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Abstract
Introduction: Globally, maternal morbidity and mortality have increased during the COVID-19 pandemic. Given the high

burden of maternal and neonatal mortality in Kenya prior to COVID-19, front line health workers, including nurse-midwives,

must be competent to ensure continued quality maternal services. Knowledge and awareness of COVID-19 transmission

influence nurse-midwives risk perception and ability to implement prevention strategies.

Objective: We examined nurse-midwives’ knowledge, attitudes, and preparedness in managing pregnant and postpartum

women with COVID-19 in Kenya.

Methods: A cross-sectional online survey was conducted among 118 nurse-midwives between July 2020 and November

2020. A 31-item survey comprising 15 knowledge, 11 attitude, and five preparedness questions was administered using

SurveyMonkey. A link to the survey was distributed among nurse-midwives via email. Multiple logistic regression analysis

was used to assess associations between the variables. A p-value <.05 was considered statistically significant.

Results: Eighty-five participants were included in the final analysis (response rate 72%). Most participants were female (n=
69, 81.2%), 52.9% (n= 45) worked in labor wards, and 57.6% (n= 49) worked in rural hospitals. Overall, 71% (n= 57) of par-

ticipants had sufficient knowledge about managing COVID-19 in pregnant and postpartum women. However, only 63% were

willing to receive COVID-19 vaccination. Nurse-midwives working in urban areas were 3.7 times more likely to have positive

attitudes than those in rural areas (odds ratio 3.724, 95% confidence interval 1.042–13.31; p= .043).

Conclusion: Nurse-midwives’ responses to the Kenyan government’s COVID-19 guidelines for managing and caring for

pregnant women were inconsistent. Continued professional development for nurse-midwives is important to ensure they

stay abreast of evolving COVID-19 guidelines for maternal health. Our findings also suggest vaccine hesitancy may be a hurdle

for ongoing COVID-19 vaccination.
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Introduction
The COVID-19 pandemic caused widespread disruption of
reproductive, maternal, newborn, and child health
(RMNCH) services in low- and middle-income countries.
Adverse effects of the pandemic included maternal, perinatal,
and child morbidity and mortality from infection with
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SARS-CoV-2 (Lokken et al., 2021; World Health
Organization, 2021c; Zambrano et al., 2020). Although
many governments prioritized maternal health as an essential
core service, measures to reduce infection affected how
women and children accessed healthcare (Roberton et al.,
2020; Semaan et al., 2020). Given that Kenya had a high
burden of maternal and neonatal mortality before the out-
break of COVID-19, front line healthcare workers such as
nurse-midwives must be competent to ensure continued
quality maternal services (Gitobu et al., 2018).

COVID-19 can be transmitted by respiratory droplets
from symptomatic and asymptomatic individuals or
through direct contact with infected surfaces or aerosols in
poorly ventilated areas (World Health Organization, 2021a).
Following the first reported COVID-19 case on March 13,
2020, the Kenyan government imposed countrywide lock-
downs with multiple restrictions, including curfews and limi-
tations on congregating and hospitality services. However,
as of June 2021, COVID-19 infections and deaths continue
to rise in Kenya, and a third wave emerged with new variants
of concern (World Health Organization, 2021b).

Review of the Literature
Globally, maternal morbidity and mortality increased during the
COVID-19 pandemic (Ashish et al., 2020; Chmielewska et al.,
2021; Lokken et al., 2021). The ongoing pandemic means the
full scope of the impact of COVID-19 on access to RMNCH
has not yet been determined, but there are reports of reduced
antenatal attendance and reduced facility births, possibly
because of government lockdown curfews and fear of infection
(Goyal et al., 2021; Ombere, 2021; Pallangyo et al., 2020;
UNFPA, 2020). An analysis of the early impact of COVID-19
on the maternal infrastructure in Kenya showed increasing
trends in adolescent pregnancy rates, stillbirths, and maternal
mortality (Shikuku et al., 2021; Shumba et al., 2020). Kenya
has made substantial progress in reducing the maternal mortality
ratio per 100,000 live births (from 708 in 2000 to 342 in 2017),
but continued progress is at risk because of COVID-19.

Research suggests that pregnant womenmay be at increased
risk for severe illness associated with SARS-CoV-2 infection.
Immunological and physiological adaptive changes during
pregnancy mean pregnant women are vulnerable, and therefore
more predisposed to COVID-19 infection than the general pop-
ulation (Allotey et al., 2020; Luo & Yin, 2020). Furthermore,
emerging evidence shows that pregnant women are also at
high risk for hospitalization, mechanical ventilation, intensive
care unit admission, and mortality following SARS-CoV-2
infection (Ashish et al., 2020; Delahoy et al., 2020; Lokken
et al., 2021; Zambrano et al., 2020). Consequently, pregnant
women with suspected or confirmed COVID-19 infection
should be carefully monitored (World Health Organization,
2021a). Front line HCWs also need to be aware that pregnant
women with moderate to severe COVID-19 require hospitali-
zation and may require assisted ventilation for respiratory

failure and additional interventions to improve maternal and
fetal survival. This is particularly true for pregnant women
with various comorbidities that have COVID-19. Currently,
no antiviral agent has been approved for use in Kenya, and vac-
cination if being implemented among high-risk groups.
However, data on the safe use of COVID-19 vaccines in preg-
nancy are scarce (Rasmussen et al., 2021).

HCWs are in direct contact with patients with COVID-19;
therefore, they are at high risk for infection and transmission
of the virus to their families and communities. However, front
line HCWs continue to provide direct care for patients despite
an increased workload, inadequate resources, personal risk for
infection, risk for transmission to family members, and loss of
colleagues and patients (Mehta et al., 2021). Furthermore,
anxiety, depression, personal isolation, and financial stress
affected HCWs’ ability to cope during the pandemic
(Carmassi et al., 2020; Giusti et al., 2020; Onchonga et al.,
2021). Protecting HCWs’ physical and mental health is therefore
a priority for health institutions and policymakers. This means
infection prevention and control (IPC) training is central in
raising awareness and strengthening prevention strategies.

Knowledge and awareness of COVID-19 transmission
influence nurse-midwives’ perceptions of risk and their
ability to implement prevention strategies (Bhagavathula
et al., 2020). Several studies have explored HCWs’ knowl-
edge, attitudes, and practice during the COVID-19 pandemic
(Abdel Wahed et al., 2020; Alsoghair et al., 2021; Majid
et al., 2020). However, there is a paucity of studies that
explicitly examined HCWs’ knowledge and perceptions of
managing pregnant women in the context of COVID-19.
Therefore, this study aimed to (1) assess the level of knowl-
edge, (2) examine the attitudes, and (3) determine the pre-
paredness of nurses and midwives in managing pregnant
and postpartum women with COVID-19. Caring for pregnant
women during a pandemic is important as the adaptation
changes in pregnancy mean they are immunologically and
physiologically vulnerable. They may also experience addi-
tional anxiety and fear for themselves and their unborn baby.

Methods

Study Design, Setting, and Participants
This study used a descriptive cross-sectional design.
Participants were nurse-midwives working at a private uni-
versity hospital and those currently working in public and
private institutions around the country and enrolled part-time
in the Bachelor of Science in Nursing/Midwifery upgrade
programs at a university in Nairobi between July 1, 2020,
and November 24, 2020. Bachelor’s students were practicing
nurse-midwives from around Kenya with a diploma in
nursing or midwifery who attended university twice a
week. The target population was registered nurse-midwives
working in Kenyan maternity units; an estimated 118 nurse-
midwives work in these units.
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Ethical Considerations
This study was conducted in accordance with the 1964 Helsinki
Declaration. Ethical approval was granted by the AKU
Institutional Ethics Review Committee (ref #2020/IERC-70),
and a research permit was granted by the National
Commission for Science, Technology, and Innovation (ref
#NACOSTI/P/20/6778). Participation in this study was volun-
tary and anonymous and no personal information was obtained.
Electronic informed consent was obtained from all participants.

Sampling
This study included registered nurse-midwives that worked
with pregnant women and newborns in antenatal, labor and
delivery, postnatal, and newborn units. The inclusion criteria
included nurse-midwives working at a private university hos-
pital and those currently working in public and private insti-
tutions around the country and enrolled part-time in the
Bachelor of Science in Nursing/Midwifery upgrade programs
at a university in Nairobi. Census sampling was used because
the population was deemed to be small. Consistent with pre-
vious research, a response rate of 70% is considered appro-
priate and representative for an online epidemiological
survey (Morton et al., 2012).

Study Tool
Data were collected with a self-administered online question-
naire that was administered using SurveyMonkey. A link to
the survey was distributed via participants’ email addresses.
All questions were in English. The survey covered four

areas: (a) demographic and background information, includ-
ing age, gender, designation, education level, training,
employment status, job title and location, working experi-
ence, and marital status; (b) training undertaken on the man-
agement of pregnant women with COVID-19; (c) knowledge
about differences between COVID-19 and other respiratory
diseases, transmission routes, recommended personal protec-
tive equipment (PPE), and management of pregnant and post-
partum women in the context of the COVID-19 pandemic;
and (d) nurse-midwives’ attitudes toward care and manage-
ment of pregnant women and newborns with COVID-19.

At the time of the study, there were no validated survey
tools. We developed the questionnaire based on guidelines
from the World Health Organization (WHO) and the
Kenyan Ministry of Health. The researchers developed two
sets of questions that assessed knowledge, attitudes, and
practice related to COVID-19 management among pregnant
and postpartum women. The first set of questions was pre-
sented as factual (true/false) statements on COVID-19 man-
agement, and the second set requested that participants
indicated their agreement with specific statements on a five-
point Likert scale (1= “strongly disagree,” 2= “disagree,” 3
= “uncertain,” 4= “agree,” and 5= “strongly agree”). The
knowledge questions were weighted with scores of 1 for
correct answers and 0 for incorrect answers.

Statistical Analyses
Data were extracted from SurveyMonkey into Microsoft
Excel, cleaned, and then exported to SPSS version 23.0 for
coding and analysis. Descriptive statistics (mean, standard
deviation [SD], and range) were used to present numerical
data. Categorical data were summarized and presented as fre-
quencies and percentages. To assess participants’ knowledge
and attitudes, ratings of agree and strongly agree on the five-
point Likert scale were scored as 1 point and ratings of uncer-
tain, disagree, and strongly disagree were scored as 0. There
were 11 items covering attitudes and 10 items exploring
knowledge; therefore, an attitude score ≥6 was considered
the cutoff point to indicate a positive attitude, and a knowl-
edge score ≥5 was considered to indicate sufficient knowl-
edge. A multiple logistic regression model was used to
assess the associations between the dependent variables (atti-
tude and knowledge) and independent variables (sociodemo-
graphic characteristics: gender, age, years of practice as a
nurse-midwife, and place of work). Adjusted odds ratios
(OR), 95% confidence intervals (CI), and p-values were
used to determine the presence of significant associations
between the categorical dependent and independent vari-
ables. A p-value <.05 was considered statistically significant.

Results
In total, 85 nurse-midwives participated in this study, giving
a response rate of 72%. Most participants were female (n=

Table 1. Participants’ Demographic Characteristics.

Variables n %

Gender Female 69 81.2

Male 16 18.8

Age, years ≤30 10 13.2

31–40 47 61.8

>40 19 25.0

Designation KRCHN 68 80.0

BScN/M 17 20.0

Department Antenatal 15 17.6

Labor ward 45 52.9

Outpatient 14 16.5

Family planning clinic/Newborn unit/

Postnatal ward

11 12.9

Place of work Urban 36 42.4

Rural 49 57.6

Years of

practice

≤5 20 23.5

6–10 34 40.0

11–15 19 22.4

≥16 12 14.1

KRCHN = Kenya Registered Community Health Nurse; BScN/M = Bachelor

of Science in Nursing/Midwifery.
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69, 81.2%), 52.9% (n= 45) worked in labor wards, and
57.6% (n= 49) worked in rural hospitals. The average age
was 36.83 years (SD= 6.38 years; range 22–54 years).
Most participants (n= 68, 80.0%) were nurse-midwives reg-
istered as a Kenya Registered Community Health Nurse and
76.5% (n= 65) had more than five years of nursing/mid-
wifery practice (Table 1).

Nurse-Midwives’ Knowledge About the Management
of COVID-19
Table 2 shows participants’ level of knowledge about manag-
ing pregnant and postpartum women with COVID-19. Most
nurse-midwives (n= 57, 71.25%) were knowledgeable and
most (n= 56, 70%) strongly disagreed that mental health
and psychological status were not important in emergency
preparedness planning for COVID-19. Similarly, most par-
ticipants (n= 64, 80%) strongly agreed that frequent hand-
washing with soap and water or using alcohol-based
sanitizer was advised. In addition, 55 participants (68.75%)
indicated that pregnant women should be encouraged to
visit a facility if they were sick with fever, cough, or had dif-
ficulty breathing. However, relatively few participants (n=
22, 27.5%) reported that the effects of COVID-19 on preg-
nancy, birth, and puerperium were fully understood.

Table 3 shows the results of the bivariate analysis of
knowledge about COVID-19 management and participants’
sociodemographic characteristics. Males were 28.2% less
likely to have sufficient knowledge about the management
of COVID-19 than females (OR 0.718, 95% CI: 0.138–
3.741), although the difference was not statistically signifi-
cant (p= .694). Participants working in urban hospital set-
tings (n= 28) had higher knowledge about managing
COVID-19 than those working in rural areas (n= 35), with
a 22.2% likelihood of having greater knowledge (OR
0.718, 95% CI: 0.138–3.741). However, the difference in
the knowledge gap between those working in rural and
urban areas was not statistically significant (p= .784).
Moreover, nurse-midwives with 6–10 years of practice
reported the highest knowledge (n= 26), whereas individuals
with more than 21 years of practice recorded the lowest
knowledge (n= 3) despite their long duration of practice.
Participants with more than 20 years of practice were 7.2%
less likely to have sufficient knowledge about managing
COVID-19 than those with ≤5 years of practice (OR
0.928, 95% CI: 0.037–23.544; p= .964). In addition, more
nurse-midwives aged 31–40 years (n= 40) reported suffi-
cient knowledge about managing COVID-19 among preg-
nant and postpartum women than in other age groups.

The average score for knowledge about managing
COVID-19 among pregnant and postpartum women was
74.2% (SD= 14.8). Specifically, for precautions during
triage of antenatal clients, most participants reported the
need to wear a medical face mask (n= 72, 84.7%) and

sanitize frequently after each client (n= 74, 87.1%).
Moreover, most participants indicated that pregnancy
danger signs should be included as part of antenatal educa-
tion (n= 71, 83.5%), and that triage criteria should include
assessment for conditions that may exacerbate COVID-19
(n= 75, 88.2%). However, only 17 (20%) participants
reported that surgical contraceptives should be delayed
until COVID-19 was resolved, and 46 (54.1%) believed all
pregnant women should continue with monthly antenatal
clinic visits.

Knowledge of PPE required during labor for women with
suspected COVID-19 was evident in nurse-midwives in both
rural and urban hospital settings. For example, most partici-
pants reported gloves (n= 77, 90.6%), medical masks (n=
71, 83.5%), gowns (n= 78, 91.8%), and face shields (n=
74, 87.1%) should be worn. For postnatal care during the
COVID-19 pandemic, including for new mothers with
COVID-19, 20% (n= 17) of participants in both rural and
urban hospital settings reported that surgical contraceptives
should be delayed until COVID-19 was resolved, and 41
(48.2%) thought breastfeeding initiation should be delayed
until the mother had washed her hands and breasts with
soap and water (Table 4).

Attitudes Toward Management of COVID-19 in
Pregnant and Postpartum Women
Attitude is an essential component in nursing that enhances
the assessment and understanding of individuals’ perceptions
of issues and the process of care. Table 5 presents the analysis
of nurse-midwives’ attitudes toward the management of
COVID-19 during pregnancy and puerperium. Most nurse-
midwives indicated a high degree of agreement with
various attitude constructs regarding the management of
COVID-19 during pregnancy and the postpartum period. For
example, 46 (60.5%) participants thought COVID-19 could
be reduced by HCWs’ active participation in hospital infection
control, and 42 (55.3%) believed COVID-19-positive preg-
nant and postnatal women should be isolated from other
patients with COVID-19. Nevertheless, most participants
feared getting COVID-19 from exposure at work (n= 62,
81.6%), and 66 (86.9%) were worried about transmitting the
virus to family members from their exposure at work. In addi-
tion, only 34.2% of the participants reported that they were not
afraid to be the first HCW to come into contact with a pregnant
patient with COVID-19.

Although female participants (n= 39) reported more pos-
itive attitudes than males (n= 10), further analysis showed
that the odds of having a positive attitude toward managing
COVID-19 among male nurse-midwives were 30% higher
than that among female nurse-midwives (OR 1.295, 95%
CI: 0.317–5.282) (Table 6). However, the difference was
not statistically significant (p= .719). Moreover, signifi-
cantly more participants working in urban areas had positive
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attitudes toward managing COVID-19 than those working in
rural areas. The odds of having a positive attitude among par-
ticipants working in urban areas were 3.7 times higher than
individuals working in rural areas (OR 3.724, 95% CI:
1.042–13.31; p= .043). Similarly, participants with 11–15
years of practice were nine times more likely to have a pos-
itive attitude toward managing COVID-19 among pregnant
and postpartum women than individuals with ≤5 years of
practice (OR 9.049, 95% CI: 1.342–61.01; p= .024).
Overall, only years of practice and place of work were signif-
icantly associated with nurse-midwives’ positive attitudes
toward managing COVID-19 among pregnant and postpar-
tum women.

Preparedness for Managing Pregnant and Postpartum
Women with COVID-19 Among Nurse-Midwives
Most participants (78.8%) reported having undertaken IPC
training and 69.4% had received an overview of COVID-19
(Table 7). However, the findings indicated low preparedness
for the management of COVID-19 during pregnancy
(23.5%), labor and delivery (27.0%), and puerperium (20.0%).

As shown in Figure 1, most participants had received
online training on the management of COVID-19 (55.2%),
and 44.8% received face-to-face training. Further analysis
revealed that a larger proportion of nurse-midwives
working in urban hospital settings had received online train-
ing compared to those in rural hospitals (60.5% vs. 51%).

Table 8 summarizes participants’ training on the use of
PPE. Although most participants had received training on
donning gloves (81.1%), medical masks (82.3%), gowns
(69.4%), and goggles (67.0%), only 20.0% had received
training on donning heavy-duty gloves and 45.9% had

received training on coveralls. Similarly, most had received
training on doffing gloves (81.1%), medical masks
(80.0%), face shields (63.5%), and rubber boots (58.8%),
but fewer participants had received training on doffing cover-
alls (47.0%) and heavy-duty gloves (20.0%).

As shown in Figure 2, most participants working in rural
and urban hospital settings reported that they would benefit
from weekly updates on the management of COVID-19. Of
those who thought they would benefit from daily updates
70%, were from rural areas compared to 30% urban.

Discussion
This study was conducted to assess knowledge about, atti-
tudes toward, and preparedness for managing pregnant and
postpartum women with COVID-19 among nurse-midwives
in Kenya. To our knowledge, this is the first study conducted
in Kenya or the wider African region that assessed these
factors among nurse-midwives. Globally, few studies have
examined nurse-midwives knowledge about the management
of pregnant and postpartum women during infectious disease
pandemics. Data in this study were collected six months after
the outbreak of the COVID-19 pandemic in Kenya.
Therefore, IPC measures for COVID-19 and HCW training
were operational throughout Kenya. Our participants worked
across a large coverage area, and the majority of participants
(57.6%) were from rural areas. In Kenya, rural counties
reported fewer cases of COVID-19 compared with urban
counties and had limited access to information, COVID-19
diagnosis, and support services. Our findings highlighted
that a number of factors affected nurse-midwives’ knowledge,
attitudes, and preparedness, which could be useful to inform
future infectious disease training and disaster preparedness.

Table 2. Comparison of Knowledge About Managing COVID-19 Among Participants.

Knowledge about management of COVID-19

Strongly

disagree n (%)

Disagree

n (%)

Uncertain

n (%)

Agree

n (%)

Strongly

agree n (%)

Mental health and psychological status are not an important

part of emergency preparedness planning for COVID-19.

57 (71.25) 13 (16.25) 1 (1.25) 4 (5.00) 5 (6.25)

Effects of COVID-19 on pregnancy, birth, and puerperium are

fully understood.

12 (15.00) 27 (33.75) 28 (35.00) 10 (12.50) 3 (3.75)

Frequent handwashing with soap and water or sanitization is

advised.

8 (10.00) 2 (2.50) 1 (1.25) 5 (6.25) 64 (80.00)

Surgical face masks should only be used when handling a client

with confirmed COVID-19.

56 (70.00) 15 (18.75) 1 (1.25) 2 (2.50) 6 (7.50)

Pregnant women should be encouraged to visit any facility if

sick with fever, cough, or difficulty breathing.

5 (6.25) 2 (2.50) 5 (6.25) 13 (16.25) 55 (68.75)

Women are discouraged from having accompanied hospital

visits.

14 (17.50) 26 (32.50) 4 (5.00) 23 (28.75) 13 (16.25)

Pregnant women may be more susceptible to COVID-19 than

the general population.

6 (7.50) 2 (2.50) 9 (11.25) 32 (40.00) 31 (38.75)

Consultation via telephone and video is encouraged during

pregnancy.

4 (5.00) 12 (15.00) 10 (12.50) 32 (40.00) 22 (27.5)

Maina et al. 5



Knowledge
Our findings indicated that 77% of participants had sufficient
knowledge about COVID-19, which was lower than findings
reported from Vietnam (88.4%) (Huynh et al., 2020) and
Nigeria (78.6%) (Ayinde et al., 2020). However, knowledge
in our study was higher than that in studies from Ethiopia
(Asemahagn, 2020) (70%), Uganda (Olum et al., 2020)
69%, Bangladesh (Ferdous et al., 2020) (48.3%), and other
low- and middle-income countries (53%) (Semaan et al.,
2020). Interestingly, the level of knowledge among our par-
ticipants was similar irrespective of gender, age, place of
work, and years of practice. Although studies show a differ-
ence in expertise between diploma and bachelor level nurses,
most nurses in Kenya are community health registered
nurses. We did not have a sufficient sample to make this
assessment (Aiken et al., 2011); however, we cannot rule
out the possibility that education level may be associated
with the level of knowledge.

Rural and remote areas in Kenya are understaffed, and
there are challenges to recruitment and retention because of
poor infrastructure, limited training opportunities, high work-
loads, and inadequate supplies. In contrast to other studies
where HCWs from urban areas had more knowledge than
those from rural areas (Ayinde et al., 2020; Zenbaba et al.,
2020), we found no significant difference in knowledge
between nurse-midwives working in urban and rural settings.
This may be related to variations in study topics, study periods,
and IPC training among nurse-midwives working in maternal
and child health. Furthermore, restricted movement because of
COVID-19 mitigation measures led to innovative online train-
ing strategies to reach nurse-midwives in rural areas in Kenya.

In this study, the mean knowledge score was 74%, which
indicated good knowledge among participating nurse-
midwives. However, knowledge about managing
COVID-19 during the antenatal (72%), labor/delivery

(83.3%), and postnatal (63%) periods varied. In addition,
nurse-midwives’ responses regarding knowledge of guide-
lines were inconsistent, including continuing antenatal
visits, surgical contraceptives, separation of infants from
COVID-positive mothers after birth, and the presence of
birth partners during delivery. This highlighted a critical
issue that needs special attention from policymakers and hos-
pital administrators because the lack of a clear understanding
of guidelines may contribute to the low uptake of maternal
and reproductive services (Kimani et al., 2020).

Attitudes
Generally, most participants (64%) had positive attitudes
toward the prevention and control of COVID-19, which
was similar to findings from Nigeria (Ayinde et al., 2020).
However, we found that nurse-midwives working in urban
areas were 3.7 times more likely to have positive attitudes
than those in rural areas. This may be attributed to training,
access to PPE, diagnostics, and resources to manage
advanced COVID-19 cases (Shaibu et al., 2021). Kenya
also had more COVID-19 cases in urban areas, which may
have led to better awareness and confidence in caring for
pregnant women with COVID-19.

Most nurse-midwives were afraid of exposure to
COVID-19 at work and transmitting the virus to family
members. These findings support those from previous
studies in Vietnam (Huynh et al., 2020), Italy (Ramaci
et al., 2020), and China (Zhang et al., 2020) that reported
similar attitudes. However, only 63% of participants were
willing to receive a COVID-19 vaccine in this study. This
finding indicated vaccine hesitancy was likely to be a
hurdle for the ongoing COVID-19 vaccination process.
This finding was similar to a recent study conducted in
Hong Kong that explored the potential uptake of the

Table 3. Sociodemographic Factors Associated with Knowledge About Managing COVID-19.

Knowledge

Characteristics

Insufficient Sufficient

n (%) n (%) Adjusted OR 95% CI p value

Gender Female 11 (16.9) 54 (83.1) Ref

Male 3 (20.0) 12 (80.0) 0.718 0.138–3.741 .694

Place of work Rural 8 (18.6) 35 (81.4) Ref

Urban 5 (15.2) 28 (84.8) 1.224 0.0289–5.186 .784

Years of practice as a nurse/midwife ≤5 3 (16.7) 15 (83.3) Ref

6–10 5 (16.1) 26 (83.9) 1.164 0.187–7.245 .871

11–15 3 (15.8) 16 (84.2) 2.021 0.236–17.290 .520

16–20 1 (14.3) 6 (85.7) 1.700 0.091–31.638 .722

≥21 2 (40.0) 3 (60.0) 0.928 0.037–23.544 .964

Age group (years) ≤30 1 (11.1) 8 (88.9) Ref

31–40 6 (13.0) 40 (87.0) 0.7 0.055–8.869 .783

>40 5 (26.3) 14 (73.7) 0.36 0.020–6.340 .485

OR = odds ratio; CI = confidence interval.
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COVID-19 vaccine among nurses (Kwok et al., 2021). As of
May 2021, only 136,000 front line HCWs (out of 1.2 million
targeted) had been vaccinated in Kenya. Vaccine hesitancy
threatens infection control in African countries (Afolabi &
Ilesanmi, 2021), and HCWs’ vaccine hesitancy can also
weaken trust and negatively influence vaccine uptake by
the general population (Karafillakis et al., 2016).

We identified discrepancies in participants’ confidence in
doffing and donning PPE. For example, nurse-midwives in
rural settings were 72% less likely to agree that they were
confident in their ability to doff PPE compared with partici-
pants from urban hospital settings (OR 0.280, 95% CI:
0.078–1.000; p= .050); this difference was statistically sig-
nificant. It was also concerning that many participants were

Table 4. Knowledge About COVID-19 Management Practices.

Knowledge assessment (N= 85)

Correct

answer

Correct score

n (%)

Mother to child transmission of COVID-19 can occur through:
Blood transfusion No 66 (77.6)

Amniotic fluid No 68 (80.0)

Breastmilk No 58 (68.2)

Saliva Yes 65 (76.5)

Urine No 79 (92.9)

When conducting triage of an antenatal client, the nurse/midwife should:
Maintain at least a 1-meter distance from the client Yes 64 (75.3)

Wear a medical face mask Yes 72 (84.7)

Sanitize frequently and after contact with each client Yes 74 (87.1)

Wear full PPE No 63 (74.1)

Wear gloves Yes 51 (60)

The following statements are true about the management of a pregnant woman with suspected COVID-19:
Antenatal screening should be suspended to allow treatment of COVID-19 False 68 (80)

Pregnancy danger signs should be included as part of antenatal education True 71 (83.5)

All pregnant women should continue with monthly antenatal clinic visits True 46 (54.1)

The following is true when caring for a woman in labor:
Triage criteria should include assessment for conditions that may exacerbate COVID-19 True 75 (88.2)

Birth partners should be encouraged to accompany the woman into the delivery room False 61 (71.8)

A COVID-19 suspected/positive mother should wear a medical mask during the entire labor process True 72 (84.7)

General anesthesia is recommended for a COVID-19 suspected or positive mother False 77 (90.6)

When conducting delivery for a woman with suspected COVID-19, the midwife should don the following PPE:
Gloves Yes 77 (90.6)

Medical mask Yes 71 (83.5)

Gown Yes 78 (91.8)

Goggles Yes 73 (85.9)

Face shield Yes 74 (88.1)

Coverall Yes 53 (62.4)

Head cover Yes 68 (80)

Rubber boots Yes 75 (88.2)

Heavy-duty gloves No 67 (78.8)

The following is correct about postnatal care for women during the COVID-19 pandemic:
COVID-19-negative women who deliver through SVD should be kept for no more than 24 h for

observation before discharge

True 62 (72.9)

Postpartum family planning should be encouraged before a woman leaves the hospital True 50 (58.8)

Surgical contraceptives should be delayed until COVID-19 is resolved True 17 (20)

Low-risk postpartum women should be reviewed at 6 weeks (SVD) and 2 weeks (CS) True 67 (78.8)

The following statements are true regarding the care of a COVID-19-positive mother:
COVID-19-positive mothers should be separated from their infants after birth False 64 (75.3)

Breastfeeding initiation should be delayed until the mother has washed her hands and breasts with soap

and water

True 41 (48.2)

A COVID-19-positive mother can breastfeed her newborn if she is wearing an N95 mask True 61 (71.8)

A COVID-19 positive mother can express breast milk True 60 (70.6)

Women with comorbidities should be accorded individualized care True 65 (76.5)

Average score 74.2% (SD= 14.8)

PPE = personal protective equipment; SVD = spontaneous vaginal delivery; SD = standard deviation.
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not confident in caring for pregnant women with
COVID-19 during pregnancy and childbirth. This
finding may reflect a lack of specific training on the man-
agement of pregnant women with COVID-19 during preg-
nancy and childbirth.

Preparedness
Previous studies showed that IPC training and having clear
guidelines predicted improved knowledge and practice

(Asemahagn, 2020; Olum et al., 2020; Zenbaba et al.,
2020). The primary aim of IPC training is to enhance knowl-
edge about the disease and prevention measures, including
accessing required PPE and guidelines. In this study, a major-
ity of participants (56.5%) had received online training and
45.9% had received face-to-face training. Most nurse-
midwives had been trained to don and doff gloves, masks,
gowns, goggles, face shields, and head covers. However,
many had not received training on using coveralls, rubber
boots, and heavy-duty gloves. Furthermore, most nurse-

Table 5. Nurse-Midwives’ Attitudes Toward Managing COVID-19.

Attitude toward managing COVID-19 during pregnancy and

puerperium

Strongly

disagree n (%)

Disagree

n (%)

Uncertain

n (%)

Agree

n (%)

Strongly

agree n (%)

I fear that I will get COVID-19 from exposure at work. 5 (5.6) 3 (3.9) 6 (7.9) 29 (38.2) 33 (43.4)

I am worried one of my family members may get COVID-19 from

my exposure at work.

4 (5.3) 3 (3.9) 3 (3.9) 30 (39.5) 36 (47.4)

I am not afraid to be the first healthcare worker to come into

contact with a pregnant patient with COVID-19.

23 (30.3) 14 (18.4) 13 (17.1) 22 (28.9) 4 (5.3)

I am confident in my ability to don PPE. 9 (11.8) 8 (10.5) 15 (19.7) 29 (38.2) 15 (19.7)

I am confident in my ability to doff PPE. 10 (13.2) 8 (10.5) 16 (21.1) 29 (38.2) 13 (17.1)

I am confident in my ability to care for a woman with COVID-19

during pregnancy and childbirth.

8 (10.5) 12 (15.8) 27 (35.5) 25 (32.9) 4 (5.3)

COVID-19-positive pregnant and postnatal women should be kept

in isolation from the other COVID-19 patients.

3 (3.9) 1 (1.3) 2 (2.6) 28 (36.8) 42 (55.3)

I would voluntarily disclose my status if I come into contact with a

COVID-19 patient.

4 (5.3) 4 (5.3) 8 (10.5) 27 (35.5) 33 (43.4)

I must frequently update myself on COVID-19. 1 (1.3) 2 (2.6) 0 (0.0) 20 (26.3) 53 (69.7)

Prevalence of COVID-19 can be reduced by the active participation

of healthcare workers in hospital infection control programs.

2 (2.6) 1 (1.3) 2 (2.6) 25 (32.9) 46 (60.5)

If a COVID-19 vaccine was available, I would have it. 7 (9.2) 2 (2.6) 19 (25.0) 18 (23.8) 30 (39.5)

PPE = personal protective equipment.

Table 6. Sociodemographic Factors Associated with Nurse-Midwives’ Attitudes Toward Managing COVID-19 in Pregnant and Postpartum

Women.

Attitude

Characteristics

Negative Positive Adjusted OR 95% CI p value

n (%) n (%)

Gender Female 22 (36.1) 39 (63.9) Ref

Male 5 (33.3) 10 (66.7) 1.295 0.317–5.282 .719

Place of work Rural 17 (40.5) 25 (59.55) Ref

Urban 8 (25.8) 23 (74.2) 3.724 1.042–13.31 .043*

Years of practice as a nurse/midwife ≤5 8 (47.1) 9 (52.9) Ref

6–10 12 (40.0) 18 (60.0) 2.62 0.528–12.996 .238

11–15 4 (22.2) 14 (77.8) 9.049 1.342–61.01 .024*

16–20 1 (16.7) 5 (83.3) 8.842 0.500–156.47 .137

≥21 2 (40) 3 (60) 2.711 0.114–64.612 .538

Age group, years ≤30 3 (37.5) 5 (62.5) Ref

31–40 15 (34.1) 29 (65.9) 0.197 0.022–1.794 .149

>40 6 (31.6) 13 (68.4) 0.245 0.019–3.135 .28

OR = odds ratio; CI = confidence interval.
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midwives received training on IPC and an overview of
COVID-19, but only 20%–27% had received training on the
management of care of women during pregnancy, labor, and
the postnatal period. This indicated a critical gap in training
that may negatively impact the care of pregnant women.
Given the high maternal mortality and morbidity in the region,
stakeholders need to address this critical area of concern.
Educational interventions should prioritize nurse-midwives’
ability to manage women during the childbirth continuum.

Strengths and Limitations
Although this study included nurse-midwives working in a range
of areas, there were some limitations that affected the generaliz-
ability of the findings. Our findings were based on data collected
using an online survey platform; therefore, nurse-midwives
without internet access and technology were excluded. This
study only included nurse-midwives enrolled in a private univer-
sity nursing program and working in a private hospital; therefore,

the results may not reflect all nurse-midwives in Kenya. In addi-
tion, the sample size was small and may not be adequate to
measure all significant differences between the groups. As this
study was conducted at the beginning of the COVID-19 pan-
demic, there were no available validated tools to examine this
phenomenon. The questionnaire used was not piloted, limiting
the findings’ reliability and sensitivity. However, this study indi-
cated that management of vulnerable populations such as preg-
nant women during the COVID-19 pandemic warrants special
consideration to address the identified issues.

Implications for Practice
Our findings have implications for continued nursing educa-
tion and practice. The knowledge and awareness of
COVID-19 transmission influence nurse-midwives’ risk per-
ception and ability to implement prevention strategies
(Bhagavathula et al., 2020). Insufficient knowledge on man-
aging pregnant and postpartum women could directly affect

Table 7. Training About COVID-19.

Training on COVID-19 received n (%)

Place of work

Rural n (%) Urban n (%)

Overview of COVID-19 59 (69.4) 31 (52.5) 28 (47.5)

Management of COVID-19 patients 35 (43.5) 15 (42.9) 20 (57.1)

Management of COVID-19 during pregnancy 20 (23.5) 7 (35.0) 13 (65.0)

Management of COVID-19 during labor and delivery 23 (27.0) 9 (39.1) 14 (60.9)

Management of COVID-19 during puerperium 17 (20.0) 6 (35.3) 11 (64.7)

Infection prevention and control 67 (78.8) 37 (55.2) 30 (44.8)

Figure 1. Mode of training on COVID-19 management.
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practice and lead to poor infection control techniques, further
increasing adverse outcomes. Our findings highlight the need
for tailored training on COVID-19 management for women
during pregnancy, childbirth, and the postnatal period, focus-
ing on gaps identified in different regions, particularly on the
care of women during pregnancy, labor, and the postnatal
period. Additional education should emphasize that pregnant
women are at high risk for developing severe diseases and
requiring hospitalization, mechanical ventilation, and critical
care support. The COVID-19 pandemic is a rapidly evolving
crisis with a miscellany of information; therefore, it may be
useful for the policymakers or nursing organizations such
as NCK to collate, summarize, and disseminate current evi-
dence through easily accessible and credible platforms.
Beyond more training, further research is needed to explore

how nurse-midwives’ knowledge of COVID-19 affects
their clinical practice. There is also the need for psychologi-
cal and emotional support for nurse-midwives caring for
patients on the front line. Without the strategic implementa-
tion of specific knowledge on the care of pregnant women
during this ongoing pandemic, maternal and child morbidity
and mortality outcomes may exacerbate.

Conclusion
Although most participants had undertaken IPC training and
received an overview of COVID-19, they had low prepared-
ness to manage COVID-19 during pregnancy, labor, and
puerperium. Most participants had positive attitudes toward
the prevention and control of COVID-19; however, they

Table 8. Participants’ Training on Donning and Doffing Personal Protective Equipment.

Type of PPE

Donning PPE Doffing PPE

Place of work

n (%)

Place of work

n (%)Rural n (%) Urban n (%) Rural n (%) Urban n (%)

Gloves 38 (55.1) 31 (44.9) 69 (81.1) 37 (53.6) 32 (46.4) 69 (81.1)

Medical mask 40 (57.1) 30 (42.9) 70 (82.3) 39 (57.4) 29 (42.6) 68 (80.0)

Gown 29 (49.2) 30 (50.8) 59 (69.4) 31 (50.0) 31 (50.0) 62 (72.9)

Goggles 28 (49.1) 29 (50.9) 57 (67.0) 28 (50.0) 28 (50.0) 56 (65.9)

Face shield 24 (46.2) 28 (53.8) 52 (61.1) 26 (48.1) 28 (51.9) 54 (63.5)

Coverall 16 (41.0) 23 (59.0) 39 (45.9) 18 (45.0) 22 (55.0) 40 (47.0)

Head cover 24 (47.1) 27 (52.9) 51 (60.0) 26 (49.1) 27 (50.9) 53 (62.3)

Rubber boots 23 (46.0) 27 (54.0) 50 (58.8) 24 (48.0) 26 (52.0) 50 (58.8)

Heavy-duty gloves 10 (58.8) 7 (41.2) 17 (20.0) 10 (58.8) 7 (41.2) 17 (20.0)

PPE = personal protective equipment.

Figure 2. Frequency of COVID-19 management updates.
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were afraid of contracting COVID-19 and transmitting the
virus to their families. Nurse-midwives’ responses were
inconsistent regarding the Kenyan government’s
COVID-19 guidelines for managing and caring for pregnant
women. It is recommended that continued professional
development be offered to nurse-midwives so that they can
stay abreast of evolving COVID-19 guidelines for maternal
health. It is also recommended that addressing vaccine hesi-
tancy among nurses and midwives be prioritized, as this has
implications for their advocacy for the public to be vacci-
nated. Moreover, insufficient uptake of vaccinations by
nurses and midwives increases the risk of COVID-19 infec-
tions by new variants, which could lead to more hospitaliza-
tions, inadequate staffing, increased workloads, lack of trust
in COVID-19 vaccines among the public, and further strain-
ing a fragile health system. Building trust in COVID-19 vac-
cination efforts among the general population should start
with increasing nurses’ uptake of the COVID-19 vaccines.
This will require evidence-based interventions that are
informed by large-scale mixed methods studies designed to
explore push-pull factors in vaccine hesitancy among HCW
and harness local expertise to implement contextual interven-
tions to increase uptake. In addition, a collaborative effort
involving a communication strategy that includes social
media, the government health care workers, and other rele-
vant stakeholders like the Nursing Council of Kenya, and
Nurses’ Associations, among others, will be required to facil-
itate vaccine uptake.
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