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Preeclampsia prevention: a survey study on
knowledge and practice among prenatal care
providers in Ethiopia

Delayehu Bekele, MD, MPH; Wondimu Gudu, MD, MPH; Lemi Belay Tolu, MD, MPH; Malede Birara, MD, MPH;
Abraham Fessehaye Sium, MD
BACKGROUND: Knowledge and practice gaps among providers have been cited as factors behind the underuse of aspirin for preeclampsia
prevention globally.
OBJECTIVE: This study aimed to determine the knowledge and practice levels of prenatal care providers at a national tertiary referral hospital
in Ethiopia and its catchment health institutions.
STUDY DESIGN: This was a cross-sectional survey on the knowledge and practice of preeclampsia prevention through aspirin prophylaxis
among prenatal care providers at St. Paul’s Hospital Millennium Medical College (Ethiopia) and its catchment health institutions. Data were col-
lected prospectively using a structured questionnaire on ODK (Get ODK Inc, San Diego, CA). The primary objective of our study was to determine
the knowledge and practice levels among prenatal care providers. Data were analyzed using SPSS software (version 23; IBM, Chicago, IL). Simple
descriptive analyses were performed to analyze the data. Proportions and percentages were used to present the results.
RESULTS: A total of 92 prenatal care providers working at 17 health institutions were approached, and 80 of them agreed to participate in the
study, constituting a response rate of 87%. The mean scores of knowledge and practice of preeclampsia prevention using aspirin were 42.90
(§0.13) and 45.8 (§0.07), respectively. Most of the providers had poor knowledge (score of <50%) and poor practice (score of <50%). Among
the 80 prenatal care providers, only 19 (23.8%) had good knowledge, and only 29 (36.3%) had good practice. More than half of the respondents
(49/80 [61.3%]) mentioned “lack of national guidelines for use of aspirin in pregnancy” as the main factor that affected their practice of aspirin
prophylaxis for preeclampsia prevention in pregnant women. Among the resources used as a reference for the practice of aspirin prophylaxis for
preeclampsia prevention, International Federation of Gynecology and Obstetrics or World Health Organization guidelines (45/80 [56.3%]) were
the most frequently used resources, followed by American College of Obstetricians and Gynecologists guidelines (36/80 [45.0%]) and clinical
judgment (36/80 [45.0%]).
CONCLUSION: Our results support previous reports of significant knowledge-to-practice gaps in the use of aspirin prophylaxis for pre-
eclampsia prevention among prenatal care providers. Moreover, the results underscore the need for immediate action in narrowing this gap
among providers by availing practical national guidelines for preeclampsia prevention and in-service trainings.
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Introduction
Preeclampsia is a multisystem inflam-
matory syndrome, is often progressive,
and is the second most common cause
of maternal morbidity and mortality. It
accounts for 6% of preterm births and
19% of medically indicated preterm
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births.1,2 It is 1 of the 5 main causes of
maternal mortality in developed coun-
tries.3 In a maternal death review con-
ducted at a tertiary hospital in Ethiopia,
preeclampsia was the most frequent
cause of maternal death.4 Another sys-
temic review and meta-analysis of 13
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studies found that the prevalence of
perinatal and maternal mortalities
among pregnant women with hyperten-
sive disorders (including preeclampsia)
was higher than the rates reported
from high-income and middle-income
countries.5
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Why was this study conducted?
Currently, aspirin prophylaxis for preeclampsia prevention is underused globally,
despite its effectiveness in preventing preeclampsia. Gaps in the knowledge and
practice among care providers are among the main reasons. This study aimed to
determine the knowledge and practice levels of prenatal care providers at a
national tertiary referral hospital in Ethiopia and its catchment health
institutions.

Key findings
The mean scores of knowledge and practice of preeclampsia prevention using
aspirin were 42.90 (§0.13) and 45.80 (§0.07), respectively. Of 80 prenatal care
providers, only 19 (23.8%) had good knowledge, and only 29 (36.3%) had good
practice. More than half of the respondents (49/80 [61.3%]) mentioned “lack of
national guidelines for the use of aspirin in pregnancy” as the main factor that
affected their practice of aspirin prophylaxis for preeclampsia prevention in
pregnant women.

What does this add to what is known?
Our results support previous reports of significant knowledge-to-practice gaps in
the use of aspirin prophylaxis for preeclampsia prevention among prenatal care
providers.

Original Research ajog.org
Currently, there is strong evidence
that shows aspirin is effective at
preventing preeclampsia in women
with maternal risk factors for
preeclampsia.6,7 Professional societies,
such as the World Health Organization
(WHO), the International Federation of
Gynecology and Obstetrics (FIGO), the
American College of Obstetricians and
Gynecologists (ACOG), and the United
States Preventive Services Task Force,
recommend the use of low-dose aspirin
to prevent preeclampsia in high-risk
women.8−10 Despite such evidence, sev-
eral international studies suggested a
knowledge-to-practice gap in the use of
aspirin prophylaxis to reduce the risk of
preeclampsia.11,12

In Ethiopia, although several studies
have been conducted on risk factors,
incidence, and perinatal and maternal
outcomes of preeclampsia, little is
known regarding the knowledge and
practice of preeclampsia prevention
among prenatal care providers. Our
hospital, St. Paul’s Hospital Millennium
Medical College (SPHMMC), is one of
the largest referral hospitals in Ethiopia,
with more than a dozen catchment
health centers and a referral site for
2 AJOG Global Reports February 2024
other several regional and district hos-
pitals from around Ethiopia. The man-
agement of preeclampsia is one of the
common reasons for referring patients
to our hospital from the mentioned
catchment areas. This study aimed to
determine the level of knowledge and
practice of preeclampsia prevention
among prenatal care providers practic-
ing at SPHMMC and its catchment
health institutions.

Materials and Methods
Study design, study setting, and
study period
This was a cross-sectional survey study
on knowledge and practice of pre-
eclampsia prevention among prenatal
providers serving at 17 public health
institutions (3 hospitals and 14 catch-
ment health centers) in Ethiopia.
Among the 3 hospitals was SPHMMC,
one of the largest tertiary referral hospi-
tals and a leading medical college in
Ethiopia, with various subspecialty care
and training available in it, including
an advanced Maternal-Fetal Medicine
Unit. It is a national referral center for
most of the Addis Ababa region and the
largest region in Ethiopia (Oromia
region), including the 14 catchment
health centers included in this study.
The other 2 hospitals included in this
study (Ras Desta Damtew Memorial
Hospital and Dagmawi Menelik Hospi-
tal) are affiliates of this large referral
hospital, SPHMMC. Most patients
with preeclampsia from the mentioned
catchment areas are referred to this ter-
tiary center for better evaluation and
management, most of the time in the
third trimester or late second trimester
of pregnancy. Although no published
data has documented the missed oppor-
tunity for preeclampsia prevention
among these preeclampsia patients,
anecdotally, most candidates for pre-
eclampsia prevention present to this
hospital way beyond the ideal time for
preeclampsia risk screening and the
start of aspirin prophylaxis. In other
words, as a tertiary center, this hospital
accepts complicated obstetrical patients
late in the second or third trimester of
pregnancy (most patients pass their first
trimester of pregnancy at the catchment
health centers).

Participants
We approached prenatal providers
practicing at 17 public health institu-
tions in Ethiopia. The inclusion criteria
were prenatal provider with at least 1
year of practice of prenatal care for
pregnant mothers at respective health
institution, currently in practice of pre-
natal care, midwife or resident physi-
cian or intern, and volunteering to
participate in the study. The exclusion
criteria were incomplete response and
incomplete data.

Data collection and procedures
Data were collected using a structured
questionnaire prepared in English on
ODK (Get ODK Inc, San Diego, CA).
The questionnaire was adopted from
a survey study—Pregnancy, Race, and
Aspirin - eXploration of Individuals’
Stances survey at the University of Cali-
fornia San Francisco California Preterm
Birth Initiative. The questionnaire had
3 sections: preeclampsia prevention
knowledge questions, practice ques-
tions, and questions on factors that
would affect the knowledge and practice
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of preeclampsia prediction and preven-
tion. A nonrandom sampling technique
was used to recruit the study subjects.
Providers’ willingness to participate in
the study according to the inclusion and
exclusion criteria was included in the
study. Written informed consent was
obtained from the study subjects. A for-
mal ethical clearance letter was obtained
from the institutional review board of
SPHMMC.
Outcomes
The primary outcome of our study was
the mean knowledge and practice scores
of the participants on preeclampsia pre-
vention. Knowledge and practice scores
were further categorized into good
knowledge, poor knowledge, fair knowl-
edge, good practice, fair practice, and
poor practice, which were defined as
follows:

� Good knowledge: knowledge score of
≥60%

� Fair knowledge: knowledge score
of ≥50% to <60%

� Poor knowledge: practice score of
<50%
FIGURE 1
CONSORT flow chart.
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� Good practice: knowledge score of
≥60%

� Fair practice: practice score of ≥50%
to <60%

� Poor practice: practice score of <50%
Statistical analysis
No sample size calculation was used.
Respondents who volunteered to partic-
ipate according to the inclusion and
exclusion criteria were included. Each
question in the knowledge and practice
components of the questionnaire was
scored individually and collectively to
determine the mean knowledge and
practice scores. Data were analyzed
using the SPSS software (version 23;
IBM, Chicago, IL). A simple descriptive
analysis was employed. Proportions and
frequency were used to present signifi-
cant findings.

Role of the funding source
Apart from allocating a financial grant
to support the conduct of this study, the
funder (St. Paul Institute for Reproduc-
tive Health and Rights) had no input
col Glob Rep 2024.
into the study design, data interpreta-
tion, review, and approval of this report.
The corresponding author had full
access to all the data in the study and
had final responsibility for the decision
to submit for publication.

Results
A total of 92 prenatal providers were
approached for inclusion in this study.
Of note, 12 prenatal providers did not
volunteer to participate in the study and
were excluded, making a response rate
of 87%. A total of 80 prenatal providers
(except 6 physicians and all midwives)
from 3 tertiary hospitals and 14 catch-
ment health centers were included in
the final analysis (Figure 1). Based on
the responses given by 80 providers to
knowledge questions (Table 1), most
providers knew that preeclampsia is
preventable (only 16.5% of them did
not know that preeclampsia is prevent-
able). Moreover, 35 providers (43.8%)
knew that preeclampsia can be predicted
in the first trimester of pregnancy. Com-
pared with the knowledge on preeclamp-
sia screening through maternal risk
factors, the providers’ knowledge on the
February 2024 AJOG Global Reports 3
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TABLE 1
Prenatal care providers response to preeclampsia prevention knowledge questions at public health institutions
in Ethiopia, 2023
Variables Category n %

Do you think preeclampsia is preventable? No 13 16.3%

Yes 67 83.8%

Do you know if any one of the
following to be used for prediction
of preeclampsia?

Mean arterial blood pressure? No 4 5.0%

Yes 76 95.0%

Uterine artery doppler pulsatility index? No 14 17.5%

Yes 66 82.5%

Maternal history? No 5 6.3%

Yes 75 93.8%

Serum placental growth factor? No 33 41.3%

Yes 47 58.8%

Serum PAPP-A? No 51 63.7%

Yes 29 36.3%

When is the best time to predict preeclampsia First trimester 35 43.8%

Second trimester 40 50.0%

Third trimester 5 6.3%

From your perspective, how does
LOW DOSE ASPIRIN impact the risk
of the following adverse pregnancy
outcomes?

Risk of miscarriage Decreases the Risk 17 21.3%

No Impact on the Risk 8 10.0%

Increases the Risk 12 15.0%

Don't know 43 53.8%

Risk of congenital anomalies Decreases the Risk 17 21.3%

No Impact on the Risk 14 17.5%

Increases the Risk 6 7.5%

Don't know 43 53.8%

Risk of premature closure of the
ductus arteriosis in the fetus

Decreases the Risk 18 22.5%

No Impact on the Risk 9 11.3%

Increases the Risk 15 18.8%

Don't know 38 47.5%

Risk of fetal growth restriction Decreases the Risk 25 31.3%

No Impact on the Risk 11 13.8%

Increases the Risk 12 15.0%

Don't know 32 40.0%

Risk of stillbirth and neonatal death Decreases the Risk 25 31.3%

No Impact on the Risk 9 11.3%

Increases the Risk 13 16.3%

Don't know 33 41.3%

Risk of preterm birth Decreases the Risk 26 32.5%

No Impact on the Risk 9 11.3%

Increases the Risk 12 15.0%

Don't know 33 41.3%

Risk of preeclampsia Decreases the Risk 35 43.8%

No Impact on the Risk 8 10.0%

Increases the Risk 5 6.3%

Don't know 32 40.0%

Risk of cesarean section Decreases the Risk 28 35.0%

No Impact on the Risk 10 12.5%

Increases the Risk 7 8.8%

Don't know 35 43.8%

Risk of postpartum hemorrhage Decreases the Risk 11 13.8%

No Impact on the Risk 3 3.8%

Increases the Risk 40 50.0%

Don't know 26 32.5%

Bekele. Preeclampsia prevention. Am J Obstet Gynecol Glob Rep 2024.
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use of serum analytes (placental growth
factor [PGF] and serum Pregnancy asso-
ciated plasma protein-A [PAPP-A]) for
preeclampsia screening was low (93.8%
of providers who knew that maternal his-
tory can be used to screen preeclampsia
as opposed to 58.8% and 36.3% of pro-
viders who knew that PGF and serum
TABLE 2
Prenatal care providers response to p
Ethiopia, 2023
Variables Ca

In the last 12 months, have you ever recommended ASPIRIN to
prevent complications in pregnancy?

Do you recommend ASPIRIN to all of your
pregnant patients?

No

Yes

Would you START a prenatal patient on
ASPIRIN for the prevention of pre-
eclampsia at the following gestational
age ranges?

Be

8w

12

16

20

24

28

32

36

At

Bekele. Preeclampsia prevention. Am J Obstet Gynecol Glob
PAPP-A can be used for preeclampsia
screening, respectively).

When it comes to the practice of
preeclampsia prevention, only 45.0% of
providers had recommended aspirin to
pregnant patients to prevent preeclamp-
sia in their last 12 months of practice
(Table 2). Only 37 providers (46.3%)
reeclampsia prevention practice quest

tegory

a pregnant patient to No

Yes

, I only recommend it to SOME of them

, I recommend it to ALL of them

fore 8w0d No

Yes

Don't Know

0d-11w6d No

Yes

Don't Know

w0d-15w6d No

Yes

Don't Know

w0d-19w6d No

Yes

Don't Know

w0d-23w6d No

Yes

Don't Know

w0d-27w6d No

Yes

Don't Know

w0d-31w6d No

Yes

Don't Know

w0d-35w6d No

Yes

Don't Know

w0d-39w6d No

Yes

Don't Know

or after 40wks No

Yes

Don't Know

Rep 2024.
would recommend starting aspirin in
the correct gestational age range. Only
52.5% of providers considered that nul-
liparity would affect the likelihood that
they would recommend aspirin for pre-
eclampsia prevention.
The mean scores of knowledge and

practice of preeclampsia prevention
ions at public health institutions in

n %

44 55.0%

36 45.0%

68 85.0%

12 15.0%

57 71.3%

6 7.5%

17 21.3%

53 66.3%

11 13.8%

16 20.0%

29 36.3%

37 46.3%

14 17.5%

15 18.8%

49 61.3%

16 20.0%

12 15.0%

49 61.3%

19 23.8%

11 13.8%

49 61.3%

20 25.0%

14 17.5%

46 57.5%

20 25.0%

19 23.8%

41 51.2%

20 25.0%

30 37.5%

29 36.3%

21 26.3%

37 46.3%

21 26.3%

22 27.5%

(continued)
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TABLE 2
Prenatal care providers response to preeclampsia prevention practice questions at public health institutions in
Ethiopia, 2023 (continued)
Variables Category n %

How do each of the following patient char-
acteristics impact the likelihood that
you will recommend ASPIRIN?

Maternal age 35 years or
older

Less Likely to Recommend 19 23.8%

No Impact on Likelihood to Recommend 17 21.3%

More Likely to Recommend 44 55.0%

Nulliparous Less Likely to Recommend 20 25.0%

No Impact on Likelihood to Recommend 18 22.5%

More Likely to Recommend 42 52.5%

Multiple gestation Less Likely to Recommend 20 25.0%

No Impact on Likelihood to Recommend 16 20.0%

More Likely to Recommend 44 55.0%

Autoimmune disease Less Likely to Recommend 18 22.5%

No Impact on Likelihood to Recommend 20 25.0%

More Likely to Recommend 42 52.5%

Chronic hypertension Less Likely to Recommend 21 26.3%

No Impact on Likelihood to Recommend 13 16.3%

More Likely to Recommend 46 57.5%

Pregestational diabetes Less Likely to Recommend 26 32.5%

No Impact on Likelihood to Recommend 17 21.3%

More Likely to Recommend 37 46.3%

Kidney disease Less Likely to Recommend 42 52.5%

No Impact on Likelihood to Recommend 19 23.8%

More Likely to Recommend 19 23.8%

BMI greater than or equal to
30

Less Likely to Recommend 29 36.3%

No Impact on Likelihood to Recommend 17 21.3%

More Likely to Recommend 34 42.5%

History of uncomplicated
term delivery

Less Likely to Recommend 29 36.3%

No Impact on Likelihood to Recommend 20 25.0%

More Likely to Recommend 31 38.8%

History of a stillbirth Less Likely to Recommend 26 32.5%

No Impact on Likelihood to Recommend 17 21.3%

More Likely to Recommend 37 46.3%

History of small-for- gesta-
tional age and/or low
birthweight baby

Less Likely to Recommend 22 27.5%

No Impact on Likelihood to Recommend 17 21.3%

More Likely to Recommend 41 51.2%

History of preeclampsia Less Likely to Recommend 17 21.3%

No Impact on Likelihood to Recommend 14 17.5%

More Likely to Recommend 49 61.3%

Greater than 10 years since
last delivery

Less Likely to Recommend 22 27.5%

No Impact on Likelihood to Recommend 19 23.8%

More Likely to Recommend 39 48.8%

Family history of
preeclampsia

Less Likely to Recommend 19 23.8%

No Impact on Likelihood to Recommend 18 22.5%

More Likely to Recommend 43 53.8%

Low socioeconomic status Less Likely to Recommend 20 25.0%

No Impact on Likelihood to Recommend 19 23.8%

More Likely to Recommend 41 51.2%

Bekele. Preeclampsia prevention. Am J Obstet Gynecol Glob Rep 2024. (continued)
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TABLE 2
Prenatal care providers response to preeclampsia prevention practice questions at public health institutions in
Ethiopia, 2023 (continued)
Variables Category n %

How often do you tell patients that their MATERNAL AGE is part of the reason for your
recommendation for aspirin when you are incorporating it into your decision making?

Always 4 9.1%

Most of the time 17 38.6%

About half the time 5 11.4%

Sometimes 14 31.8%

Never 4 9.1%

How often do you tell patients that their MATERNAL BMI is part of the reason for your
recommendation for aspirin when you are incorporating it into your decision making?

Always 4 11.8%

Most of the time 16 47.1%

About half the time 3 8.8%

Sometimes 9 26.5%

Never 2 5.9%

Bekele. Preeclampsia prevention. Am J Obstet Gynecol Glob Rep 2024.
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using aspirin were 42.90 (§0.13) and
45.80 (§0.07), respectively (Table 3).
Most of the providers had poor knowl-
edge (score of <50%) and poor practice
(score of <50%). Of 80 prenatal pro-
viders, only 19 (23.8%) had good
knowledge, and only 29 (36.3%) had
good practice.
More than half of the respondents

(49/80 [61.3%]) cited “lack of national
guidelines for use of aspirin in preg-
nancy” as the main factor that affected
their practice of aspirin for preeclamp-
sia prevention in pregnant women
(Table 4). Among the resources used as
a reference for the practice of the use
of aspirin for preeclampsia prevention,
FIGO or WHO guidelines (45/80
TABLE 3
Composite Knowledge and practice s
sia among prenatal providers attendi
Ethiopia(N=80), 2023
Scores Category

Knowledge scores Mean

Poor < 50%

Fair 50% - 60%

Good 61%+

Practice scores Mean

Poor < 50%

Fair (50% - 60%

Good (≥61%)

Bekele. Preeclampsia prevention. Am J Obstet Gynecol Glob
[56.3%]) were the most frequently used
resources, followed by ACOG guide-
lines (36/80 [45.0%]) and clinical judg-
ment (36/80 [45.0%]). Baby aspirin
(81 mg) was the most commonly used
aspirin dosage for the practice of pre-
eclampsia prevention by the providers,
with a “yes” response rate of 38.8% (31/
80), followed by other dosages (such as
100 mg) used by 30 of 80 providers
(37.5%), with both low-dose aspirin (81
mg) and high dose aspirin (162 mg)
found to have been practiced by 16 of
80 providers (20%.0). High-dose aspirin
(2 baby aspirin dosages, 162 mg) was
practiced by only 3 providers (3.8%).
Close to one-third of the providers
(31.3%) responded that patients never
cores for prevention of preeclamp-
ng public health institution in

n %

42.9 (+/-0.13)

47 58.8

14 17.5

19 23.8

45.8 (+/-0.07)

40 50.0

11 13.8

29 36.3

Rep 2024.
follow their recommendations on using
aspirin prophylaxis.

Discussion
Principal findings
In this survey, overall, the participants
had poor knowledge and practice of
preeclampsia prevention using aspirin
prophylaxis for patients with moderate
or high risk of preeclampsia. More than
half of the respondents stated that
the lack of national guidelines affected
their practice of preeclampsia preven-
tion. International guidelines (FIGO or
WHO) were the most frequently used
reference for practice by the partici-
pants.

Results
Low-dose aspirin has been the most
widely studied preventive drug for
preeclampsia.13 Evidences for the effec-
tiveness of aspirin as prophylaxis for
preeclampsia have been firmly estab-
lished, are recommended by the WHO,
and are used as a guiding practice in
many developed countries.14 The FIGO
2019 pragmatic guidelines for the pre-
vention and prediction of preeclampsia
recommend that women identified as
high risk should receive aspirin prophy-
laxis starting at 11 0/7 to 14 6/7 weeks
of gestation to be taken every night until
36 weeks of gestation, when delivery
occurs, or when preeclampsia is diag-
nosed.15 Nonadherence with prophylac-
tic aspirin among high-risk pregnant
February 2024 AJOG Global Reports 7
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TABLE 4
Reasons for practice of prevention of preeclampsia and resources utilized as a guide among prenatal providers
practicing at public health institution in Ethiopia, 2023
Variable Category n %

Do the following reasons impact your
practice around ASPIRIN in pregnant
patients?

Not in your scope of care No 35 43.8%

Yes 45 56.3%

Concern for fetal side effects No 46 57.5%

Yes 34 42.5%

Concern for maternal side effects No 45 56.3%

Yes 35 43.8%

Lack of sufficient evidence for the
benefit of aspirin in pregnancy

No 36 45.0%

Yes 44 55.0%

Lack of national guidelines for use of
aspirin in pregnancy

No 31 38.8%

Yes 49 61.3%

Other No 72 90.0%

Yes 8 10.0%

Do you use the following to help you decide
to which of your pregnant patients to
recommend ASPIRIN?

American College of Obstetricians
and Gynecologists / Society of
Maternal-Fetal
Medicine guidelines

No 33 41.3%

Yes 36 45.0%

Not Applicable 11 13.8%

International guidelines
(e.g. World Health
Organization, FIGO)

No 25 31.3%

Yes 45 56.3%

Not Applicable 10 12.5%

Clinical judgment No 32 40.0%

Yes 36 45.0%

Not Applicable 12 15.0%

Regional or local guidelines
(e.g. state collaborative, health
system)

No 50 62.5%

Yes 13 16.3%

Not Applicable 17 21.3%

Risk calculator (e.g. Fetal
Medicine Foundation "Risk of pre-
eclampsia" calculator)

No 49 61.3%

Yes 9 11.3%

Not Applicable 22 27.5%

United States Preventive
Services Task Force guidelines

No 47 58.8%

Yes 19 23.8%

Not Applicable 14 17.5%

Other No 58 72.5%

Yes 6 7.5%

Not Applicable 16 20.0%

What DOSE of ASPIRIN do you typically
prescribe?

81mg (1 baby aspirin) only 31 38.8%

162mg (2 baby aspirin) only 3 3.8%

Both 81mg (1 baby aspirin) and 162mg (2 baby aspirin) 16 20.0%

Other(100 mg. . .etc) 30 37.5%

How often do patients follow your
recommendation for ASPIRIN?

Always 6 7.5%

Usually 24 30.0%

About half the time 13 16.3%

Rarely 12 15.0%

Never 25 31.3%

Bekele. Preeclampsia prevention. Am J Obstet Gynecol Glob Rep 2024.
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women is associated with a higher inci-
dence of preeclampsia.16 A survey study
of 500 women with high-risk pregnan-
cies found that aspirin was recom-
mended for 13 of 269 patients (4.8%)
with ≥2 moderate-risk factors.17 A
sequential exploratory mixed method
study surveyed 122 women with a
recent high-risk pregnancy and found
that consistent communication among
healthcare providers and good patient-
healthcare provider relationship were
strongly associated with improved
adherence (F = 0.7 [P=.04] and F = 0.9
[P≤.01]) and play an important role in
alleviating factors that had potentials to
negatively influence adherence with
aspirin in pregnancy.16 A qualitative
study among Dutch pregnant women
concluded that increased alertness of
healthcare professionals would enable
them to take active actions to improve
pregnancy outcomes, including the
intake of aspirin for preeclampsia pre-
vention.18 Another study from Malawi
found that healthcare workers and pol-
icy-level barriers affect the implementa-
tion of aspirin use for preeclampsia
prevention in Malawian women.19

Close to one-third of the providers in
our study reported that patients never
followed their recommendations on
using aspirin prophylaxis, demonstrat-
ing the need for improved patient-pro-
vider relationship in our settings to
increase the adherence through effective
communication.
Here, the overall knowledge and

practice of preeclampsia prevention was
low. The mean scores of knowledge and
practice of preeclampsia prevention
using aspirin were 42.90 (§0.13) and
45.80 (§0.07), respectively. Most of the
providers had poor knowledge (score of
<50%) and poor practice (score of
<50%), with only 19 of 80 providers
(23.8%) having good knowledge and 29
of 80 providers (36.3%) having good
practice. More than half of the respond-
ents in our survey study mentioned a
lack of national guidelines detrimental
to their practice of preeclampsia pre-
vention. Among the resources used as a
reference for the practice of use of aspi-
rin for preeclampsia prevention, FIGO
or WHO guidelines (45/80 [56.3%])
were the most frequently used resources
by the participants in our study, fol-
lowed by ACOG guidelines (36/80
[45.0%]) and personal clinical judgment
(36/80 [45.0%]). The finding of low-
level knowledge and practice of pre-
eclampsia prevention among prenatal
providers is consistent with reports
from other Sub-Saharan countries.
Among 379 care providers interviewed
in a study from Nigeria, only 2.9% men-
tioned aspirin as a preventive interven-
tion for preeclampsia, and only 9.0% of
those who had knowledge of aspirin use
mentioned having ever practiced it.20 In
another study, which included 136
health workers, most participants
(63.0%) were found to be knowledge-
able that preeclampsia is preventable,
but only 18.0% of participants have ever
practiced low-dose aspirin for pre-
eclampsia prevention.21
Clinical implication
Our findings demonstrate the essence of
immediate action by availing a national
guideline for preeclampsia screening
and prevention along with refreshment
training for the prenatal providers on
this topic. As discussed above, more
than half of the respondents stated that
the lack of national guidelines affected
their practice of preeclampsia preven-
tion. This could result in improving the
very low scores of knowledge and prac-
tice of preeclampsia prevention among
prenatal providers found in our study.
Research implication
We recommend further analytical stud-
ies that should focus on exploring the
missed opportunity for harm reduction
from preeclampsia through aspirin pro-
phylaxis for pregnancy at risk of devel-
oping preeclampsia. Indirectly, the
evidence generated will be useful in
understanding the effect of the signifi-
cantly low level of knowledge and prac-
tice of preeclampsia prevention among
prenatal providers found in our study.
Synergistically, all the evidences (results
of our study plus the evidence of future
research) can be used to inform many
changes and improvements in maternal
care.
Strengths and limitations
Although our study presents interesting
results about prenatal providers’ knowl-
edge and practice of preeclampsia pre-
vention in an Ethiopian setting, it has
some limitations. Lack of analysis of
factors associated with the knowledge
and practice of providers and no proper
sample size allocation are the main limi-
tations of our study. We did not study
the barriers to providers’ access to infor-
mation on standard recommendations
for preeclampsia prevention, such as
language and availability of an online
risk calculator. Moreover, the sociode-
mographic characteristics of the study
participants were not analyzed in our
study.
Conclusion
Our results support previous reports of
significant knowledge-to-practice gaps
among prenatal care providers in the
use of aspirin prophylaxis for pre-
eclampsia risk reduction. More than
half of the respondents stated that the
lack of national guidelines affected their
practice of preeclampsia prevention,
implying the need for immediate action
to avail a national guideline for the
screening and prevention of preeclamp-
sia. Equally important is in-service
training for providers on this topic,
including improving provider-patient
relationship for better uptake of aspirin
prophylaxis. &
CRediT authorship contribution
statement
Delayehu Bekele: Conceptualization,
Data curation, Formal analysis, Investi-
gation, Methodology, Writing − origi-
nal draft, Writing − review & editing.
Wondimu Gudu: Formal analysis, Val-
idation, Writing − original draft, Writ-
ing − review & editing. Lemi Belay
Tolu: Conceptualization, Data curation,
Writing − original draft, Writing −
review & editing. Malede Birara: Vali-
dation, Writing − original draft, Writ-
ing − review & editing. Abraham
Fessehaye Sium: Conceptualization,
Data curation, Formal analysis, Meth-
odology, Validation, Writing − original
draft, Writing − review & editing. &
February 2024 AJOG Global Reports 9

http://www.ajog.org


Original Research ajog.org
ACKNOWLEDGMENTS

We would like to acknowledge the Depart-
ment of Obstetrics and Gynecology at St.
Paul’s Hospital Millennium Medical College,
Addis Ababa, Ethiopia.

REFERENCES

1. United States Preventive Services Task
ForceDavidson KW, Barry MJ, et al. Aspirin use
to prevent preeclampsia and related morbidity
and mortality: US Preventive Services Task
Force recommendation statement. JAMA
2021;326:1186–91.
2. Brice~no-P�erez C, Brice~no-Sanabria L, Vigil-
De Gracia P. Prediction and prevention of pre-
eclampsia. Hypertens Pregnancy 2009;28:
138–55.
3. Say L, Chou D, Gemmill A, et al. Global
causes of maternal death: a WHO systematic
analysis. Lancet Glob Health 2014;2:e323–33.
4. Mersha AG, Abegaz TM, Seid MA. Maternal
and perinatal outcomes of hypertensive disor-
ders of pregnancy in Ethiopia: systematic
review and meta-analysis. BMC Pregnancy
Childbirth 2019;19:458.
5. Safety SP, Combs CA, Montgomery DM,
Committee Quality. Society for Maternal-Fetal
Medicine Special Statement: checklists for pre-
eclampsia risk-factor screening to guide rec-
ommendations for prophylactic low-dose
aspirin. Am J Obstet Gynecol 2020;223:B7–11.
6. Bujold EMD, Roberge S, Lacasse YMD,
et al. Prevention of preeclampsia and intrauter-
ine growth restriction with aspirin started in
early pregnancy: a meta-analysis. Obstet Gyne-
col 2010;116:402–14.
7. Coomarasamy A, Honest H, Papaioannou
S, Gee H, Khan KS. Aspirin for prevention of
preeclampsia in women with historical risk fac-
10 AJOG Global Reports February 2024
tors: a systematic review. Obstet Gynecol
2003;101:1319–32.
8. Ma’ayeh M, Costantine MM. Prevention of
preeclampsia. Semin Fetal Neonatal Med
2020;25:101123.
9. LeFevre ML. United States Preventive Serv-
ices Task Force. Low-dose aspirin use for the
prevention of morbidity and mortality from pre-
eclampsia: US Preventive Services Task Force
recommendation statement. Ann Intern Med
2014;161:819–26.
10. WHO recommendations on antiplatelet
agents for the prevention of pre-eclampsia.
World Health Organization. Available at: https://
www.who.int.
11. Wide-Swensson D, Montal S, Ingemars-
son I. How Swedish obstetricians manage
hypertensive disorders in pregnancy: a ques-
tionnaire study. Acta Obstet Gynecol Scand
1994;73:619–24.
12. Cross-Barnet C, Courtot B, Benatar S,
Hill I. Preeclampsia risk and prevention
among pregnant Medicaid beneficiaries. J
Health Care Poor Underserved 2020;31:
1634–47.
13. Lin L, Huai J, Li B, et al. A randomized con-
trolled trial of low-dose aspirin for the preven-
tion of preeclampsia in women at high risk in
China. Am J Obstet Gynecol 2022;226. 251.e1
−12.
14. Henderson JT, Whitlock EP, O’Connor E,
Senger CA, Thompson JH, Rowland MG. Low-
dose aspirin for prevention of morbidity and
mortality from preeclampsia: a systematic evi-
dence review for the U.S. Preventive Services
Task Force. Ann Intern Med 2014;160:695–
703.
15. Poon LC, Shennan A, Hyett JA, et al. The
International Federation of Gynecology and
Obstetrics (FIGO) initiative on pre-eclampsia: a
pragmatic guide for first-trimester screening
and prevention. Int J Gynaecol Obstet
2019;145(Suppl1):1–33.
16. Shanmugalingam R, Mengesha Z, Notaras
S, et al. Factors that influence adherence to
aspirin therapy in the prevention of preeclamp-
sia amongst high-risk pregnant women: a
mixed method analysis. PLoS One 2020;15:
e0229622.
17. Olson DN, Russell T, Ranzini AC. Assess-
ment of adherence to aspirin for preeclampsia
prophylaxis and reasons for nonadherence. Am
J Obstet Gynecol MFM 2022;4:100663.
18. Crombag NMTH, Lamain-de Ruiter M,
Kwee A, et al. Perspectives, preferences and
needs regarding early prediction of preeclamp-
sia in Dutch pregnant women: a qualitative
study. BMC Pregnancy Childbirth 2017;17:12.
19. Ngwira MM, Gadama LA, Shanmugalin-
gam R, Makris A, Hennessy A. Health care
workers and key policy informant’s knowledge
of the use of calcium and low dose aspirin
for prevention of preeclampsia in Malawian
women. Pregnancy Hypertens 2022;30:221–5.
20. Ishaku SM, Ismail SM, Adoyi G, Kanij S,
Babatunde OA, Ara NR. 87 Knowledge and
practices for the prevention of pre-eclampsia
(pe) among frontline health care providers in
Bangladesh and nigeriae: a call for action. Preg-
nancy Hypertens Int J Womens Cardiovasc
Health 2016;6:219–20.
21. Asiimwe P, Mbatudde D, Brennaman L,
Asasira J. Using low-dose aspirin in the preven-
tion of pre-eclampsia and screening for high-
risk: an assessment of health workers’ knowl-
edge and practices in Southwestern Uganda.
Clinics in Mother and Child Health. Available at:
https://www.walshmedicalmedia.com/open-
access/using-lowdose-aspirin-in-the-preven-
tion-of-preeclampsia-and-screening-for-high-
risk-an-assessment-of-health-workers-knowl.
pdf.

http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0001
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0001
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0001
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0001
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0001
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0001
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0002
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0002
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0002
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0002
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0002
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0002
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0002
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0003
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0003
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0003
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0004
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0004
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0004
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0004
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0004
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0005
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0005
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0005
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0005
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0005
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0005
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0006
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0006
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0006
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0006
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0006
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0007
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0007
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0007
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0007
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0007
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0008
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0008
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0008
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0009
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0009
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0009
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0009
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0009
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0009
https://www.who.int
https://www.who.int
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0011
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0011
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0011
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0011
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0011
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0012
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0012
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0012
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0012
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0012
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0016
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0016
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0016
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0016
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0016
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0016
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0017
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0017
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0017
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0017
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0018
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0018
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0018
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0018
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0018
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00142-9/sbref0020
https://www.walshmedicalmedia.com/open-access/using-lowdose-aspirin-in-the-prevention-of-preeclampsia-and-screening-for-highrisk-an-assessment-of-health-workers-knowl.pdf
https://www.walshmedicalmedia.com/open-access/using-lowdose-aspirin-in-the-prevention-of-preeclampsia-and-screening-for-highrisk-an-assessment-of-health-workers-knowl.pdf
https://www.walshmedicalmedia.com/open-access/using-lowdose-aspirin-in-the-prevention-of-preeclampsia-and-screening-for-highrisk-an-assessment-of-health-workers-knowl.pdf
https://www.walshmedicalmedia.com/open-access/using-lowdose-aspirin-in-the-prevention-of-preeclampsia-and-screening-for-highrisk-an-assessment-of-health-workers-knowl.pdf
https://www.walshmedicalmedia.com/open-access/using-lowdose-aspirin-in-the-prevention-of-preeclampsia-and-screening-for-highrisk-an-assessment-of-health-workers-knowl.pdf
http://www.ajog.org

	Preeclampsia prevention: a survey study on knowledge and practice among prenatal care providers in Ethiopia
	Introduction
	Materials and Methods
	Study design, study setting, and study period
	Participants
	Data collection and procedures
	Outcomes
	Statistical analysis
	Role of the funding source

	Results
	Discussion
	Principal findings
	Results
	Clinical implication
	Research implication
	Strengths and limitations
	Conclusion
	CRediT authorship contribution statement

	Acknowledgments
	References


