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Abstract

Background Nowadays globally a woman dies every two minutes, and a neonate dies even in every 12's, and

more than two-thirds of these maternal deaths are preventable. Preconception care is a continuum of maternity

care which is one of the proven strategies to reduce not only maternal mortality and morbidity but also neonatal
mortality and morbidity by improving women’s health. Therefore, this study aimed to assess the pooled magnitude of
preconception care utilization and its associated factors among women in Ethiopia.

Methods Searching of studies done through PubMed, Medline, Embase, Cochrane Library, List of References, and
Google Scholar. Duplication of records was removed through the Endnote software manager. The Preferred Reporting
[tems for Systematic Review and Meta-Analysis (PRISMA) godliness was adhered to. A Newcastle- Ottawa Scale (NOS)
assessment tool was used to evaluate the quality of studies. Analysis was performed using a random effect model
with STATA 17 version software. Egger’s weighted regression and I? test were used to evaluate publication bias and
heterogeneity respectively.

Results In this systematic review and meta-analysis, a total of 6,808 women from 14 primary studies were included.
The overall pooled magnitude of preconception care utilization in Ethiopia was 26% (95% Cl: 18, 34). Educational
status (OR=2.18, 95%Cl 1.54, 2.82), adequate knowledge of women regarding preconception care (OR=2.69, 95%Cl
1.90, 3.48), pre-existing medical illness (OR=4.79, 95%Cl 2.61, 6.06), history of adverse pregnancy outcome (OR=3.18,
95%Cl 2.74, 3.62), and husband /partner support (OR=3.26, 95%Cl 1.55, 4.97) were the identified predictors of
utilization of preconception care.

Conclusion The overall magnitude of preconception care utilization among Ethiopian women was significantly low.
Educational status of women, knowledge of women regarding Preconception care, history of adverse birth outcome,
pre-existing chronic medical illness, and either psychological or financial husband support were the identified
predictors of preconception care utilization. Thus, healthcare organizations should work on strategies to improve
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the utilization of preconception care. Moreover, advocating for better women'’s education, awareness creation, and
encouraging male involvement is very essential to optimize service utilization.

Prospero registration CRD42023492995 registered on 23/12/2023.
Keywords Preconception care, Utilization, Women, Systematic review, Meta-analysis, Ethiopia

Background

Preconception care (PCC) is a critical component of
maternal and child health, defined as a comprehensive
set of interventions aimed at identifying and modifying
biomedical, behavioral, and social risks that may affect
a woman’s health or pregnancy outcome [1]. The goal
of PCC is to provide the couple with all the information
required to make informed decisions regarding their
future reproductive planning [2]. A continuum of mater-
nity care, beginning before conception and extending
through pregnancy, childbirth, infancy, childhood, and
adolescence, is essential in reducing maternal and child-
hood mortality and morbidity. By implementing com-
prehensive interventions prior to pregnancy, the health
and well-being of adolescents, adult women, and men
can significantly improve pregnancy and childbirth out-
comes [3, 4]. PCC includes a wide array of interventions
such as reproductive planning, screening for modifiable
risk factors, management of existing medical conditions,
treatment of infectious diseases, immunization, and sup-
plementation with iron and folic acid [5, 6].

Despite global efforts to improve maternal health, an
estimated 287,000 women die annually from pregnancy
& childbirth-related complications, equating to approxi-
mately 800 maternal deaths daily [7], with Sub-Saharan
Africa (SSA) and South East Asia together accounting for
approximately 86% of all maternal deaths [8]. Many of
these deaths occur due to hemorrhage, infections, or pre-
existing medical conditions exacerbated by pregnancy.
However, evidence-based interventions, including quality
PCC provided by skilled professionals before pregnancy,
can prevent these adverse outcomes [9, 10]. Each year,
an estimated 227 million pregnancies occur worldwide,
with 44% unintended & over half ending in abortion [11].
This can be prevented through the provision of quality
family planning as an integral component of PPC [12,
13]. The Sustainable Development Goals (SDGs) aim to
reduce maternal deaths to less than 70 per 100,000 live
births and neonatal mortality to lower than 12 per 1,000
live births by 2030. However, the global maternal mortal-
ity ratio in 2020 remained high at 223 per 100,000 live
births, with SSA recording even higher rates of 547 per
100,000 [14]. In Ethiopia, the maternal mortality ratio
stood at 401 per 100,000 live births [7, 15]. Despite a sig-
nificant advancement, an estimated 2.5 million newborns
passed away in 2017 alone globally, and countries with
the highest neonatal mortality rates were concentrated

in developing regions including Ethiopia. These neonatal
deaths are mainly associated with disorders that develop
prior to & throughout pregnancy and complications
related to the birth process highlighting the urgent need
for improved maternal health services [16, 17].

The Ethiopian government prioritizes maternal and
child health services, yet mortality and morbidity rates
among women and children remain high. The 2019 Mini
Demographic and Health Survey reported an under-
five, infant and neonatal mortality rate of 59, 47, and 33
per 1,000 live births respectively [18]. Studies indicate
that PCC plays a crucial role in preventing short and
long-term adverse health outcomes. Healthy women at
conception are more likely to experience successful preg-
nancies and give healthy children [19, 20]. Conversely,
inadequate PCC utilization increases the risks of low
birth weight, preterm births, intrauterine fetal death,
perinatal mortality, and birth defects [21, 22].

World Health Organization (WHO) developed a pack-
age of PCC interventions; that includes nutritional sup-
plementation (iron and folic acid), vaccine-preventable
disease, infertility /subfertility, too-early pregnancy,
unintended, and rapid successive pregnancy, female geni-
tal mutilation, sexually transmitted infections including
human immune deficiency virus (HIV), interpersonal
violence /violence against women, psychoactive sub-
stance use, tobacco and genetic conditions [3].

Global studies identify several factors contributing
to the low utilization of PCC, especially in developing
countries. These include poor knowledge, negative atti-
tudes, limited access to quality health services, and lack
of spousal support [23, 24], age, residence, marital status
[25], family monthly income, educational status, history
of adverse birth outcome, presence of chronic diseases
were factors associated with utilization of PCC [26-28].
For instance, in one study of systematic review and meta-
analysis to determine the association between knowl-
edge of women and utilization of PCC in SSA; having
good knowledge among women regarding PCC increases
their utilization by twofold [29]. Similarly, another study
shows women who had previous adverse birth outcomes
increase the utilization of PCC by fivefold [27].

In Ethiopia, different studies were conducted across
the country regarding PCC utilization and its associ-
ated factors. However, the magnitude of these separate
studies ranges from 6.3% [30] to 58.3% [31]. This showed
a significant variation related to the magnitude and the
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determinant factors. A systematic review and meta-anal-
ysis were conducted previously in Ethiopia by Ayela et al.
published in 2021 [32] incorporating 13 studies. While
it provides an important foundation for understanding
PCC, 7 studies exclusively reported on women’s knowl-
edge of PCC rather than utilization, and only 6 studies
were reported on PCC utilization. Besides, the current
study includes 14 primary studies each reported utiliza-
tion of PCC (more studies were coming after Ayela et al.
studies were published), providing a more comprehensive
and representative pooled estimate. The previous study
cannot address more studies published after 2021. Thus,
this study aimed to estimate the pooled magnitude, and
associated factors of PCC utilization among women in
Ethiopia. The findings will provide valuable evidence for
policymakers and healthcare providers to enhance PCC
implementation, ultimately improving maternal and child
health outcomes in the country.
Objectives of the review.

1. To determine the estimated pooled magnitude of
PCC utilization among women in Ethiopia.

2. To determine the estimated pooled effect size of
factors associated with PCC utilization among
women in Ethiopia.

Methods

Registration protocol and study design

The protocol of this systematic review and meta-anal-
ysis was registered under the Prospective Interna-
tional Register of Systematic Review (PROSPERO) with
CRD42023492995.

Study selection and eligibility criteria

This systematic review and meta-analysis included obser-
vational studies such as cross-sectional, case-control,
and cohort conducted in Ethiopia among reproductive-
age women. Despite the intimal criteria allowing various
observational study designs, only cross-sectional studies
were available and included. Only studies conducted in
the English language were considered with no restric-
tion on publication status or study period. To capture all
relevant studies, there was no restriction based on the
study period. However, only studies published up to 2024
were included. Regarding measurement outcome, eli-
gible studies were required to quantify the magnitude of
PCC utilization and its associated factors, while confer-
ence abstracts, editorials, qualitative studies, and review
articles were excluded. The final search was conducted
on January 25, 2024, and study screening was indepen-
dently completed by three authors (AA, TD, and SS).
With any disagreements are resolved through discussion
and consensus based on predefined inclusion and exclu-
sion criteria.
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Measurements of the outcome

In this study, the outcome interests were the utilization
of PCC and associated factors. The first outcome had
to estimate the pooled magnitude of PCC utilization
among women in Ethiopia, and the second outcome was
the association factors. For the first outcome, the mag-
nitude was determined by women who received at least
one service among the WHO-recommended packages
of PCC before their pregnancy. These include nutritional
counseling, folic acid supplementation, infectious disease
screening, chronic disease management, family planning
counseling, and substance use cessation. The magni-
tude of PCC utilization was calculated by the number of
women who received at least one PCC service divided by
the total number of women who participated in the pri-
mary studies and then multiplied by 100. For the associ-
ated factors (second outcome), the pooled odds ratio with
95%CI was employed to ascertain the degree of associa-
tion between PCC utilization and its determinants.

Searching strategies

All published studies were searched using PubMed,
MEDLINE, Embase, and Cochrane Library. Searching for
unpublished studies (Gray literature) was also done with
Google Scholar. Moreover, the List of Reference Index
was used to retrieve both published and unpublished
studies. Endnote X7 software was utilized to retrieve and
organize the studies identified through the search strat-
egy, and to eliminate any duplicate records. To locate the
relevant studies within the search databases, the follow-
ing search terms were used: (magnitude) OR (prevalence)
OR (incidence) OR (proportion) AND (preconception
care) OR (pre-pregnancy care) AND (utilization) OR
(practice) AND (associated factors) OR (risk factors)
OR (predictors) OR (determinants) AND (women) OR
(reproductive age women) OR (pregnant women) AND
(Ethiopia). These were done in accordance with, the Pre-
ferred Reporting Items for Systematic Review and Meta-
Analysis (PRISMA) guideline.

Data extraction process

The relevant data were extracted from the selected stud-
ies by the three authors (AA, SS, and TD) independently
using a predetermined data extraction format. This pre-
determined data extraction format was prepared using
the Microsoft Excel 16 version agreed upon by the five
authors (AA, WT, GA, SS, and TD); with the following
structure: Author detail (name and year of publication,
year of study, study design, study setting (institutional
versus community-based), sample size, sampling tech-
nique, response rate, and region where the specific study
was done. Furthermore, the number of women who
received PCC along with 95%CI was included in the data
extraction format for the first outcome (magnitude of
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PCCQC). For the second outcome (factors), data were col-
lected in the form of a two-by-two table, and the log odds
ratio for each factor was calculated based on the findings
of the primary studies. After three trials, discrepancies
among the data extractors were resolved through fur-
ther discussion and Consensus. To capture all relevant
studies, restrictions were not made based on the study
period. However, only studies published up to 2024 were
included since the last search was on January 25, 2024.

Data quality assessment

The quality of each primary study was assessed by using
the Newcastle Ottawa Assessment (NOS) scale spe-
cifically adapted for cross-sectional studies. The assess-
ment of quality and eligibility of the screened articles
was based on ten scores distributed into the three major
categories (category I, II & III). Category I (selection):
included scores for representativeness of the sample,
sample size justification, response rate, and ascertain-
ment of the exposure which scores a maximum of 5
points. Category II (comparability) involved a score for
controlling a confounding variable by adjusting data or
results for relevant predictors and scores a maximum of
two points. Category III (outcome): comprised of scores
for the assessment of the outcome, and the use of appro-
priate statistical tests, which score a maximum of three
points. Based on this, the NOS assessment tool classi-
fies the quality of each study in a score of O to 4, 5 to 6,
7 to 8, and 9 to 10 points as unsatisfactory, satisfactory,
good, and very good study respectively [33, 34]. Accord-
ingly, a score of 7 and above out of 10 was declared as
having high quality (eligible for the study) and enrolled
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in this meta-analysis (Table 1). Quality assessment was
done independently by AA, SS, and TD. Any subjectivity
and disagreements between them were resolved through
consensus and further discussion.

Dada analysis and synthesis

Analysis was done using STATA 17 version software.
By considering heterogeneity among the included stud-
ies, a random effect model with a restricted maximum
likelihood method was used to compute the estimated
pooled magnitude of PCC utilization. The graphical For-
est plot was created to determine the estimated pooled
magnitude of PCC utilization with a 95%CI. Publication
bias was determined by creating the Funnel plot visu-
ally, as well as by conducting Egger’s weighted regression
test statistically. Pooled OR with 95%CI was calculated to
assess the relationship between PCC utilization and its
associated factors. Statistical heterogeneity was assessed
by using I- squired (I?) test value. This statistic quanti-
fies the proportion of total variation between studies that
can be attributed to heterogeneity rather than chance.
Accordingly, the result of the I* value was interpreted as
<25, 25-50, 50-75, and >75 as low, moderate, high, and
very high heterogeneity respectively [35]. Subgroup anal-
ysis for high and very high values, was done to identify
the possible source of variation between studies.

Results

Search results

A total of 5,425 study records were identified through
database searching of PubMed, MIDLINE, Embase,
Cochrane Library, Google Scholar, and List of References

Table 1 Quality assessment of included studies of the magnitude of PCC utilization and associated factors among women in Ethiopia,

using NOS assessment tool, 2024

First author & publi- Selection Comparability Outcome Total
cation year Representa- Sample  Non- Ascertain-  Cofounding Outcome Statistics Total Overall

tiveness of size Re- ment of the controlled max assessment Score  quality

samplesize  justified sponse exposure (**) (max *¥) (max

rate (max *¥) 10%)

Negash et al. (2023) * * * * * ** * 8* Good
Tsrity et al. (2019 * * * ** * ** * 9% Very Good
Yitayal et al. (2018) - - * * w* ** * 7* Good
Addisu et al. (2023) * * * * * ** * 8* Good
Ketema et al. (2021) * * * * ** ** * 9% Very Good
Elias et al. (2022) * * * ** * ** * o* Very Good
Daniel et al. (2020) * * * * ** ** * 9* Very Good
Meron et al. (2022) * * * * * ** * 8* Good
Tesfanesh et al. (2019) * * * * ** ** * 9* Very Good
Melsew et al. (2022) * * * * * * * 7* Good
Tura (2021) * * * ** * ** * 9* Very Good
Alemu et al. (2022) * * * * ** ** * 9* Very Good
Frianbon et al. (2021)  * * * * ** ** * 9% Very Good
Eriste et al. (2022) * - * ** * ** * 8* Good

Note: * refers to getting one point, and ** refers to getting two points
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indexes. Of which 525 were removed due to duplication.
The remaining 4,900 records were screened by their title
and abstracts. After assessing the title and their abstracts
we also excluded 4,816 study records due to these articles
were not related to our review. Then after assessing 84
full-text articles, 70 were further excluded due to the spe-
cific outcome variable (the magnitude of preconception
care utilization) was not reported. Although unpublished
studies (Gray literature) were searched through Google
Scholar, no study was available. Finally, fourteen [14] pri-
mary studies fulfilled the eligibility criteria and enrolled
in this systematic review and meta-analysis (Fig. 1).

Characteristics of included studies

This systematic review and meta-analysis were carried
out from 14 primary studies with a total of 6,808 study
participants. From the total of 14 studies, six were Oro-
mia region, three were Amhara region, two were from
the South Nation Nationality People of Ethiopia region
(SNNP), two were from Addis Ababa city administration,
and the remaining one study was from Tigray region.
Nearly two-thirds (nine) studies were conducted com-
munity-based while nearly one-third (five) were done at
the health facility. The sample size ranges from as low
as 229 in a study done at Adet town, Amhara region to
as high as 669 in the study done at West Shewa zone,
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Oromia region. The magnitude of PCC utilization ranged
from 6.3% reported in the study done at Mana district,
Oromia region, to 58.3% reported in the study done at
Sendafa, Oromia region. Regarding study design, all
studies were cross-sectional (no eligible study was found
other than cross-sectional study design). Response rates
ranged from 95 to 100%. Half (seven) studies were done
using simple random sampling (SRS), six were done using
systematic random sampling, and the rest one was done
using consecutive sampling (Table 2).

Quality of the included studies

The quality of each included study was assessed using
the NOS scale adapted for cross-sectional studies, with
scores ranging from 7 to 9 out of 10, indicating high qual-
ity. (Table 1).

The magnitude of preconception care utilization among
Ethiopian women

To compute this meta-analysis, 14 primary studies with
a total of 6,808 women participated. A random effect
model with a restricted maximum likelihood method was
used to determine the estimated pooled magnitude with
a 95% CI, and a Forest plot was used to show graphically.
Accordingly, the overall estimated pooled magnitude
of PCC utilization among women in Ethiopia was 26%

Additional records from
Google Scholar & List of
References (n= 89)

Number of records that were
excluded based on title & abstracts

N (n=4.816)

e Bytitle (219)
e By abstract (n= 1,948)

e Records outside of Ethiopia
(n=349)

The number of records that were
excluded because of the
magnitude of the outcome
variable not reported (n= 70)

—

g Research records identified
":% through search databases from
= PubMed, MEDLINE, Embase,
_q§ Cochrane Library (n=5,336)
on

E Records after duplication

o removed (n= 4,900

@

2 .

a Full text articles assessed for
;En eligibility (n= 84)

[

B

= Finally, studies enrolled in to
e review (n= 14)

Fig. 1 Show the data selection and eligibility of the magnitude of preconception care utilization and associated factors among Ethiopian women, 2024
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Table 2 Summary of studies included in the systematic review and meta-analysis of the preconception care utilization among

women in Ethiopia, 2024

Authors name Year of Study setting Region Sample Response  Magnitude % with Sampling
publication size rate (%) 95%ClI technique

Negash et al. [36] 2023 Community Oromia 388 98.7 216(17.7,25.6) Simple random

Tsrity et al. [23] 2019 Community Tigray 561 100 18.2(15,21.4) SRS

Yitayal et al. [37] 2018 Community Amhara 229 100 9.6(58,134 SRS

Addisu et al. [38] 2023 Institutional Addis Ababa 385 100 40 (35.1, 44.9) Consecutive

Ketema et al. [31] 2021 Institutional QOromia 592 95.8 58.3(54.3,62.3) Systematic random

Elias et al. [24] 2022 Community QOromia 660 97.5 22.3(189,256) Systematic random

Daniel et al. [39] 2020 Community Oromia 669 98.3 145(11.8,17.2) SRS

Meron et al. [40] 2022 Institutional SNNP 400 100 19(15.2,22.8)

Tesfanesh et al. [41] 2019 Community Amhara 410 96.3 134(10.1,16.7) Systematic random

Melsew et al. [42] 2022 Community SNNP 605 96.9 28.6(24.9,32.2) Systematic random

Tura et al. [43] 2021 Institutional Oromia 455 100 49.9(47.6,52.3) Systematic random

Alemu et al. [24] 2022 Community Amhara 500 99.2 22.4(18.7, 26) SRS

Frianbon et al. [30] 2021 Community QOromia 623 98 6.3(44,82) SRS

Eriste et al. [44] 2022 Facility Addis Ababa 331 98.2 40.5% (35.3,45.6) SRS

Note: SNNP refers to South Nation Nationality People of Ethiopia, and SRS refers to simple random Sampling

(95% CI: 18, 34) with a heterogeneity index (I%) of 95.6%
(p=0.000) (Fig. 2).

Subgroup analysis

In this meta-analysis, the I-squired test result (I>= 95.6%,
P<0.001) shows a significant heterogeneity among stud-
ies. As a result, in order to determine the potential cause
of variation among studies, subgroup analyses were
done using the regions where the study was done, and
study settings (institutional versus community-based).
Consequently, the lowest pooled magnitude of PCC uti-
lization was observed in Amhara region (15% (95% CI:
8.00, 22.00), I°=69.13%), and the highest was in Addis
Ababa city administration with 40% (95% CI: 33, 47)
with I 0.01%, followed by Oromia region (29.00% (95%
CI: 12.00, 45.00), I*=98.14%) (Fig. 3). Variation was also
observed between institutional and community-based
studies. Hence, the estimated pooled magnitude of
PCC utilization was low in the community-based stud-
ies 17% (95% CIL: 1% 22), *=81.31%, and higher among
institutional-based studies 42.0% (95% CI: 29, 55) with
1>=93.37%) (Fig. 4).

Publication bias

Publication bias was evaluated using Egger’s weighted
regression test and the funnel plot. The asymmetry of
the research was displayed graphically using the Funnel
plot (Fig. 5). Nevertheless, the results of Egger’s weighted
regression test showed that there was no significant pub-
lication bias.

Factors associated with preconception care utilization

The utilization of PCC was highly impacted by a vari-
ety of determinant factors. The variables included in the
current meta-analysis were those that were identified as

significant factors in a minimum of two primary inves-
tigations. Therefore, the educational status of women,
knowledge of women regarding PCC history of previous
adverse birth outcomes, presence or absence of chronic
medical illness, and husband/partner support were sig-
nificantly associated with PCC utilization.

The educational status of women was one of the deter-
minant factors affecting the utilization of PCC. This par-
ticular meta-analysis was computed using data from four
primary studies involving over 2,117 women. As a result,
compared to their peers, women who attend college and
above had a three-times higher likelihood of using pre-
conception care OR=2.94 (95%ci: 2.20, 3.68) (Fig. 6).
Another determinant factor in this research was knowl-
edge of women regarding PCC. To perform this partic-
ular meta-analysis, over 3,268 study participants were
drawn from seven primary studies. Therefore, the odds
of PCC utilization were higher among women who had
good knowledge as compared to women who had poor
knowledge [OR=2.52(95% CI: 1.77, 3.26) I*=36.46%,
P<0.001] (Fig. 7). Previous history of adverse birth out-
come positively associated with PCC utilization. To
compute this particular meta-analysis, more than 1,890
women were involved in four primary studies. Accord-
ingly, the odds of PCC utilization were higher among
women who had a history of previous adverse birth out-
comes as compared to their counterparts OR =3.18 (95%
CIL: 2.75, 3.62) with 1*=78%] (Fig. 8). Similarly, women’s
use of PCC was affected by factors like either financial
or psychological support from their husbands or par-
ents. Therefore, the odds of PCC utilization were three
and half times higher among women who received either
financial or psychological support from their husbands
or partners as compared to their counterparts OR =3.41
(95% CI: 2.45, 4.37) (Fig. 9). Lastly, among five primary
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utilization of PCC  Weight

Study ID with 95% CI (%)
Negash et al /2023 —I:— 0.22[0.14, 0.29] 7.07
Tsrity et al /2019 — 0.18[0.12, 0.24] 7.23
Yitayal et al /2018 —a— : 0.10[0.02, 0.17] 7.10
Addisu et al /2023 | —E— 0.40[0.30, 0.50] 6.84
Ketema et al /2021 : —J— 0.58[0.51, 0.66] 7.07
Elias et al /2022 —+- 0.22[0.16, 0.29] 7.21
Danel et al /2020 - ! 0.14[0.09, 0.20] 7.33
Meron et al /2022 —n—lr 0.19[0.11, 0.27] 7.10
Tesfanesh et al /2019 3 | 0.13[0.07, 0.20] 7.21
Melsew et al /2022 —||ﬂ— 0.29[0.22, 0.36] 7.15
Tura /2021 | - 0.50[0.45, 0.54] 7.38
Alemu et al /2022 —ﬂ:— 0.22[0.15, 0.30] 7.14
Frianbon et al /2021 B | 0.06 [ 0.03, 0.10] 7.44
Eriste et al /2022 : —B— 0.41[0.30, 0.51] 6.73
Overall 0.26 [ 0.18, 0.34]

Heterogeneity: 1> = 0.02, I* = 95.60%, H’ = 22.74
Test of 6, = 6;: Q(13) = 347.13, p = 0.00
Testof 6=0:z=6.22, p=0.00

|
l
I
I
|

Random-effects REML model

2 4 .6

Fig. 2 Forest plot of the pooled magnitude of preconception care among women in Ethiopia, 2024

studies, women who had chronic medical follow up were
nearly four times more likely to utilize PCC as compared
to women who didn’t have any chronic medical illness
OR=4.09, 95% CI: 2.89, 5.30) (Fig. 9) (Fig. 10).

Discussion

Centers for Disease Prevention and Control (CDC)
and WHO recommend each woman, man, and couple
should be encouraged to have a reproductive life span;
all women of childbearing age should screened before
becoming pregnant for risks associated with the conse-
quence of pregnancy [45, 46]. Moreover, it is also recom-
mended that all healthcare providers screen all women
for their intention to become pregnant to provide them
with appropriate services [47]. To determine the pooled
magnitude and associated factors of PCC utilization
among women in Ethiopia, this systematic review and
meta-analysis were conducted. The finding of this study
will have an implication on policymakers, program plan-
ners, and specifically for health care providers since it
gives the general picture of PCC utilization. Therefore,
the estimated pooled magnitude of PCC utilization in

Ethiopia was 26% (955 CI: 18, 34). This finding was in
line with different studies such as a systematic review
and meta-analysis study conducted in Africa 18.6% [48],
a study of Kenya 21.7% [49], a study of South East Nige-
ria (23.4%) [50], a study of Southern Sri-Lanka (27%) [51],
the study of Southern part of Nigeria 34% [52], and a
study conducted in Al Ahsa, Saudi Arabia [53]. This find-
ing however, was substantially lower than the study con-
ducted in the Surveillance summary review of the CDC
(79%) [54], a survey on the implementation of PCC in
Shanghai, China 40% [55], a study of Iran 77% [56], and
a study conducted in Malaysia 44% [57]. This variation
might be due to the differences in the socio-demographic
status of study participants, study population (pregnant
women versus non-pregnant), study settings (commu-
nity-based versus health facility-based), and variations
in the access to healthcare facilities and healthcare sys-
tems within countries. Besides, it could be also explained
by differences in policies and implementation strategies
of maternal and child health services among countries.
Furthermore, differences between the nature of the meta-
analysis, and the primary studies might be the cause for
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magnitude by Region Weight

Study with 95% ClI (%)
Adis Ababa
Addisu et al /2023 —— 0.40 [ 0.30, 0.50] 6.84
Eriste et al /2022 —0— 0.41[0.30, 0.51] 6.73
Heterogeneity: 7 =0.00, I” = 0.01%, H® = 1.00 ‘ 0.40[0.33, 0.47]
Test of 6, = 6 Q(1) = 0.00, p = 0.94
Amhara
Yitayal et al /2018 —— 0.10[0.02, 0.17] 7.10
Tesfanesh et al /2019 —— 0.13[0.07, 0.20] 7.21
Alemu et al /2022 —— 0.22[0.15, 0.30] 7.14
Heterogeneity: 1~ = 0.00, I’ = 69.13%, H’ = 3.24 < 0.15[0.08, 0.22]
Test of 6, = 6;: Q(2) =6.33, p = 0.04
Oromia
Negash et al /2023 —— 0.22[0.14, 0.29] 7.07
Ketema et al /2021 —Jll— 0.58[0.51, 0.66] 7.07
Elias et al /2022 —- 0.22[0.16, 0.29] 7.21
Danel et al /2020 - 0.14 [ 0.09, 0.20] 7.33
Tura /2021 0.50 [ 0.45, 0.54] 7.38
Frianbon et al /2021 . 3 0.06 [ 0.03, 0.10] 7.44
Heterogeneity: 1° = 0.04, I” = 98.14%, H’ = 53.79  —— 0.290.12, 0.45]
Test of 6, = 6;: Q(5) = 295.85, p = 0.00
SNNP
Meron et al /2022 —— 0.19[0.11, 0.27] 7.10
Melsew et al /2022 0.29[0.22, 0.36] 7.15
Heterogeneity: 1° = 0.00, I” = 69.89%, H’ = 3.32 I 0.24[0.14, 0.33]
Test of 6; = 6;: Q(1) = 3.32, p = 0.07
Tigray
Tsrity et al /2019 —— 0.18[0.12, 0.24] 7.23
Heterogeneity: 1° = 0.00, I = .%, H’ = . E— 0.18[0.12, 0.24]
Test of 6; = 6;: Q(0) = 0.00,p =.
Overall > 0.26 [ 0.18, 0.34]
Heterogeneity: 1° = 0.02, I’ = 95.60%, H = 22.74
Test of 6, = 6;: Q(13) = 347.13, p = 0.00
Test of group differences: Q,(4) = 29.64, p = 0.00

2 6

Random-effects REML model

Fig. 3 Forest plot of magnitude of preconception care utilization, subgroup analysis by using region among women in Ethiopia, 2024
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magnitude by study setting Weight
Study with 95% Cl (%)

community based studies

Negash et al /2023 —— 0.22[0.14, 0.29] 7.07
Tsrity et al /2019 —— 0.18[0.12, 0.24] 7.23
Yitayal et al /2018 —— 0.10[0.02, 0.17] 7.10
Elias et al /2022 - 0.22[0.16, 0.29] 7.21
Danel et al /2020 B 0.14[0.09, 0.20] 7.33
Tesfanesh et al /2019 —- 0.13[0.07, 0.20] 7.21
Melsew et al /2022 —— 0.29[0.22, 0.36] 7.15
Alemu et al /2022 | 0.22[0.15, 0.30] 7.14
Frianbon et al /2021 . 0.06 [ 0.03, 0.10] 7.44
Heterogeneity: 7° = 0.00, I* = 81.31%, H = 5.35 <> 0.17[0.12, 0.22]

Test of 8 = 6 Q(8) = 50.01, p = 0.00

Institutional based studies

Addisu et al /2023 —— 0.40[0.30, 0.50] 6.84
Ketema et al /2021 —— 0.58[0.51, 0.66] 7.07
Meron et al /2022 —— 0.19[0.11, 0.27] 7.10
Tura /2021 - 0.50 [ 0.45, 0.54] 7.38
Eriste et al /2022 —— 0.41[0.30, 0.51] 6.73
Heterogeneity: 7 = 0.02, I” = 93.37%, H” = 15.09 B 0.42[0.29, 0.55]

Test of 8 = 6; Q(4) = 62.69, p = 0.00

Overall P 0.26 [ 0.18, 0.34]
Heterogeneity: 1° = 0.02, I” = 95.60%, H = 22.74
Test of 6, = 8;: Q(13) = 347.13, p = 0.00

Test of group differences: Q,(1) = 11.94, p = 0.00

Random-effects REML model

Fig. 4 Forest plot of the pooled magnitude of preconception care utilization, subgroup analysis by using study setting among women in Ethiopia, 2024

Funnel plot variations. On the other hand, the result of the current

study was higher than the previous systematic review and
meta-analysis study done in Ethiopia 16% [32], a study
conducted in Sudan 9% [58], and a study in Brazil (15%)
o [59]. Differences might be due to variations in sample
size, study setting, and socio-demographic status of each
o country’s study participants. Moreover, the nature of the
research between the original studies and the meta-anal-

ysis could account for the above-observed differences.
. According to subgroup meta-analysis results, the high-
2 2 publication bias 2 est utilization of PCC (40%; 95% CI: 33, 47) was seen in
Pseudo 95% Gl ® Studies the Addis Ababa city administration, and the lowest (15%
Estimated 8iv (95% CI: 8, 22) was in the Amhara region. Variations were
also observed based on study settings; hence, the highest
Fig.5 Funnel plot of to test publication bias result 42% (95% CI: 29, 55) was seen among institutional-
based studies, and the lowest (17%; 95% CI: 12, 22) was
seen in community-based studies. The reason for the

o -
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L

Standard error
.03 .02
1 1
[ ]
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Pooled ratios of education Weight

Study with 95% Cl (%)
Yitayal et al /2018 o 1.80[0.05, 3.55] 18.07
Elias et al /2022 3.20[1.92, 4.48] 33.77
Melsew et al /2022 :t 3.16 [ 1.94, 4.38] 37.18
Frianbon et al /2021 ] 3.27[1.02, 5.51] 10.98
Overall - 2.94[2.20, 3.68]
Heterogeneity: 7 = 0.00, I” = 0.00%, H” = 1.00
Test of 8, = 6;: Q(3) =2.00, p = 0.57
Testof6=0:z=7.75,p=0.00
0 2 4 6
Random-effects REML model
Fig. 6 Shows the relationship between maternal educational status and preconception care utilization among women in Ethiopia, 2024
Knowldege of women Weight
Study with 95% CI (%)
Negash et al /2023 i 2.4210.90, 3.94] 15.72
Tsrity et al /2019 2.21[0.36, 4.06] 11.98
Addisu et al /2023 —a— 3.50[1.19, 5.80] 8.53
Elias et al /2022 —a— 2.34[0.22, 4.46] 9.78
Danel et al /2020 —a— 4.30[2.15, 6.46] 9.49
Meron et al /2022 5.56 [ 0.93, 10.19] 2.47
Melsew et al /2022 - | 1.90[1.61, 2.19] 42.04
Overall N 2.52[1.77, 3.26]
Heterogeneity: 1 =0.33, I = 35.35%, H* = 1.55
Test of 6, = 6;: Q(6) =9.19, p = 0.16
Testof 6 =0:z=6.59, p=0.00
T T

Random-effects REML model

Fig. 7 Shows the relationship between the factor of maternal Knowledge status and preconception care utilization among women in Ethipia, 2024

above-observed difference is obvious. Compared to their
rural counterparts, Ethiopian women living in urban
areas typically have better access to maternity healthcare
services and a greater level of experience. Additionally,
urban residents benefited from a variety of health pro-
motion initiatives which were urban-focused programs.
Moreover, rural women are highly influenced by tradi-
tional practices other than modern healthcare practices
[60, 61].

The educational status of women is one of the identified
determinant factors for the utilization of PCC. Women
who had a diploma and above were two times more likely
to utilize PCC compared to those who didn’t attend for-
mal education. This finding is consistent with the study
findings of systematic review and meta-analysis in SSA

[62]. This might be due to educated women who can read
and access a wide range of information related to the con-
tinuum of maternity care. This, in turn, increases mater-
nal awareness, and a better understanding of maternal
health services. In addition to this, women’s empower-
ment positively influences the use of maternal and child
health services. Education is one of the proven strategies
for empowering women, particularly in low and middle-
income countries including Ethiopia.

Having a good knowledge regarding PCC increases
service utilization by two and a half folds. This study is
supported by a study of systematic review and meta-
analysis to determine the correlation between women’s
knowledge level and PCC utilization in SSA [29], and a
study conducted in South Africa [63]. Knowing is the first
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OR of previos adverse birth outcome  Weight

Study with 95% CI (%)
Addisu et al /2023 e 3.20[0.72, 5.68] 3.10
Meron et al /2022 —_— 3.50 [ 1.95, 5.05] 7.90
Melsew et al /2022 F 3.13[2.67, 3.60] 87.79
Alemu et al /2022 4.89[0.93, 8.85] 1.21

Overall

Heterogeneity: 1° = 0.00, I = 0.00%, H” = 1.00

Test of 6; = 6;: Q(3) = 0.93, p = 0.82
Testof 8 =0:z=14.32, p = 0.00

Random-effects REML model

10

3.18 [ 2.75, 3.62]

Fig. 8 Shows the relationship between the factor history of previous adverse pregnancy outcome and utilization of preconception care among women

in Ethiopia, 2024

OR of partner sapport Weight

Study with 95% ClI (%)
Negash et al /2023 3.86[1.36, 6.36]  14.86
Tsrity et al /2019 — 3.84[2.28, 540]  38.16
Ketema et al /2021 428[1.66, 6.91]  13.48
Tura /2021 —B— 2.37[0.71, 4.04]  33.50
Overall 3.41[2.45, 4.37]

Heterogeneity: 7° = 0.00, I = 0.00%, H* = 1.00
Test of 6, = 8;: Q(3) = 2.34, p = 0.51
Testof 06=0:z=6.93, p=0.00

Random-effects REML model

Fig. 9 Shows the relationship between the factor husband or partner support and preconception care utilization among women in Ethiopia, 2024

Study

OR of chronic disease Weight

with 95% CI

(%)

Negash et al /2023
Tsrity et al /2019
Addisu et al /2023
Alemu et al /2022
Frianbon et al /2021

Overall

Heterogeneity: ° = 0.00, I> = 0.00%, H = 1.00

Test of 6, = 6;: Q(4) = 3.00, p = 0.56
Testof 6=0:z=6.67, p=0.00

Random-effects REML model

10

15

3.47[ 0.68, 6.26]
3.40[ 1.57, 5.23]
4.80[ 2.48, 7.13]
7.52[ 2.62, 12.42]
450[-0.77, 9.77]

4.09[ 2.89, 5.30]

Fig. 10 Maternal chronic disease affects the utilization of preconception care among women in Ethiopia, 2024

18.63
43.29
26.82
6.04
5.22
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entry point for either acceptance or decline of the utiliza-
tion of health care services. This could be explained by
having good knowledge increases awareness and a posi-
tive attitude toward health-seeking behavior; this in turn
increases the utilization of maternal health services [64].
History of previous adverse birth outcomes had a posi-
tive association with PCC utilization. Women who had
at least one adverse birth outcome in the previous preg-
nancy were three times more likely to utilize PCC com-
pared with those who had no history of adverse birth
outcomes. This finding is supported by the study of pre-
vious adverse infant outcomes as a predictor of PCC use
in Los Angeles [65], and a study of factors associated
with folic acid intake in Sudan [66]. This might be due to
women experiencing adverse birth outcomes, and hav-
ing a high alert for the future subsequent pregnancy; this
leads to a need for health care before pregnancy. In addi-
tion to this, women who experience adverse infant out-
comes get advice and counseling from their healthcare
provider for the next pregnancy; for instance, folic acid
supplementations before pregnancy to prevent neural
tube defects in women who had a child with neural tube
defects in the previous childbirth. Neural tube defects
such as spinal Bifida, anencephaly, hydrocephalus, and
meningocele are prevented by the provision of folic acid
at least one month prior to pregnancy and continued at
least up to two months after conception [67]. Similarly,
women with previous chronic medical health prob-
lems were almost four times more likely to utilize PCC
as compared to their counterparts. This finding is con-
sistent with the study of Malaysia [57] and Georgia [68].
The reason for this might be due to women on follow-
up of their medical illness had a greater chance of get-
ting PCC from their doctor or health care provider due
to repeated contacts. Furthermore, it might also be due
to the Doctor or health care provider giving more atten-
tion to screening diseases and counseling for women who
had chronic medical illnesses compared to their counter-
parts. It is believed that proper PCC utilization in women
with chronic medical cases significantly reduces the risk
of congenital malformation. One study of systematic
review and meta-analysis on PCC and the risk of con-
genital malformation among diabetic women shows that
utilization of PCC specifically folic acid supplementation
significantly reduces congenital malformations in their
offspring [69]. Lastly, the financial and psychological sup-
port from the husband or partner had a strong positive
association with PCC utilization. Accordingly, women
obtaining either financial or psychological support from
their husbands/partners were three times more likely
to utilize PCC compared with their counterparts. This
finding is consistent with the study conducted in Shang-
hai, Chain [70]. It is obvious, that male involvement
improves maternal health service utilization. However,
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men are typically the primary decision-makers in low-
and middle-income countries including Ethiopia, which
frequently determines how easily women can access
financial resources. Such practices have implications for
maternal health as it determines mainly women’s access
to maternal health services. Moreover, the active partici-
pation of men in maternal health services encourages and
supports their wives; these in turn improve the utiliza-
tion of maternal health services by women [71, 72].

Limitations of the study

There were certain limitations to this systematic
review and meta-analysis. First, while the included
studies in the current study report overall utilization
of PCC, many studies do not provide a component of
separate data. As a result, subgroup analysis by indi-
vidual components of PCC services was not feasible.
The first one was, all primary studies included in
this systematic review and meta-analysis were cross-
sectional study designs. Due to this reason, the out-
come variable may be affected by other confounding
variables. Secondly, primarily studies included in this
study were from only five regions of the country. Now-
adays, the country Ethiopia has twelve regions and it
may not be fair to generalize the results.

Conclusion

The overall magnitude of PCC utilization among Ethi-
opian women was significantly low as compared to the
WHO, and CDC recommendations. Educational status
of women, knowledge of women regarding PCC, pre-
vious history of adverse birth outcome, pre-existing
chronic medical illness, and either psychological or
financial husband support were the identified predic-
tors of PCC utilization. The government of Ethiopia
gives priorities for maternal health services such as
family planning, antenatal care, and skilled delivery
care which avert the majority of causes of maternal
mortality and morbidity. Despite, PCC is one of the
essential components of the continuum of maternity
care which is given one step back to pregnancy, it gives
less emphasis by the government of Ethiopia; this leads
to less practice throughout the country. Based on this
finding, we recommend that program planners and
strategists formulate clear implementation strategies
to implement the whole components of the continuum
of maternity care. Doctors and health care workers
shall provide all components of PCC before pregnancy,
and give information and deep understanding regard-
ing the importance of PCC, these may lead to better
utilization.
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