the delivery of HIV Self- Testing services in Kenya. Nairobi, 
Kenya: Ministry of Health Kenya, 2017.

 48 A Opanga Sylvia, Rizvi N, Wamaitha A, et al. Availability of 
medicines in community pharmacy to manage patients with 
COVID- 19 in Kenya; pilot study and implications. Scho Acad J Phar 
2021;10:36–42.

 49 Elsayed AA, Darwish SF, Zewail MB, et al. Antibiotic misuse and 
compliance with infection control measures during COVID‐19 
pandemic in community pharmacies in Egypt. Int J Clin Pract 
2021;75:e14081.

 50 Ung COL. Community pharmacist in public health emergencies: 
quick to action against the coronavirus 2019- nCoV outbreak. Res 
Social Adm Pharm 2020;16:583–6.

 51 Kwan A, Daniels B, Bergkvist S, et al. Use of standardised patients 
for healthcare quality research in low- and middle- income countries. 
BMJ Glob Health 2019;4:e001669.

 52 Daniels B, Dolinger A, Bedoya G, et al. Use of standardised patients 
to assess quality of healthcare in Nairobi, Kenya: a pilot, cross- 
sectional study with international comparisons. BMJ Glob Health 
2017;2:e000333.

 53 English M, Ayieko P, Nyamai R, et al. What do we think we are 
doing? how might a clinical information network be promoting 
implementation of recommended paediatric care practices in Kenyan 
hospitals? Health Res Policy Syst 2017;15:1–12.

 54 Gachau S, Ayieko P, Gathara D, et al. Does audit and feedback 
improve the adoption of recommended practices? Evidence from a 
longitudinal observational study of an emerging clinical network in 
Kenya. BMJ Glob Health 2017;2:e000468.

 55 Tuti T, Bitok M, Malla L, et al. Improving documentation of clinical 
care within a clinical information network: an essential initial step in 
efforts to understand and improve care in Kenyan hospitals. BMJ 
Glob Health 2016;1:e000028.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-058688 on 28 June 2022. D

ow
nloaded from

 

http://dx.doi.org/10.3390/v12040372
http://dx.doi.org/10.1136/bmj.m2980
https://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/Coronavirus/docs/ASHP-COVID-19-Evidence-Table.ashx?la=en&hash=FD5D4C4AEDAC4B725B85D3375A88216E526C39EC
https://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/Coronavirus/docs/ASHP-COVID-19-Evidence-Table.ashx?la=en&hash=FD5D4C4AEDAC4B725B85D3375A88216E526C39EC
https://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/Coronavirus/docs/ASHP-COVID-19-Evidence-Table.ashx?la=en&hash=FD5D4C4AEDAC4B725B85D3375A88216E526C39EC
https://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/Coronavirus/docs/ASHP-COVID-19-Evidence-Table.ashx?la=en&hash=FD5D4C4AEDAC4B725B85D3375A88216E526C39EC
https://www.covid19treatmentguidelines.nih.gov/overview/prevention-of-sars-cov-2/
https://www.covid19treatmentguidelines.nih.gov/overview/prevention-of-sars-cov-2/
http://dx.doi.org/10.1016/j.sapharm.2020.05.027
http://dx.doi.org/10.1016/j.sapharm.2020.05.027
http://dx.doi.org/10.1186/1475-2875-6-57
http://dx.doi.org/10.1016/j.ijid.2010.05.016
http://dx.doi.org/10.1016/j.ijid.2010.05.016
http://dx.doi.org/10.7189/jogh.10.0203106
http://dx.doi.org/10.1097/00007435-200107000-00002
http://dx.doi.org/10.1111/j.1365-3156.2011.02821.x
https://www.fip.org/publications?publicationCategory=97&publicationYear=2020&publicationKeyword=
https://www.fip.org/publications?publicationCategory=97&publicationYear=2020&publicationKeyword=
http://dx.doi.org/10.1016/j.sapharm.2020.04.002
https://www.ensafrica.com/news/detail/2373/kenya-announces-protocols-for-the-containment
https://www.ensafrica.com/news/detail/2373/kenya-announces-protocols-for-the-containment
https://www.worldometers.info/coronavirus/country/kenya/
https://www.worldometers.info/coronavirus/country/kenya/
http://dx.doi.org/10.12688/aasopenres.13156.1
https://www.gavi.org/vaccineswork/kenya-completes-its-first-round-covid-19-vaccinations
https://www.gavi.org/vaccineswork/kenya-completes-its-first-round-covid-19-vaccinations
https://www.gavi.org/vaccineswork/kenya-completes-its-first-round-covid-19-vaccinations
https://practice.pharmacyboardkenya.org/LicenseStatus
https://practice.pharmacyboardkenya.org/LicenseStatus
https://www.statista.com/statistics/1136519/cumulative-coronavirus-cases-in-kenya-by-county/
https://www.statista.com/statistics/1136519/cumulative-coronavirus-cases-in-kenya-by-county/
https://www.statista.com/statistics/1136519/cumulative-coronavirus-cases-in-kenya-by-county/
http://dx.doi.org/10.3855/jidc.13847
http://dx.doi.org/10.1007/s10900-020-00946-1
http://dx.doi.org/10.1007/s10900-020-00946-1
http://dx.doi.org/10.7399/fh.11652
http://dx.doi.org/10.1007/s11096-020-01017-0
http://dx.doi.org/10.1186/s40545-020-00210-w
http://dx.doi.org/10.3389/fpubh.2020.585832
http://dx.doi.org/10.1016/j.sapharm.2020.05.009
http://dx.doi.org/10.1016/j.sapharm.2020.04.028
http://dx.doi.org/10.1016/j.sapharm.2020.04.028
http://dx.doi.org/10.1186/s12913-020-05763-9
http://dx.doi.org/10.1007/s11096-020-01078-1
http://dx.doi.org/10.1016/j.sapharm.2020.07.006
http://dx.doi.org/10.1007/s11096-020-01228-5
https://www.goodlife.co.ke/get-your-vaccinations-today/
https://portalpharmacy.ke/flu-vaccine
https://portalpharmacy.ke/flu-vaccine
http://dx.doi.org/10.1111/ijcp.13620
https://products.pharmacyboardkenya.org/ppb_admin/pages/system_reports_public.php
https://products.pharmacyboardkenya.org/ppb_admin/pages/system_reports_public.php
http://dx.doi.org/10.1371/journal.pone.0170868
http://dx.doi.org/10.36347/sajp.2021.v10i03.001
http://dx.doi.org/10.1016/j.sapharm.2020.02.003
http://dx.doi.org/10.1016/j.sapharm.2020.02.003
http://dx.doi.org/10.1136/bmjgh-2019-001669
http://dx.doi.org/10.1136/bmjgh-2017-000333
http://dx.doi.org/10.1186/s12961-017-0172-1
http://dx.doi.org/10.1136/bmjgh-2017-000468
http://dx.doi.org/10.1136/bmjgh-2016-000028
http://dx.doi.org/10.1136/bmjgh-2016-000028
http://bmjopen.bmj.com/

	Experiences of and response to the COVID-19 pandemic at private retail pharmacies in Kenya: a mixed-methods study
	Abstract
	Introduction
	Methods
	Study design
	Study settings and populations
	Data collection
	Data management and analysis
	Patient and public involvement

	Results
	Response rate and characteristics of participants
	Impact of the pandemic on service providers and pharmacy operations
	Adjustments to pharmacy operations
	COVID-19-related products and services provided by pharmacies
	Demand for COVID-19 testing and provider views towards pharmacy-based testing
	Handling of SCs seeking COVID-19-related services
	Infection prevention during service provision
	Information sources and training
	External support and linkages
	Confidence, motivation and coping mechanisms
	Provider suggestions and recommendations

	Discussion
	References


