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Abstract 

INVESTIGATING POTENTIAL STRATEGIES TO IMPROVE ACCESS TO ANTENATAL 

CARE IN WESTERN KENYA 

Nina Nganga 

Chair of the Supervisory Committee: 

Melissa Mugambi 

Department of Global Health 

The World Health Organization (WHO) recommends that pregnant women should initiate the first 

antenatal care (ANC) visit in the first trimester of pregnancy because early ANC access is central 

to identifying pregnancy complications and managing pre-existing conditions. However, in 

western Kenya, less than 20% of pregnant women are estimated to present for ANC in the first 

trimester. Barriers to early initiation of ANC such as uncertainty of pregnancy status during the 

first trimester and limited access to health facilities can potentially be addressed by improving 

access to pregnancy testing among pregnant women and task shifting services to community-level 

cadres of care such as community pharmacies. However, little is known about how often women 

use pregnancy self-tests or the characteristics of these women. Additionally, little is known about 

the extent to which community pharmacies provide services for pregnant women or the potential 

capacity of community pharmacies to provide such services. Therefore, in Aim 1 of the following 

study we conducted a cross-sectional survey among pregnant women enrolling in the PrEP 

Implementation for Mothers in Antenatal Care (PrIMA) study to determine the prevalence and 



 

factors associated with pregnancy self-testing among women in western Kenya. In Aim 2, we 

conducted a scoping review to determine the scope, type, and nature of services that are delivered 

through community pharmacies for pregnant women and to identify research gaps and 

opportunities for developing the evidence base. Overall in our study population, the prevalence of 

pregnancy self-testing was 22% and higher among women who were employed, currently in 

school, had previous pregnancy complications, received services from urban health facilities, and 

had partners who had at least attended secondary school. The most reported reasons for non-use 

of pregnancy self-tests included not thinking it was necessary, lack of knowledge, and lack of 

money to pay for the test. In the scoping review, we found a limited body of research on the role 

of community pharmacists in providing care to pregnant women. Among selected articles (n = 7), 

pharmacists were primarily involved in prevention (e.g. anemia and malaria), treatment, health 

education activities, and referral activities. Future research should focus on understanding the 

knowledge and attitudes of women toward pregnancy self-testing and pharmacy-based delivery of 

ANC services as well as the motivations and attitudes of community pharmacists toward providing 

services for pregnant women.  
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Chapter 1: Background and Significance 
 

 
With a maternal mortality ratio (MMR) of 342 maternal deaths per 100,000 live births and a 

neonatal mortality ratio (NMR) of 19 deaths per 1,000 live births as of 2015,(1) Kenya is unlikely 

to meet the Sustainable Development Goal (SDG) target of reducing MMR to 70 maternal deaths 

per 100,000 live births and NMR to 12 deaths per 1000 live births by 2030.(2) The top three leading 

causes of maternal death are: hemorrhage (27.1%), hypertensive disorders (14%), and sepsis 

(11%).(3) In order to allow timely access to preventive interventions and improve maternal and 

child health outcomes, the World Health Organization (WHO) recommends that women should 

initiate their first antenatal care (ANC) visit in the first trimester and have a total of at least eight 

ANC visits during pregnancy.(4) Early ANC access is central to identifying pregnancy 

complications and managing pre-existing conditions.(4,5) ANC access has been shown to promote 

formal engagement with the health care system and increase utilization of skilled birth attendants 

and postnatal services, which are key maternal health indicators.(6–9) Some of the basic services 

provided during ANC include iron and folic acid supplementation, screening and management for 

sexually transmitted infections (STIs), malaria prevention, tetanus vaccination, and health 

education.(9–15) 

However, in western Kenya, less than 20% of women are estimated to initially present for ANC 

during their first trimester and just over half of women attend at least four ANC visits.(16) Patient, 

provider and health system level barriers to early ANC have been well-documented including high 

transportation costs, poor perceived quality of care, lengthy clinic wait times, maternal and 

paternal education, marital status, long travel distances and financial constraints, place of 

residence, and parity.(9,17–20) The reasons why women delay ANC presentation can be 
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understood using the capability, opportunity, and motivation of behavior (COM-B) model (Figure 

1).(21) The model posits that health seeking behavior is influenced by the interaction of: a) 

capability, which relates to skills or knowledge b) opportunity, which relates to social (emotional, 

informational and instrumental support) or physical environment and c) motivation, which can 

either be automatic (emotions) or reflective (beliefs, attitudes, intentions).(21–24) In this study we 

primarily focus on capability (uncertainty about pregnancy status) and opportunity (lack of access 

to health facilities). 

 

 

 

 

 

 

 

 

 

 

Late pregnancy recognition has been cited as a reason for delayed ANC initiation.(17,25) A 

qualitative study in Ghana, Kenya, and Malawi found that primigravidae women were uncertain 

of their pregnancy status during the first trimester.(17) Pell et al found that although pregnancy 

self-tests were available at large health centers, they were not affordable. Another study from South 

MOTIVATION 
-Fear of knowing HIV 
status 
-Stigma of pregnancy 
among young unmarried 
women 
-Belief that ANC is not of 
value  

OPPORTUNITY 
-High transport costs; 
travel distance 
-Limited access to 
health facilities 
-Financial constraints 

CAPABILITY 
-Uncertainty about 
pregnancy status 
-Lack of knowledge about 
the importance of ANC 

BEHAVIOR 
 
ANC attendance in the first 
trimester of pregnancy 

Figure 1: Applying the COM-B Model to Early ANC Initiation 
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Africa found that women with irregular monthly cycles tended to wait up to five months before 

they were certain of their pregnancy.(25) There is increasing evidence that pregnancy self-testing 

is associated with early ANC attendance. A cross-sectional study showed that access to urine 

pregnancy tests was associated with earlier access to ANC services.(26) Similarly, another South 

Africa study found that offering free onsite pregnancy testing shifted presentation of ANC to an 

earlier gestational age.(27) 

Limited access to health facilities, long distance to health facilities, and high transportation costs 

have been well-documented as barriers to ANC access.(17,18,28,29) Women delay their first ANC 

visit until the second or third trimester in order to limit the number of visits to health 

facilities.(17,28) Task shifting services to other community-level cadres of care such as 

community pharmacies is a potential strategy to address poor access to health care facilities, 

particularly in rural areas where there is a sparse distribution of primary health care services.(30) 

The role of community pharmacies in public health is evolving and goes beyond dispensing 

medication.(31) Community pharmacies are highly accessible and are viewed as first points of 

healthcare access for both minor and major illnesses.(32,33) Community pharmacists could be 

leveraged to encourage women to confirm their pregnancy and utilize skilled birth attendance. 

Additionally, they could be used to potentially deliver ANC services such as pregnancy 

confirmation, tetanus vaccination, abdominal palpation, screening and management of HIV/AIDS 

and syphilis, TB treatment and management, malaria and anemia prevention, and counselling of 

pregnant women. Community pharmacies have been shown to be well-positioned to deliver sexual 

and reproductive health services.(33–35) For example in Kenya, pharmacies are one of the major 

sources of modern contraceptives in the private sector.(16) Therefore, there is a unique opportunity 

to engage community pharmacies in promoting access to ANC services.  
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Understanding the characteristics of women who use pregnancy self-tests and identifying the 

potential role of integrating pharmacies to deliver maternal health interventions is crucial to the 

design of programs that can facilitate early access to ANC and to much-needed preventive 

interventions in pregnancy. In this study, our objectives were to: 

1. Determine the prevalence of pregnancy self-testing and associated factors among pregnant 

women attending maternal and child health (MCH) clinics in Western Kenya. 

2. Determine the scope, type, and nature of services that are delivered through community 

pharmacies for pregnant women in order to identify research gaps and opportunities for 

developing the evidence base. 
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Chapter 2: Prevalence and correlates of pregnancy self-testing among pregnant women 
attending antenatal care in Western Kenya 
 
 
Introduction  

In sub-Saharan Africa little is known about how often women use pregnancy self-tests or 

characteristics of these women despite increasing evidence that pregnancy self-testing is associated 

with early antenatal care (ANC) attendance.(26,27) Understanding the characteristics of women 

who use pregnancy self-tests is crucial to the design of programs that can facilitate early access to 

ANC and to much-needed preventive interventions in pregnancy. In this study, our primary 

objective was to determine the prevalence of pregnancy self-testing and associated factors among 

pregnant women attending maternal and child health (MCH) clinics in Western Kenya. In a 

secondary objective, we evaluated the factors associated with early ANC initiation among pregnant 

women.  

Methods 

Study design 

From November 2018 to July 2019, we conducted a cross-sectional survey among pregnant 

women enrolling in the PrEP Implementation for Mothers in Antenatal Care (PrIMA) study. 

PrIMA is a cluster randomized trial (NCT03070600) that aims to compare the best approaches for 

delivering oral pre-exposure prophylaxis (PrEP) in pregnancy. The study protocol is described 

elsewhere.(36) Briefly, study participants were recruited from women presenting for ANC in 20 

public health facilities in Homabay and Siaya counties in western Kenya. Participants answered 

questions on socio-demographics, medical and pregnancy history, and partner characteristics.  
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Study variables 

We analyzed two dependent variables: pregnancy self-test use and early ANC. Pregnancy self-test 

users were defined as those who reported using a pregnancy self-test when asked “Once you 

suspected that you were pregnant, how did you confirm that you were pregnant?” Early ANC was 

defined as initiation of the first ANC visit during the first trimester of pregnancy. We analyzed 

independent variables that we hypothesized would be associated with pregnancy self-test use and 

early ANC including maternal age, education level, employment status, marital status, partners’ 

education level, parity, prior pregnancy complications, travel time to health facility, and location 

of health facility. We analyzed pregnancy self-test use as an independent variable when evaluating 

factors associated with early ANC.   

 

Statistical analysis 

We examined the prevalence and correlates of pregnancy self-test use and early ANC among 

pregnant women. We estimated the odds of pregnancy self-test use and early ANC using univariate 

and multivariable logistic regression models. In the multivariable analyses, we adjusted for all 

above-mentioned independent variables. Statistical analyses were performed using R software (R-

Studio Version 1.1.456) and STATA 15.1 (College Station, TX).  

 

Ethics 

The study was approved by the Kenyatta National Hospital and the University of Washington 

institutional review boards. All participants provided informed consent to participate in the study. 
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Results 

Socio-demographic and pregnancy-related characteristics 

Table 1 shows the characteristics of study participants. Overall, the study included 1085 pregnant 

women between the ages of 15-43 years, median age 24 (IQR 21-28). At the time of the survey, 

the majority of the respondents were married (87%), not employed (89%), 25 years or older (49%), 

not in school (91%) and had previously been pregnant 845 (78%). Approximately 65% of women 

confirmed their pregnancy in the first trimester. However, only 35% of the women presented for 

ANC early - in the first trimester. Fifty-eight percent of the women presented for ANC during the 

second trimester, and 8% during the third trimester. Twenty-two percent of women used a 

pregnancy self-test to confirm their pregnancy (Table 1). Of the 830 respondents who did not use 

a self-test: 85% confirmed their pregnancies at a public health facility, 9% at a private health 

facility, and 6% did not confirm their pregnancy. Users of pregnancy self-tests obtained their kits 

from a community pharmacy (77%), a public health facility (14%), a private health facility (7%), 

and stores (2%). The most reported reasons for non-use of pregnancy self-tests included: not 

thinking it was necessary (57%), lack of knowledge on self-tests (26%), and lack of money to pay 

for a self-test (11%).  

 

Prevalence and correlates of pregnancy self-testing 

Table 2 shows the univariate and multivariable logistic regression results for variables associated 

with pregnancy self-testing. In the univariate analysis, self-test use was associated with 

employment status (OR=3.25, 95% CI 2.24, 4.72), education status (OR= 2.42, 95% CI 1.55, 3.80), 

having had a previous pregnancy (OR= 0.54, 95% CI 0.39, 0.74), travel time to health facility 

(OR= 1.72, 95% C 1.26, 2.35), partner’s education level (some high school (OR= 2.41, 95% CI 
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1.55, 3.75) and some college (OR= 8.00, 95% CI 5.07, 12.58)), and location of health facility (OR= 

2.44, 95% CI 1.82, 3.26). After adjusting for the independent variables, self-test use was more 

likely among women who were employed (aOR=2.43, 95% CI 1.53, 3.85), currently in school 

(aOR= 2.14, 95% CI 1.19, 3.85), had previous pregnancy complications (aOR=1.34, 95% CI 1.24, 

2.53), and received services from urban health facilities (aOR=1.77, 95% CI 1.24, 2.53). Compared 

to women whose partners had a primary school education or less, self-test use was 2 times more 

likely among women whose partners had some high school education (aOR= 2.10, 95% CI 1.32, 

3.34) and 6 times more likely among women whose partners had attended college (aOR=5.93, 

95% CI 3.60, 9.76). Pregnancy self-testing was not associated with age, marital status, having had 

a prior pregnancy, and travel time to health facility.  

 

Prevalence and correlates of early antenatal care attendance 

Table 3 shows univariate and multivariable logistic regression results for variables associated with 

early ANC attendance. In the univariate analysis, early ANC was associated with pregnancy self-

testing (OR= 1.50, 95% CI 1.12, 2.00), having had a previous pregnancy (OR= 0.65, 95% CI 0.49, 

0.87), being between 20-24 (OR=1.55, 95% CI 1.01, 2.39), receiving services from an urban health 

facility (OR= 1.66, 95% CI 1.28, 2.15), having had previous pregnancy complications ( OR= 1.97, 

95% CI 1.17, 3.32), and having a partner who had attended college (OR=2.04, 95% CI 1.43, 2.92). 

After adjusting for the independent variables, women who initiated ANC early were more likely 

to have had prior pregnancy complications (aOR=2.18, 95% CI 1.22, 3.90), be pregnant for the 

first time (aOR=0.58 95 % CI 0.38, 0.87), have a partner who attended college (aOR=1.58, 95% 

CI 1.03, 2.40), and received services from an urban health facility (aOR=1.51, 95% CI 1.11, 2.05). 
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Early ANC initiation was not associated with pregnancy self-test use, age, marital status, 

employment, education status, and travel time to health facility.  

Discussion  
 

In this study, we investigated the prevalence and correlates of pregnancy self-testing among 

pregnant women attending maternal and child health clinics in western Kenya. To our knowledge, 

this is the first study that has examined the factors associated with pregnancy self-testing among 

pregnant women. Overall, the prevalence of pregnancy self-testing in the study population was 

low with 22% of women reporting having used a pregnancy self-test to confirm their pregnancy. 

These findings are similar to a South African study in 2006 that reported use of pregnancy self-

tests among 27% of ANC clients.(26) It is interesting to note that the majority of women who did 

not use a pregnancy self-test either did not think it was necessary or did not know that they could 

use one suggesting the need for further studies to understand women’s knowledge and attitudes 

toward pregnancy self-testing. In the study population, maternal employment and education status, 

prior pregnancy complications, location of health facility, and partner’s education level were the 

strongest correlates of pregnancy self-testing. These findings might reflect one’s awareness or 

perception of the need for pregnancy self-testing, or one’s availability of financial resources 

toward pregnancy self-tests. Employed women may have greater autonomy in their finances 

compared to women who are not employed.(37) Education may be directly related to awareness 

of pregnancy self-tests which can be attributed to formal education.(38) Partner’s education is an 

important determinant of women’s health seeking behavior. One study found that a partner’s 

schooling has strong effects on their spouses’ health care utilization especially when partners have 

at least a secondary school education.(37) Women residing in rural areas are less likely to use 

pregnancy self-tests due to the sparse distribution of health services.(30) Poor education levels in 
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rural areas may impact awareness of pregnancy tests. For women with previous pregnancy 

complications, confirming a pregnancy early becomes increasingly important due to the stigma 

surrounding infertility.(39) 

In this study population, we found that 35% of women reported attending their first ANC visit in 

the first trimester of pregnancy. While still low compared to previous findings from Western 

Kenya (66%),(40) this percentage is much higher than findings reported for sub-Saharan Africa 

(24.9%) in a recent systematic review (2) and 20% national average in the Kenya Demographic 

and Health Survey (KDHS).(16) We found that women who initiated ANC in the first trimester 

were more likely to have been previously pregnant, have had previous pregnancy complications, 

have a partner who attended college, and received services from an urban health facility. Our 

findings are consistent with other studies which have shown that multigravida women are less 

likely to present early for ANC than primigravida women.(39) One study from Zimbabwe found 

that women who had at least one previous pregnancy were more likely to delay ANC.(41) As the 

number of children increases, the utility of ANC decreases.(40) Women with prior pregnancy 

complications are more likely to present early for ANC. This finding is consistent with findings 

from other studies and can be attributed to the fact that women who have not experienced adverse 

pregnancy complications do not perceive the necessity of ANC services.(25,39,42–44) There are 

several mechanisms through which partner’s education may affect ANC utilization. Having more 

education may encourage adoption of positive health seeking behaviors, including the appropriate 

and timely use of ANC services.(45) Education also influences one’s occupational trajectories and 

earning potential.(46) Women residing in rural locations are more likely to delay initiation of ANC 

compared with urban dwellers. This finding is consistent with other studies in sub-Saharan 

Africa.(38,41,47–49) This may be due to better access and availability of health care services in 
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urban areas. However, we did not find any association between maternal education and early ANC 

attendance. This could be explained by the fact that maternal education was categorized as a binary 

variable and women were assigned to either being currently in school or not currently in school. 

We did not have access to the women’s education levels. 

To our knowledge this is one of the few studies to evaluate whether pregnancy testing is associated 

with early ANC attendance. Several studies have found that women who recognized their 

pregnancy using a urine test were less likely to delay ANC compared to women who used other 

means such as missed periods.(50,51) A prior study in South Africa reported an association 

between pregnancy self-testing and timing of ANC initiation. The study treated timing of ANC 

initiation as a continuous variable and found that obtaining a urine pregnancy test from a private 

pharmacy was associated with a 3.6 week decrease in the gestational age at presentation for 

ANC.(26) In this study, we treated early ANC initiation – ANC attendance during the first 12 

weeks of pregnancy – as a categorical variable. In the univariate analysis, we found that women 

who reported having used a pregnancy self-test were more likely to attend antenatal care in the 

first 12 weeks of pregnancy. However, after adjusting for partner’s education level, location of the 

health facility, parity, and previous pregnancy complications, this association was no longer 

significant. These findings suggest that the aforementioned variables may be important modifiers 

of the association between pregnancy self-testing and ANC initiation and need to be investigated 

further. Additionally, the study sample size may not have been sufficient to observe a statistically 

significant association. We also acknowledge that the use of a categorical variable may have 

precluded us from assessing the extent to which pregnancy testing reduced gestational age at 

presentation. Additionally, the characteristics of the pregnant women in our study could have been 
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different from the women in the South Africa study. And such the women in our study could have 

different antenatal care seeking behaviors.  

Our study has some limitations. Although we were able to recruit over 1000 study participants 

from 20 clinics in western Kenya, the majority of the participants came from rural areas therefore 

some aspects of our findings may not generalize to other settings. Secondly, participants self-

reported when they confirmed their pregnancy and when they presented for antenatal care, this 

could lead to differential misclassification due to recall bias. Finally, given that we conducted 

secondary analysis from an existing RCT, we were unable to assess additional variables such as 

knowledge and attitudes towards pregnancy self-testing and ANC that may be associated with 

pregnancy testing and early ANC.  

In conclusion, our study found a low overall use of pregnancy self-tests. While pregnancy self-

test use was associated with earlier antenatal care attendance in univariate analysis, we found no 

significant evidence of an association between pregnancy self-test use and timing of presentation 

for early ANC. The majority of women either did not see the utility of pregnancy self-testing or 

did not know about pregnancy self-tests. Promoting awareness of pregnancy self-tests may be a 

useful driver of earlier ANC attendance and warrants further research. 
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Table 1: Characteristics of pregnant women who confirmed their pregnancy with or without 
conducting a pregnancy self-test (n=1074) 
 
Characteristics 

 
Conducted a 

pregnancy self-test 
(n=244) a 

Did not conduct a 
pregnancy self-

test(n=830) a 

 

 N (%) N (%) p-value 

Age     0.982 
      15-19 29 (12) 98 (12) 
      20-24 93 (40) 309 (39) 
							≥25 113 (48) 387 (49) 
Currently in school     <0.001 
      Yes  36 (15) 55 (7) 
      No 206 (85) 763 (93) 
Previously pregnant     <0.001 
     Yes 168 (69) 667 (80) 
      No 76 (31) 162 (20) 
Marital status     0.572 

Currently marriedb 208 (86) 719 (88) 
Not marriedc 33 (14) 101 (12) 

Currently employed     <0.001 
      Yes 61 (25) 77 (9) 
       No 181 (75) 742 (91) 
Travel time to the health 
facility (minutes) 

    0.001 

≤30  172 (71) 482 (59) 
>30 70 (29) 338 (41) 

Partner’s education 
attainment 

    <0.001 

Primary school and 
belowd 

31 (14) 291 (40) 

      Some high schoole 83 (38) 323 (44) 
Some collegef 103 (47) 121 (16) 

Health facility location     <0.001 
Urban 120 (49) 236 (28) 
Rural 124 (51) 594 (72) 

Previous pregnancy 
complicationsf 

    0.610 

       Yes 15 (6) 44 (5) 
       No 229 (94) 786 (95) 
Timing of pregnancy     <0.001 



 14 

confirmation 

       1st trimester 201 (82) 496 (60) 
       2nd trimester 40 (16) 302 (36) 
       3rd trimester 3 (1) 32 (4) 
aThe number of respondents for each variable may vary due to missing responses 
bIncludes respondents who are married and come we stay 
cIncludes respondents who are single, divorced, widowed, have a steady boyfriend 
dIncludes respondents with no formal education and those who either completed or did not complete 
primary school 
eIncludes respondents who at least attended high school 
fIncludes respondents who at least attended college 
gIncludes late pregnancy bleeding, miscarriage, fetal miscarriage, and high blood pressure 

 
  



 15 

Table 2: Logistic regression model for variables associated with pregnancy self-testing (N=909) 
 OR (95% CI) 
Predictor Variables Crude  Adjusted  
Marital status (reference group: unmarried)   
          Married 0.89 (0.58, 1.35) 1.54(0.77, 3.08) 
Previous pregnancy (reference group: no)   
          Yes 0.54 (0.39, 0.74) 0.79 (0.49, 1.27) 
Age (reference group: 15-19)    
          20-24 1.02 (0.63, 1.64) 0.77 (0.41, 1.43) 
          ≥25 0.99 (0.62, 1.57) 0.80 (0.41, 1.53) 
Employment status (reference group: no)   
         Yes 3.25 (2.24, 4.72) 2.43 (1.53, 3.85) 
Education status (reference group: no)   
          Yes 2.42 (1.55, 3.80) 2.14 (1.19, 3.85) 
Travel time to health facility(minutes) (reference group:  
>30) 

  

           ≤30 1.72 (1.26, 2.35) 1.15 (0.79, 1.67) 
Partners education attainment (reference group: some 
primary school) 

  

          Some high school 2.41 (1.55, 3.75) 2.10 (1.32, 3.34) 
          Some college 8.00 (5.07, 12.58) 5.93 (3.60, 9.76) 
Previous pregnancy complications (reference group: no)   
          Yes 1.17 (0.64, 2.14) 1.34 (1.24, 2.53) 
Location of health facility (reference group: rural health 
facilities) 

  

          Urban health facilities 2.44 (1.82, 3.26) 1.77 (1.24, 2.53) 
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Table 3: Logistic regression model for variables associated with early antenatal care attendance 
(N=909) 
 OR (95% CI) 
Predictor Variables Crude  Adjusted  
Pregnancy self-testing   
          Non-pregnancy self-test use 1.50 (1.12, 2.00) 1.09 (0.76, 1.55) 
Marital status (reference group: unmarried)   
          Married 1.29 (0.87, 1.90) 1.23 (0.68, 2.24) 
Previous pregnancy (reference group: no)   
          Yes 0.65 (0.49, 0.88) 0.58 (0.38, 0.87) 
Age (reference group: 15-19)    
          20-24 1.55 (1.01, 2.39) 1.30 (0.76, 2.21) 
          ≥25 1.17 (0.76, 1.79) 1.20 (0.69, 2.09) 
Employment status (reference group: no)   
         Yes 1.33 (0.93, 1.92) 1.19 (0.77, 1.83) 
Education status (reference group: no)   
          Yes 0.98 (0.62, 1.54) 0.96 (0.55, 1.67) 
Travel time to health facility(minutes) (reference 
group:  >30) 

  

           ≤30 1.24 (0.95, 1.61) 1.00 (0.74, 1.35) 
Partners education attainment (reference group: 
some primary school) 

  

          Some high school 1.32 (0.97, 1.81) 1.19 (0.84, 1.67) 
          Some college 2.04 (1.43, 2.92) 1.58 (1.03, 2.40) 
Previous pregnancy complications (reference 
group: no) 

  

          Yes 1.97 (1.17, 3.32) 2.18 (1.22, 3.90) 
Location of health facility (reference group: Rural 
health facilities) 

  

          Urban health facilities 1.66 (1.28, 2.15) 1.51 (1.11, 2.05) 
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Chapter 3: The potential role for community pharmacies in providing care for pregnant 
women 

 
 

Introduction 

As part of ongoing research efforts, Mugambi and colleagues are exploring the feasibility of 

leveraging community pharmacies in promoting earlier access to antenatal care among pregnant 

women either by facilitating improved referral to health facilities or providing select ANC services 

in community pharmacy settings.(52) Community pharmacies have the potential to increase 

healthcare accessibility and improve maternal health outcomes. Community pharmacies have been 

shown to be well-positioned to deliver sexual and reproductive health services.(34,53,54) For 

example, in Kenya pharmacies are one of the major sources of modern contraceptives in the private 

sector.(1) Community pharmacies might be well-positioned to provide antenatal care services 

because they are often thought to be the first point of contact for healthcare needs, particularly in 

rural areas where there is a sparse distribution of primary health care services.(30)  Additionally, 

several studies indicate a high prevalence of self-medication among pregnant women and the 

majority of pregnant women purchase medication from pharmacies.(55–57) In some cases women 

do not disclose their pregnancy status or the pharmacists do not routinely assess whether women 

are pregnant before dispensing medication.(55,58) This represents a missed opportunity to provide 

counselling on medication safety and other services that might benefit pregnant women 

In Kenya anecdotal evidence suggests that pharmacists are required to refer pregnant women for 

ANC services. However, not much is known about the extent to which community pharmacies in 

Kenya and in other similar settings provide services for pregnant women either formally or 

informally. Additionally, not much is known about the potential capacity of community 

pharmacies to provide such services.  
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We propose to conduct a scoping review to determine the scope, type, and nature of services that 

are delivered through community pharmacies for pregnant women and to identify research gaps 

and opportunities for developing the evidence base. Specifically, we plan to identify studies that 

have evaluated pharmacy-based services for pregnant women and describe the evidence base on 

the feasibility of involving pharmacies in ANC service delivery. A scoping review is a useful 

approach in this context because not much is known about the extent of research in this area – that 

is – the role that formal and informal community pharmacies play in delivering ANC services. A 

scoping review would therefore provide an opportunity to quickly review methodologically 

diverse studies, outline the type of evidence available, and based on the evidence gaps identified, 

develop a roadmap for future research.(59–61) 

To our knowledge, this is the first scoping review to evaluate the potential role of community 

pharmacies in delivery of ANC services. Prior scoping and systematic reviews have focused on 

pharmacy-based delivery of sexual and reproductive health services including screening and 

prevention of sexually transmitted infections (STIs) and provision of family planning(33,35), 

smoking cessation(62–64), weight management(65–67), adult immunizations(68,69), and chronic 

disease screening and management(70–73). However, no reviews have focused on delivery of 

services tailored to pregnant women. 

Methods 

We searched electronic databases (PubMed, EMBASE, Web of Science, ProQuest Dissertations 

and Theses Global) and the gray literature from select non-profit organizations (FHI 360, PATH, 

and Marie Stopes) for journal articles, conference papers, white papers, press releases, and policy 

briefs in English published between January 2000 and March 2020. We also reviewed the 

references cited within the articles resulting from the preliminary search. Search terms were 
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identified and revised iteratively in order to retrieve additional articles. We used several search 

terms to guide the scoping review process including ‘pregnancy and pharmacy’, ‘antenatal care 

and pharmacy’, and ‘prenatal care and pharmacy’ and then systematically scanned article titles, 

abstracts and full texts in order to identify the final set of articles. Selected articles were reviewed 

and a narrative synthesis conducted. Due to the limited body of research on the subject, the review 

included all existing relevant research regardless of study design and geographic location. 

Additional inclusion and exclusion criteria are listed in Table 4. 

Table 4: Summary of inclusion and exclusion criteria 

Criterion Description 

Types of pharmacies Primarily included articles focusing on community pharmacies including 
formal (i.e. accredited) and informal community pharmacies 
Excluded pharmacies housed within health facilities 

Types of studies Included all existing relevant research regardless of study design 
Type of evidence Included studies that focused on the evaluation of pharmacy-based 

approaches to deliver ANC services and of the types of the services 
Excluded studies evaluating the efficacy of treatments on various pregnancy-
related ailments 

Characteristics of women  Primarily included articles focusing on pregnant women  
Geographic location Low, middle- and high-income countries 

 

Results  

We retrieved 341 articles during the initial search. After eliminating duplicates, scanning titles and 

abstracts, and reviewing full-texts, seven articles met the inclusion and exclusion criteria and were 

included in the narrative synthesis. Altogether, we reviewed two articles from Tanzania and five 

separate articles from each of the following countries: Uganda, Kuwait, Thailand, Norway and 

Canada. The articles focused on a variety of topics related to the role of community pharmacies or 

pharmacists in providing care for pregnant women: integrating care for pregnant women at the 
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community level, malaria and anemia prevention, blood pressure monitoring, and self-care and 

self-medication.  

 

Integrating care for pregnant women at the community level 

One paper was identified that evaluated the opportunities and challenges of integrating primary 

health care strategies across different cadres of providers in order to improve timely access to 

maternal health services.(74) This was a qualitative study conducted in Kibaha district in Tanzania. 

The study participants included 40 community pharmacists, 85 community health workers 

(CHWs), and 17 health facility staff. In this study, pharmacists were involved in promoting 

utilization of skilled birth attendants, identifying danger signs during pregnancy, educating 

pregnant women in the community during village health days in remote and pastoral communities, 

counselling pregnant women on medication safety, treating and managing minor illnesses, serving 

as initial points of health care access when health facilities were not accessible, and referring 

clients to either health facilities or CHWs. Pharmacists reported that as result of their improved 

knowledge on case management, they were able to refer pregnant women promptly for appropriate 

healthcare services. Pharmacists and CHWs reported a perceived decrease in maternal mortality 

however the authors did not audit facility records to support this qualitative finding. While 

pharmacists reported better communication with CHWs, there was no established mechanism for 

discussing progress and challenges in identifying and referring pregnant women highlighting the 

importance of an adequate supervision plan. Due to the occasional stock-outs of referral forms and 

common acceptance of oral referrals in the community, tracking documentation of referrals was 

identified as a challenge of the intervention. As with any in-service training, turnover of trained 
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pharmacists was a likely possibility and health facility staff expressed concern over working with 

trained pharmacists only for them to move to other locations. 

 

Malaria and anemia prevention in pregnancy 

Mbonye et al evaluated the potential for community pharmacists to be accessed for malaria 

prevention efforts.(75) This was a mixed methods study conducted in Mukono District in Central 

Uganda. Study staff administered surveys to participants and conducted 60 key interviews that 

included community pharmacists. Community pharmacists were involved in intermittent 

preventive treatment (IPT) for malaria, which involves two doses of sulfadoxine-pyremethamine 

(SP) administered during the second and third trimester. In addition, they provided iron folate 

(IFA) supplementation, deworming, and nutrition counselling. The use of community pharmacists 

to deliver IPT improved access and compliance because pharmacies were physically accessible.  

In order to determine the feasibility of using community pharmacies to deliver ANC services, 

more research is needed to understand user preferences/motivations for seeking health care 

services from community pharmacies 

 

One study evaluated the potential for community pharmacists to be accessed for anemia prevention 

and management through iron folate (IFA) supplementation in Pemba, Tanzania.(76) The study 

compared current delivery system of IFA supplements through private (community pharmacies) 

and public-sector (pharmacies in health facilities) pharmacies. The study showed that since public 

clinics experienced frequent stock-outs of IFA supplements, community pharmacists could fill 

gaps in preventive care to compensate for deficiencies in the health system. In addition to selling 

IFA supplements, community pharmacists occasionally provided follow-up care and nutrition 
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advice to pregnant women. Qualitative interviews with community pharmacists and observations 

of pharmacy-client interactions showed that community pharmacists were well-positioned to 

provide the above-mentioned services because of their familiarity with the local communities. 

Compared to public sector pharmacies, community pharmacies had longer hours of operation and 

were typically open during the weekends and holidays. Women also reported shorter wait times 

and longer visits with community pharmacists, and subsequently ample time to discuss their needs. 

While community pharmacists were generally knowledgeable on maternal anemia, they often 

prescribed inadequate IFA dosage (2 weeks rather than 6 months).  

 

Blood pressure monitoring during pregnancy 

Tsao et al investigated a pharmacy surveillance program of hypertension and medication use in 

pregnancy and breastfeeding.(77) This was a mixed methods study that recruited 63 community 

pharmacists in British Columbia, Canada. Community pharmacists provided education on self-

monitoring and interpreting blood pressure as well medication safety to pregnant and breastfeeding 

women enrolled in the study. At baseline, community pharmacists identified women with 

untreated hypertension and pre-hypertension and referred these cases to the client’s physicians. 

However, the study did not report any changes on baseline blood pressure status. This study had 

several challenges. Of the 63 community pharmacists who were trained to deliver the intervention, 

21 enrolled at least one client and only one met the objective of enrolling at least 10 clients. 

Majority of the community pharmacists reported difficulty in recruiting multigravida and women 

with normal blood pressure levels as they did not see the value of participating in the feasibility 

study. Pharmacist participation in the intervention was voluntary and thus there was no 

remuneration or additional infrastructure support. As such the surveillance intervention relied 
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heavily on additional time and other resources for patient enrollment and follow-up activities, 

which impeded the success of the intervention as exhibited by the low participation rates. As such 

this study failed to demonstrate the feasibility of pharmacists taking on the role of drug safety 

surveillance for pregnant and breastfeeding women. The authors suggested that future studies 

should offer incentives for pharmacist in order to increase their buy-in and improve participation 

in study activities.  

 

Standardized consultations during early pregnancy 

Only one study was an RCT that investigated the feasibility of a pharmacy-based intervention to 

provide standardized consultations to pregnant women in early pregnancy.(78) This RCT involved 

six community pharmacies in South-Eastern Norway. Community pharmacists provided 15-

minute phone and in-person consultations to 35 women enrolled in the study. During the 

consultations, community pharmacists answered questions on management and treatment of 

common physiological symptoms of pregnancy, with the most common being nausea and 

vomiting. Community pharmacists also responded to concerns on general medication use during 

pregnancy. The study demonstrated that provision of pharmacy services for medication counseling 

of pregnant women may be feasible. However, consultations were only offered to 11 out of the 35 

participants in the study. Therefore, caution is required before generalizing these findings to other 

pharmacies. 

Self-care and self-medication in pregnancy 

One study from Kuwait surveyed community pharmacists in order to identify the services provided 

to pregnant and breastfeeding women.(79) This was a cross-sectional survey involving 192 fully 

licensed community pharmacists. The most common services provided by community pharmacists 
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were recommendations on vitamins and supplements, physician referrals, and general advice on 

lifestyle modifications e.g. diet and exercise. In this study, community pharmacists primarily 

addressed pregnancy-related ailments by either referring clients to other health providers or 

dispensing medication and rarely advised patients directly. Compared to male pharmacists, female 

pharmacists were more likely to dispense medications for vaginal itching/simple discharge 

compared to male pharmacists either due to having more direct (personal) or indirect (work) 

experience. More experienced pharmacists (defined as having practiced for at least 10 years) were 

more likely to dispense medication for conditions such as diarrhea, constipation, and 

nausea/vomiting compared with less experienced colleagues due to their wider knowledge base. 

While none of the dispensed medications were found to be harmful, the medications were 

occasionally unnecessary. Overall, the study showed that pharmacists lacked confidence in 

providing appropriate advice and could benefit from access to up-to-date and accurate guidelines 

on medication safety counselling in pregnant women. 

 

Standard consultations in early pregnancy 

One dissertation identified the knowledge and views of community pharmacists regarding self-

treatment activities in pregnancy and breastfeeding by surveying the services provided by 

community pharmacists in Thailand.(80) This was a mixed methods study involving 110 

community pharmacists. The author found that community pharmacists preferred to either 

dispense medication or provide client advice only. Pregnant and breastfeeding women often 

consulted community pharmacists in the treatment and management of the nausea/vomiting, 

indigestion, back pain, insomnia, scurvy, leg cramps, vaginal itching and simple discharge, 

varicose vein, swelling feet and legs, and the common cold. Similar to findings from Albassam 
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and Awad, most of the medications dispensed were shown to be safe for pregnant and 

breastfeeding women. Additionally, community pharmacists expressed a lack of confidence in 

providing counselling on medication safety due to a lack of accurate and up-to-date information 

regarding medication use for pregnant and breastfeeding women. This could be explained by the 

fact that most community pharmacists used textbooks as information sources of medications for 

pregnant and breastfeeding women. While textbooks were trusted information sources, it is 

challenging to keep that information up-to-date.  

 

Discussion 

In the scoping review, we identified 7 articles, covering a range of services provided by community 

pharmacies for pregnant women including preventive measures (intermittent preventive treatment 

for malaria and iron folate supplementation), treatment and management of common physiological 

symptoms, evaluation of medication risk, and health systems interventions to improve the 

utilization of ANC, which are in accordance with the WHO maternal, newborn, and child health 

interventions.(4,81)  

The scoping review identified several potential advantages of engaging community pharmacies in 

ANC service provision. Community pharmacies were found to be well-positioned to deliver 

services to the community because they were in close proximity to the community, had longer 

operating hours, provided trusted and accessible sources of information, and had strong pre-

existing relationships with the community.(32,35,82) In particular, one of the studies from Uganda 

noted that community pharmacies were a useful alternative to care due to frequent stockouts and 

long wait times at public health facilities.(76) One of the studies in Canada showed that by enabling 
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community pharmacies to provide standard consultations during early pregnancy, women were 

able to receive services before their first ANC visit at the health facility.(78)  

The scoping review identified several challenges to engaging community pharmacies in ANC 

service provision. Most of the studies found that community pharmacists lacked the appropriate 

knowledge to counsel women during pregnancy. For example, one study from Uganda found that 

community pharmacists dispensed inadequate IFA dosage to treat anemia.(76) Secondly, several 

studies reported that pharmacists lacked up-to-date and accurate guidelines on medication safety 

counselling for pregnant women.(79,80) For example, pharmacists from Thailand reported using 

information from out-of-date textbooks to provide counseling to pregnant women. In one case, 

pharmacists and the community health workers with whom they collaborated lacked an adequate 

supervision plan therefore hampering their communication and successful integration of care 

between community pharmacies and health facilities. Subsequently, there was no established 

mechanism for discussing progress and challenges in the identification and referral process for 

pregnant women.(74) 

This review had several limitations. Only one reviewer completely screened and reviewed titles, 

abstracts, and full-texts, and abstracted information. Additionally, due to time constraints we were 

unable to consult technical experts on the subject and incorporate multiple databases in our search 

strategy. Therefore, it is possible that other relevant papers could have been excluded. Due to the 

limited body of research on the subject, we did not find a substantial variety of quality articles on 

the role of community pharmacists in providing care to pregnant women. If an RCT is the gold 

standard for research, only one study met that criterion. More studies are needed to create a robust 

evidence base. Our aim was simply to describe pharmacy services targeted to pregnant women and 

identify research gaps and opportunities for developing the evidence base. Notwithstanding these 
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limitations, this review suggests that community pharmacies have unique qualities that make them 

convenient access points for ANC services. Community pharmacies have an active role in 

improving access to ANC services. 

Further research is needed to understand the characteristics and in particular the motivations of 

women who access community pharmacies. Additionally, more qualitative research is needed to 

understand the knowledge, attitudes, and perceptions of community pharmacists on providing 

services to pregnant women in order to facilitate the design of interventions that integrate 

community pharmacies in the delivery of maternal, newborn, and child health. A key question 

remains as to what extent the services identified in our scoping review are being implemented or 

considered for implementation.  It is also critical to understand the requirements for the investment 

and success of pharmacy-based interventions in more diverse settings beyond those examined in 

this scoping review.  

Pharmacists can promote maternal and child health through prevention, referral, treatment, and 

health education activities. Going forward, it will be important to understand how pregnant women 

engage with community pharmacies. Most of the studies included in this review were descriptive 

studies and surveys. There is need for more randomized control trials to evaluate the feasibility of 

pharmacy interventions in ANC service provision. Additionally, there is need for more studies that 

look into developing strategies to implement ANC interventions in pharmacy settings. 

In conclusion, this scoping review demonstrates that there is limited evidence on the role of 

pharmacies in delivering interventions for pregnant women in ANC. However, there is potential 

to improve access to ANC services by bridging the gap between community pharmacies and health 

facilities. Moving services closer to the community is a critical strategy to increasing access, 

particularly in rural areas where ANC services remain underutilized. Task shifting services to other 
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cadres at the community-level such as pharmacies has the potential to address some of the reasons 

for delay in ANC attendance such as limited access to health facilities, high transport costs, and 

time and financial constraints. Together the studies in this review demonstrate that community 

pharmacies could play a larger role in service delivery for pregnant women.  
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Appendix 
 
Operational definitions used in Aim 1  
Characteristics Operational definition 
Early antenatal care (ANC) 
access 

Early ANC access was defined as initiation of the first ANC visit during 
the first 12 weeks of pregnancy 

Maternal age Maternal age was categorized into either of three age categories: “15-
19 years”, “20-24 years”, “≥ 25 years)” 

Maternal education Maternal education was dichotomized into “currently in school” or 
“not currently in school” 

Maternal employment Maternal employment was dichotomized into “employed” or “not 
employed” 

Marital status Marital status was dichotomized into “currently married” (including 
married, come we stay) or “not currently married” (including single, 
divorced, widowed, and steady boyfriend).  

Partners’ education attainment Partners education status was categorized into three categories: 
“primary school and below” (respondents with no formal schooling, 
and respondents who at least attended primary school), “some high 
school” (respondents who at least attended high school), and “some 
college “(respondents who at least attended college). 

Parity Parity was dichotomized into “previously pregnant” or “not previously 
pregnant” 

Prior pregnancy complications Prior pregnancy complications was dichotomized into “had prior 
pregnancy complications” or “did not have prior pregnancy 
complications” 

Travel time to health facility Travel time was dichotomized into “>30minutes” or “≤ 30 minutes” to 
health facility  

Location of health facility Location was dichotomized into “urban” or “rural” health facilities  

 

 

 

 


