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Abstract

Background: Puerperal sepsis is a genital tract infection that can occur from amniotic fluid rupture to six weeks
after birth. Maternal complication associated with puerperal sepsis includes prolonged hospital stay, septicemia,
disseminated intravascular coagulation, pelvic inflammatory disease, infertility, and death. Even though, puerperal
sepsis is the fourth leading cause of maternal morbidity and mortality in Ethiopia the overall prevalence of
puerperal sepsis and its associated factors are not studied at the national stage. As a result, this systematic review
and meta-analysis bring out the pooled prevalence of puerperal sepsis and its associated factors in Ethiopia.

Methods: A variety of data sources such as Pub Med, Web of Science, Science Direct, Embase, Google Scholar,
HINARI, and Ethiopian universities online repositories were searched to identify the primary studies which were
used for this systematic review and meta-analysis. The article search was conducted from February10/2021-March
10/2021. The quality of the selected primary studies was assessed using the Newcastle - Ottawa quality assessment
Scale (NOS). Data extraction was done with Microsoft Excel and then exported to STATA 11 version statistical
software for analysis. The Cochran (Q-test) and 2 test statistics were used to assess the heterogeneity of the studies.
Publication bias was evaluated by the eggers regression test. Subgroup analysis was performed with region and
sample size category.

Result: In this review, a total of 2222 respondents were involved from seven studies. The pooled prevalence of
puerperal sepsis was 14.811% (95%Cl; 8.46: 21.16; I =942, P<0.001). Cesarean section delivery (CSD) (OR =3.26,
95%Cl: 1.90, 5.61), membrane rupture224 h (OR = 4.04, 95%Cl: 2.54, 6.42), being multiparous mother (OR = 3.99,
95%Cl: 1.82, 8.78), vaginal examination=5 times (OR =3.15, 95%Cl: 1.17, 8.52), and anemia (OR = 5.68, 95%Cl: 4.38,
7.36) were factors significantly associated with puerperal sepsis.

Conclusion: The prevalence of puerperal sepsis was high in Ethiopia. CSD, membrane rupture=24 h, being
multiparous mother, vaginal examination=5, and anemia were factors associated with puerperal sepsis. Appropriate
standard infection prevention techniques during CSD shall be practiced to reduce the maternal burden of
puerperal sepsis. The unnecessary vaginal examination should be discouraged during the intrapartum period.
Besides this, routine Iron sulfate supplementation and counsel on iron reach foods during ante partum and
postpartum shall be considered for all mothers.
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Background

Postpartum endo-mayometrities is a genital tract infec-
tion that can strike at any point between the rupture of
the membranes or labor and the 42nd postpartum day.
Puerperal sepsis is diagnostic if the woman has at least
two of the following clinical features: Pelvic pain, Fever
(oral T°>385 C°, abnormal vaginal discharge, foul
odor vaginal discharge, and delay in the involution of
the uterus within six weeks of giving birth [1].

Even if maternal mortality is somewhat reducing glo-
bally, the majority of maternal deaths occur at the time
of giving birth. Puerperal sepsis is avoidable leading
cause of maternal morbidity and mortality [2]. Globally;
75,000 maternal deaths occur in a year as a result of
puerperal sepsis: among this; 11.6% in Asia, 9.7% in
Africa, 7.7% in South America, and 7.7% in Caribbean
countries [3, 4]. After postpartum bleeding, unsafe abor-
tion, and pregnancy-induced hypertension, puerperal
sepsis is the fourth greatest cause of maternal mortality
[5]. Maternal complication associated with puerperal
sepsis includes prolonged hospital stay, septicemia, dis-
seminated intravascular coagulation, pelvic inflammatory
disease, infertility, and death [6].

Repeated vaginal examination, prolonged labor
duration, rupture of membrane for prolonged time,
impaired immunity, caesarean section, and retained
products of conception are known factors associated
with puerperal sepsis [2]. Studies demonstrated that the
prevalence of puerperal sepsis were 16.6% in Pakistan
[7], 68.65% in India [8], and 72.9% in Sudan [9]. The
prevalence of puerperal sepsis varies in different hospi-
tals of Ethiopia which is 5.68% in Dessie referral hospital
[10], 8.4% in Addis Abeba black lion specialized hospital
[11], 12.9% in Dire Dawa, dil-chora hospital [12], 17.2%
in the university of Gondar referral hospital [13], and
33.7% in Bahirdar Felege hiowt referral hospital [14].

In sub Saharan countries including Ethiopia; there is
lack of data on puerperal sepsis. In poor resource setting
after delivery mothers discharged to their home after
short period of follow up and this might not afford
enough time to exclude evidence of puerperal sepsis
prior to discharge from the health facilities.

Ethiopia has agreed to implement the sustainable de-
velopment goals (SDGs) to decrease maternal mortality
to <70/100,000 live births through 2030G.C [15]. Thus,
in order to carry out this plan and accelerate maternal
mortality reduction, it is preferable to identify the causes
and contributors to maternal mortality. Having every
birth attended by skilled birth attendant, access to
comprehensive emergency obstetric care, apply
standard infection prevention techniques in the heath
facility,and ensure effective referral system are the
strategies of reducing maternal morbidity and mortal-
ity in relation to sepsis [15].
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Knowledge of puerperal sepsis enables to practice the
strategies towards this direct causes of maternal mortal-
ity and helps to achieve the sustainable developmental
goals (SDGs) [15]. However, the effect of puerperal sep-
sis on maternal morbidity and mortality is minimally
understood by different stake holders [15]. Assessing the
prevalence of puerperal sepsis and its associated factors
at the national level (Ethiopia) is helpful to challenge the
fourth leading cause (sepsis) of maternal morbidity and
mortality. Despite the fact that some studies have been
conducted to assess the prevalence and associated fac-
tors of puerperal sepsis, there is a lack of data at the na-
tional level to show the prevalence and associated
factors of puerperal sepsis.. Moreover, the prevalence
and associated factors of puerperal sepsis were incoher-
ent in primary studies. Therefore, this systematic review
and meta-analysis aimed to estimate the overall preva-
lence of puerperal sepsis and its associated factors in
Ethiopia.

Methods

This systematic review and meta-analysis were done by
the methodology of preferred reporting items for
systematic review and meta-analysis (PRISMA) cheek list
(Additional file 1). It was conducted by systematic
synthesis of the original studies about puerperal sepsis
and associated factors in Ethiopia.

Searching strategies

International online databases (i.e. Pub Med, Web of
Science, Science Direct, Embase, Google scholar, and
HINARI), and Ethiopian university’s online repositories
were used to search articles. Studies published between
October 1, 2000, and January 1, 2021, G. C were in-
cluded in this systematic review and Meta-analysis. The
adapted PECO format was utilized for this systematic
review and Meta-analysis. This PICO was comprised of
Population (P), Exposure (E), Comparison (C), and
Outcome (O) as shown below. In each component of
the adapted PECO, search terms are given.

a) Population: postpartum mothers

b) Exposure: Determinants, associated factors i.e.
Caesarean section delivery, ROM=>24 h, being
multiparous mother, vaginal examination =5, and
anemia.

c) Comparison(C): Comparison have been adjusted
like this: having CSD VS vaginal delivery, those who
had ROM=24 h VS those who had ROM< 24 h,
being multiparous mothers primiparous mother,
Vaginal examination 25 VS vaginal examination <5
times, and having anemia VS not having anemia.

d) Outcome: Prevalence of puerperal sepsis.
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Using the above adapted PECO format, the following
review questions were created to retrieve as many
relevant primary studies as possible:

Review questionsl. What is the national prevalence of
puerperal sepsis in Ethiopia?

Review question 2. What are the factors associated
with puerperal sepsis in Ethiopia?

Each database was searched independently with some
modifications of the search strategy. Human being and
the English language was applied as limiters of the
search. The type of searching strategy was line by line
and it was done through the title (TI), abstract (Ab), and
full-text categories. Boolean operators (“OR”and”’AND”)
search operator was applied. Synonyms were also uti-
lized to look for more main research. We broadened our
search beyond systematic database searches to include
retrieving reference lists of papers that met our criteria.
In addition, thecited by’ andrelated articles’ capabilities
of PubMed were used to conduct further literature
searches. A literature search was conducted from
February10/2021-March 10/2021.Finally, all studies that
matched the title of the review were located and assessed
for inclusion criteria. Two independent authors con-
ducted the literature search, with differences handled by
discussion and consensus. For PUBMED and Google
scholar database searches, a sample of the primary
search string has been provided as a supplementary file
(Additional file 2).

Outcome variable measurement

Puerperal sepsis is a genital tract infection that can
occur up to six weeks after delivery when the amniotic
fluid ruptures, and a woman should have at least two of
the following symptoms.: pelvic pain, oral tempra-
ture=38.5 C° abnormal vaginal discharge, foul odours
vaginal discharge, and delay in the involution of the
uterus [13].

Independent variable definition

Caesarean delivery

Caesarean delivery is defined as the delivery of a
fetus through surgical incisions made through the
abdominal wall (laparotomy) and the uterine wall
(hysterotomy) [16].

Rupture of membrane (ROM) >24 h
Leakage of amniotic fluid for >24 h’s duration of before
giving birth.

Multiparous mother
Women who give birth >2 times after the age of viability
regardless of the fetal outcome.
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Vaginal examination >5
When woman have >5 times vaginal examination during
labor time.

Anemia
Hemoglobin level < 11 g/dl for postpartum mother.

Criteria for inclusion and exclusion

This systematic review and meta-analysis included pri-
mary studies of any design that reported magnitude of
puerperal sepsis and/or associated factors in Ethiopia.
However, primary studies were excluded due to any of
the following reasons: (a) no report either prevalence or
associated factors of puerperal sepsis, (b) articles without
full text, (c) articles with poor quality score, (d) articles
whose full text was not available within four weeks of
email contact, and (e) narrative reviews, editorials,
correspondence, abstracts, and methodological studies.
Two authors (AM and ED) evaluated the eligibility of all
searched studies independently, and any disagreement
were resolved through discussion.

Study screening and selection

Findings were collected by using online databases and
transferred from endnote version six manager to Micro-
soft excel to remove duplicated articles. There were two
stages to the study selection process. First, the title and
abstract were screened. Then there was full-text review.
The titles and abstracts were checked by two authors in-
dependently (AM and ED). Studies that reported the
prevalence and/or associated factors of puerperal sepsis
were selected for full text review. Following full-text re-
view, any study classified as potentially eligible by either
author was considered as a full text and independently
screened by both authors.

Critical appraisal and reliability check

After screening; the quality of the selected primary stud-
ies was assessed using the Newcastle - Ottawa quality as-
sessment Scale (NOS) for prevalence and case-control
studies. To evaluate cross-sectional studies, we used the
following criteria: (1) The sample’s representativeness;
(2) Respondents who did not respond; (3) Determination
of exposure (risk factor); (4) Based on the study design
or analysis, the subjects in different outcome groups are
comparable. Confounding variables are kept under
control; (5) .Evaluation of the outcome; (6) Statistical test
When articles received 7 points out of 9 for cross-sectional
research, they were considered high-quality. We used the
following criteria to appraisal case-control studies: (1)
adequate case definition; (2) representativeness of the cases;
(3) control selection; (4) control definition; (5) comparabil-
ity of cases and controls based on design or analysis; (6)
exposure determination; (7) Cases and controls were
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exposed using the same method; (8) the non-response rate
was calculated. When articles scored 9 points out of 10 for
case-control studies, they were considered high-quality.
Two writers (AM and ED) scored the data, with disagree-
ments handled by discussion and consensus. The quality
scores that calculated the level of agreement for the inde-
pendent reviews are reported (Additional file 3). During the
quality assessment of each primary study, much stress was
given to the suitability of the study aims, study design,
sampling technique, data collection technique, statistical
analysis, any sources of bias, and its management
technique.

Data extraction

After collecting studies by using different online data-
bases (AM) &(ED), autonomously extracted all required
data with a standardized data extraction tool. We used
two criteria for variables that are used for data extraction
[1]. Clear and steady measurement of the variable in the
included primary studies [2]. Statistically significant
variable in the primary studies which is showed by AOR.
The first author’s name, year of publication, region, re-
search area, study design, sample size, prevalence, and
study quality were among the variables on which data
was retrieved from the assessed primary studies. These
crucial data were extracted utilizing a data extraction
format created on a Microsoft Excel spreadsheet that
was initially validated by extracting sample data from
some suitable articles before making significant changes
for the real data extraction. During extraction, we did
not face inconsistent reporting of data for variables in
the incorporated primary studies but if we got this in-
consistent we would have used data transformation.

Data analysis

Data were entered into Microsoft Excel and then exported
to the statistical software STATA Version 11 for analysis.
The p-values of I” statistics were used to assess heterogen-
eity in reported prevalence. Random-effect model were
used if heterogeneity within the studies observed. Fixed-
effect model were used if homogeneity within the studies
seen. While assessing the polled prevalence of puerperal
sepsis in Ethiopia, heterogeneity was observed between
studies (I* = 94.2%, P> 0.01). To assess the pooled preva-
lence of puerperal sepsis in Ethiopia, random-effect
models were used. Subgroup analysis was done to identify
possible source heterogeneity by using sample size
categories. Eggers regression test was used to assess publi-
cation bias between the studies.

Result

Search result

645 articles were retrieved using a search strategy
regarding the prevalence and associated factors of
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puerperal sepsis in Ethiopia at Pub Med, Web of Sci-
ence, Science Direct, Embase, Google scholar and
HINARI, and Ethiopian universities online reposi-
tory. All articles found during the search were exported
to Endnote, and 112 were removed due to duplication.
Five hundred thirty-three studies were screened for eligi-
bility, relevance, accessibility, and outcome of interest.
Accordingly, 512 studies were excluded due to irrelevant
titles, and 10 studies due to inaccessible full text. Five
articles were removed due to different outcomes of
interest. Finally, 6 studies were included in this system-
atic review and meta-analysis (Fig. 1).

Study characteristics

A total of seven studies with a total of 2222 sample sizes
were included in this systematic review and meta-
analysis. Based on study design; five studies were cross-
sectional [10-14] and two were case-control studies
[1, 17]. In this study, two regions and two administrative
cities were included. Three studies were from the Amhara
region [10, 13, 14], two study from the Oromia region
[1, 17], one study from Addis Ababa city [11], and
one study from Dire Dawa city [12] (Table 1).

Publication bias

The egger’s regression test was used to evaluate the
likelihood of publication bias within the studies [18,
19]. The test result revealed that publication bias
was seen between the studies (egger’s regression test
p-value = 0.006). To eliminate publication bias across
the studies, Duval and Tweedie’s Trim and Fill ana-
lyses were used. The adjusted pooled prevalence of
puerperal sepsis after adding two studies with fill
and trim analysis was 8.539%(1.691,15.388). Hence,
publication bias was solved when two studies were
incorporated in the funnel plot by trim fill analysis
(Fig. 2).

Prevalence of puerperal sepsis

The pooled prevalence of puerperal sepsis in Ethiopia was
14.811% (95%CI; 8.46: 21.16; I* = 94.2, P < 0.001). This sys-
tematic review and meta-analysis revealed that marked
heterogeneity was seen within the included studies (I* =
94.2, P <0.001). Therefore, random-effect models were ap-
plied to measure the pooled prevalence of puerperal sepsis
in Ethiopia. In the included studies the maximum preva-
lence of puerperal sepsis was reported by Alemale etal.
Which was 33.73% [14] and the lowest prevalence of
puerperal sepsis was reported by Nigusie Abebaw which
was 5.687% [10] (Fig. 3).

Subgroup analysis
Subgroup analysis was conducted to detect the po-
tential source of heterogeneity within the included
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Fig. 1 flow chart for systematic review and meta-analysis

studies for this systematic review and meta-analysis.
Subgroup analysis was performed with sample size
category and by the region where the studies were
done. Based on the sample size category, the max-
imum prevalence of puerperal sepsis was observed in
studies that had a sample size of <300 with 25.26%
(95CI:9.06, 41.46). According to the region, the high-
est prevalence of puerperal sepsis was seen in the
Ambhara region with a prevalence of 18.54% (95CI:
3.69, 33.39) (Table 2).

Factors associated with puerperal sepsis

CSD 3.26(1.90, 5.61), membrane rupture>24 h 4.04(2.54,
6.42), being multiparous mother 3.99(1.82, 8.78), vaginal
examination>5, 3.15(1.17, 8.52), and anemia 5.68(95CI:
4.38, 7.36) were factors associated with puerperal sepsis
in this systematic review and meta-analysis.

The association between puerperal sepsis and CSD
Three studies were incorporated in this class of
systematic review and meta-analysis [1, 10, 13]. A

Table 1 Descriptive summary of seven studies included in the meta-analysis of the prevalence of puerperal sepsis and its associated

factors in Ethiopia

Author Publication year Region study area study design  sample size Prevalence (%) Quality
Of the
study

Daniel eta.l 2019 Amhara Diredawa cross-sectional 441 12.9252 10

Alemale etal. 2018 Amhara Felege hiwot referral hospital ~ cross-sectional 166 33735 10

Getu etal 2019 Oromia Public Hospitals in west shewa  Case-control 280 - 10

Fikremelkot 2014 Addis Abeba  Black lion hospital cross-sectional 394 8.3756 9

Temesgen

Daniel 2019 Amhara University of Gondar referral Cross-sectional 219 17.2 10

Etal hospital

Nigussie Abebaw 2018 Amhara Dessie referral hospital cross-sectional 422 5.6872 9

Hana Liben 2016 Oromia Jimma specialized hospital Case-control 300 - 9
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significant association was observed between puer-
peral sepsis and CSD. The odds of developing puer-
peral sepsis among women who had CSD were 3.26
times higher than as compared to those who had a
vaginal delivery (AOR =3.26, 95% CI: 1.90, 5.61).
Heterogeneity within the studies was not observed
(I = 0). Hence, a fixed-effect model was applied to
verify the association (Fig. 4).

The association between puerperal sepsis and membrane
rupture >24 h

The association between puerperal sepsis and membrane
rupture was assessed by using two studies [1, 10]. The
finding showed that a significant association was
observed between puerperal sepsis and membrane
rupture>24-h. Accordingly, the likelihood of puerperal
sepsis was 4.04 times higher in those mothers who had

Study ID OR (95% CI)
Daniel Demissie etal. (2019) + 12.93 (9.79, 16.06)
AlemaleAdmas etal (2020) 33.73 (26.54, 40.93)
FikremelkotTemesgen (2014) - 8.38 (5.64, 11.11)
Daniel Atlaw etal (2019) 17.20 (12.20, 22.20)
NigussieAbebaw (2018) - 5.69 (3.48, 7.90)
Overall (I = 94.2%, p = 0.000) <> 14.81 (8.46, 21.16)
NOTE: Weights are from random-effects analysis

T T :

1 10

Fig. 3 Pooled prevalence of puerperal sepsis and its associated factors in Ethiopia
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Table 2 Subgroup analysis of the prevalence of puerperal sepsis in Ethiopia

Variables Characteristics Included primary studies Sample size Prevalence

With region Amhara 3 807 18.54% (95Cl:3.69, 33.39)
Self-administrative town 2 835 10.58(95C1:6.13,15.04)

With sample size <300 2 385 25.26% (95CI:9.06, 41.46)
2300 3 1257 8.88(95C1:4.83,12.92)

membrane rupture>24h as compared to their counter-
parts (AOR: 4.04, 95CI:2.54, 6.42). Heterogeneity was
not observed across the studies (I* = 0). Hence, a fixed-
effect model was applied to determine the association
(Fig. 5).

The association between puerperal sepsis and being
multiparous mother

The association between puerperal sepsis and multipar-
ous mother was assessed by using two studies [13, 14].
A significant association was observed between puer-
peral sepsis and being a multiparous mother. Accord-
ingly, the likelihood of puerperal sepsis was 3.99 times
higher in multiparous mothers as compared to their
counterparts (AOR: 3.99, 95CI:1.82, 8.78). Heterogeneity
was not observed within the studies (I?=0). Hence, a
fixed-effect the model was applied find out the associ-
ation (Fig. 6).

The association between puerperal sepsis and having
vaginal examination >5 times

The association between puerperal sepsis and vaginal
examination >5 were assessed by using three studies [1,
12, 13]. The finding revealed that significant association

was seen between puerperal sepsis and vaginal examin-
ation =5 times. Accordingly, the likelihood of puerperal
sepsis was 3.15 times higher in those mothers who had
vaginal examination =5 times as compared to their
counterpart (AOR: 3.15, 95CI, 1.17, 8.52). Moderate het-
erogeneity across the studies was observed (12 =74.3).
Hence, random- effect the model was applied to find out
the association (Fig. 7).

The association between puerperal sepsis and anemia
The association between puerperal sepsis and anemia
were assessed by using two studies [11, 20]. Significant
association was observed between puerperal sepsis and
anemia. Accordingly, the likelihood of puerperal sepsis
was 5.68 times higher in those mothers who had anemia
as compared to their counterpart (AOR: 5.68, 95CI:4.38,
7.36). Heterogeneity across the studies was not seen
(I = 0). Hence, fixed-effect the model was applied to de-
termine the association (Fig. 8).

Discussion

This systematic review and meta-analysis was aimed to
assess the pooled prevalence of puerperal sepsis and as-
sociated factors in Ethiopia. This study has showed that

Study ID

Getu etal (2019)

Daniel Atlaw etal (2019)
NigussieAbebaw (2018)

Overall (I = 0.0%, p = 0.690)

N S R

OR (95% CI)

3.73 (1.36, 10.19)

2.63 (1.24, 5.58)

%H 4.77 (1.38, 16.46)

<

3.26 (1.90, 5.61)

Fig. 4 pooled odds ratio of the association between C/S delivery and puerperal sepsis
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Study ID OR (95% CI)
GetuAlemu etal (2019) | 3.73 (2.25,6.17)
NigussieAbebaw (2018) 3 > 6.22 (1.93,20.01)

Overall (I = 0.0%, p = 0.430)

4.04 (2.54, 6.42)

Fig. 5 Pooled odds ratio of the association between membrane rupture224 h and puerperal sepsis

10

the overall prevalence of puerperal sepsis in Ethiopia
was 14.811%(95%CI: 8.46, 21.16). The prevalence of
puerperal sepsis in the present study is in line with the
studies done in Lahore Pakistan (16.6%) [7],Nigeria
11.4% [21]. The finding of the present study was higher
than a study done in Osun State, Nigeria (0.78%) [6],
and Sindh Pakistan (3.89%) [22] but lower than studies
done in Sudan (72.9%) [9],Zambia (34.8%) [23], and
India (68.65%) [8]. The difference could be the variation
of sample size, Level of hygiene at the community and
individual level, study area, causative agent for puerperal
sepsis, institutional delivery coverage, and quality of

maternity service. Good quality of maternity service and
high rate of institutional delivery coverage decreases the
rates of puerperal sepsis. Beside to this, good hygiene of
the community and maternity women at an individual
level might be helpful to prevent puerperal sepsis.

The subgroup analysis of this study showed that the
prevalence of puerperal sepsis among postpartum
mothers was significantly varies across regions. The
highest prevalence of puerperal sepsis was observed in
Ambhara region 18.54% (95CI:3.69, 33.39) and the lowest
prevalence was seen in Self-administered cities (Addis
Abeba and Dire Dawa) 10.58(95CI:6.13, 15.04). This

Study ID

AlemaleAdmas etal (2020)
Daniel Atlaw etal (2019)

Overall (I>= 0.0%, p = 0.970)

~N

OR (95% CI)

4.04 (1.48, 11.05)

3.92 (1.10, 13.93)

3.99 (1.82, 8.78)

1

Fig. 6 Pooled odds ratio of the association between being multiparous mother and puerperal sepsis

10
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Study ID

Daniel Demissie etal (2019)
GetuAlemu etal (2019)
Daniel Atlaw etal (2019)

Overall (I = 74.3%, p = 0.020)
NOTE: Weights are from random-effects an

'
'
'

alysis

OR (95% CI)

1.55 (1.06, 2.28)
4.00 (1.33, 12.03)
7.22(2.25,23.22)

3.15(1.17, 8.52)

Fig. 7 pooled odds ratio of the association between having vaginal examination 25 and puerperal sepsis
.

10

could be the difference of awareness for maternal and
child health services, distance of health institution which
gives maternity services from their home, and availability
health institutions and medical equipments. The aware-
ness of postpartum mothers who lives in the town ad-
ministrative (Addis Abeba and Dire Dawa) about the
availability of maternity health services is high due to
their exposure for radio, television, and mass media, and
press. Beside to this, postpartum mothers who live in
the town administrative (Addis Abeba and Dire Dawa)
have good infrastructures such as road, and ambulance
to rich timely and get maternity services in compare to
who lives in Amhara region (Almost all part is rural and
distant to get maternity health services).

The current study revealed that CSD was significantly
associated with puerperal sepsis. The odds of developing
puerperal sepsis among women who had CSD were 3.26
times higher than as compared to those who had a vagi-
nal delivery (AOR =3.26, 95% CI: 1.90, 5.61). These find-
ing supported by studies done in Scotland [24], and
Tanzania [25] which was reported that having CSD was
associated with puerperal sepsis. The possible explan-
ation could be due to poor infection prevention tech-
nique during operation procedure, Loss significant
amount of blood due to poor homeostasis during CSD,
and High load of obstetric of cases in the maternity
ward. Ethiopia is one of the countries which have a high
population with poor health service coverage especially

Study ID.

FikremelkotTemesgen (2014)
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Fig. 8 pooled odds ratio of the association between anemia and puerperal sepsis
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maternal and child health service which might lead
puerperal sepsis.

Membrane rupture>24h was significantly associated
with puerperal sepsis. Accordingly, the likelihood of
puerperal sepsis was 4.04 times higher in those mothers
who had membrane rupture>24h as compared to their
counterparts (AOR: 4.04, 95CI:2.54, 6.42). This result is
similar with studies done in Pakistan [22], and Kenya
[26] which reported that membrane rupture >24 h is as-
sociated with puerperal sepsis. This could be once the
membrane (which gives protection for upper reproduct-
ive tract from ascending infection) ruptured bacterial or-
ganisms which arises from external environment and
vagina have got the chance to go through dilated cervix
to the upper internal reproductive tract. Moreover, if a
woman comes with ruptured membrane with dilated
cervix and took long time to give birth the number of
vaginal examination increased as time gooses and this
might leads to puerperal sepsis.

Being multiparous mother was significantly associ-
ated with puerperal sepsis. The likelihood of puer-
peral sepsis was 3.99 times higher in multiparous
mothers as compared to their counterparts (AOR:
3.99, 95CI:1.82, 8.78). This finding is similar with the
studies done in United States of America [27], and
Pakistan [22] which reported that being multiparous
mother is associated with puerperal sepsis. This could
be due to when parity increases some obstetrical
complications such as uterine rupture, Post partum
hemorrhage, and retained placenta increases and this
complication also increases the rate of puerperal
sepsis due to numerous manipulation of the internal
reproductive tract of the mother.

Having vaginal examination >5 times was significantly
associated with puerperal sepsis. Accordingly, the
likelihood of puerperal sepsis was 3.15 times higher in
those mothers who had vaginal examination >5 times as
compared to their counterpart (AOR: 3.15, 95CI, 1.17,
8.52). This result is similar with the studies done in
Kenya [28] Egypt [29], South Asia [30]. This could be
when mothers have unnecessary multiple vaginal exam-
ination during labor and delivery we inoculate bacteria
from outside environment and vagina to the internal
reproductive organs and this could leads to puerperal
sepsis.

The present study showed that anemia was signifi-
cantly associated with puerperal sepsis. The likelihood of
puerperal sepsis was 5.68 times higher in those mothers
who had anemia as compared to their counterpart
(AOR: 5.68, 95CI:4.38, 7.36). This study is similar to the
study done in Scotland [24], and Nigeria [21]. The pos-
sible explanation could be anemic mothers lack natural
tolerance for infection and this might leads to puerperal
sepsis. Ethiopia is one of the countries which have poor
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socio-economic status; due to this pregnant and postpar-
tum mothers face a lack of a balanced diet to challenge
anemia and its associated complications like sepsis.

Limitation

This study is limited by the identifying of a few numbers
of studies reporting puerperal sepsis, of which merely
seven were deemed to be good procedural quality. This
study might not represent the overall prevalence of
puerperal sepsis at the country level due to the small
number of studies and lack of representations of the
different regions in Ethiopia.

Conclusion

The prevalence of puerperal sepsis was high in Ethiopia.
CSD, Membrane rupture>24h, Being a multiparous
mother, vaginal examination>5, and anemia were factors
significantly associated with puerperal sepsis. Appropri-
ate standard infection prevention techniques during
CSD shall be practiced to reduce the maternal burden of
puerperal sepsis. The frequent vaginal examination
should be discouraged during the intrapartum period.
Besides this, routine Iron sulfate supplementation and
counsel on iron reach foods during antepartum and
postpartum shall be considered for all mothers.

Abbreviations
OR: Odds ratio; Cl: Confidence interval; CSD: Cesarean section delivery;
SDGs: Sustainable developmental goals

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/513690-021-00732-y.

Additional file 1. PRISMA 2009 Checklist
Additional file 2.

Additional file 3. Table 1 Quality of assessment of articlesusing
Newcastle - Ottawa quality assessment Scale (NOS): (Adapted for cross-
sectional studies)

Acknowledgments
Not applicable.

Authors’ contributions

AM contributed in data extraction, data entry, data analysis, and writing the
manuscript. ED contributed in data extraction, quality assessment of the
primary articles, and writing the manuscript. The author(s) read and
approved the final manuscript.

Funding
No funding source was found for this systematic review and meta-analysis
study.

Availability of data and materials
Data will be obtainable on request from the principal investigator.

Declarations
Ethics approval and consent to participate

Since this study is systematic review and meta-analysis ethics approval and
consent to participate is not necessary.


https://doi.org/10.1186/s13690-021-00732-y
https://doi.org/10.1186/s13690-021-00732-y

Melkie and Dagnew Archives of Public Health

(2021) 79:216

Consent for publication
Not applicable.

Competing interests
There is no conflict of interest for systematic review and meta-analysis.

Received: 19 July 2021 Accepted: 8 November 2021
Published online: 29 November 2021

References

1.

15.
16.

20.

Demisse GA, Sifer SD, Kedir B, Fekene DB, Bulto GA. Determinants of
puerperal sepsis among post partum women at public hospitals in west
SHOA zone Oromia regional STATE, Ethiopia (institution BASEDCASE control
study). BMC pregnancy and childbirth. 2019;19(1):1-6. https://doi.org/10.11
86/512884-019-2230-x.

Madhudas CKF, Sirichand P. Maternal morbidity and mortality associated
with puerperal Sepsis. J Liquat Univ Med Heal Sci. 2008;10(2):121-3.

Kehoe S NJ, Norman J.. Maternal and infant deaths: chasing millennium
development goals 4 and 5. London. RCOG. 2010:433.

Van Dillen JZJ, Schutte J, van Roosmalen J. Maternal sepsis: epidemiology,
etiology and outcome. Curr Opin Infect Dis. 2010;23(3):249-54. https//doi.
0rg/10.1097/QCO.0b013e328339257¢.

Berhan YBA. Causes of maternal mortality in Ethiopia: a significant decline in
abortion related death. Ethiop J Health Sci. 2014;24(0):15-28. https.//doi.
0rg/10.4314/ejhs.v24i0.3S.

Dare A BC. Puerperal sepsis : a preventable post- partum complication.. Aids
Res Hum retroviruses. 2015;15(4):92-95,15(4):92-5.

Quershi M AF. Prevalence of microbial isolates in blood cultures and their
antimicrobial susceptibility profiles. Biomedica 2011; 27 (2):136-139,27(2):
136-9.

amboli SS SS. Puerperal sepsis: predominant organisms and their
antibiotic sensitivity pattern. Int J Reprod Contracept Obstet and
Gynecol. 2016;5(3):762.

Mohamed IMA, Rabie A. Puerperal Sepsis in Rural Hospital Sudan. Mat Soc
Med. 2013;25(1):19-22. https.//doi.org/10.5455/msm.2013.25.19-22.
Abebaw N. Assessment of the prevalence and associated factors of
puerparal sepsis among PNC women during post -partum period at dessie
referal hospital, Ethiopia. 2018.

Temesgen F. Incidence and determinants of puerperal fever among
Parturients who gave birth in a tertiary teaching hospital. Addis Ababa:
Addis Ababa University Institutional Repository; 2015.

Demissie D, Seyoum B, Demena M, Yeshitila B. Septicemia, its bacterial
isolates, drug susceptibility patterns and associated factors among
suspected women attending delivery at Dilchora Hospital, Dire Dawa,
Eastern Ethiopia. Ethiopian Medical Journal. 2019.

Atlaw D, Seyoum K. Puerperal sepsis and its associated factors among
mothers in University of Gondar referral hospital, Ethiopia, 2017. Int J Pregn
& Chi Birth. 2019;5(5):190-5. https://doi.org/10.15406/ipcb.2019.05.00175.
Admas A, Gelaw B, Worku A, Melese A. Proportion of bacterial isolates, their
antimicrobial susceptibility profile and factors associated with puerperal
sepsis among post-partum/aborted women at a referral Hospital in Bahir
Dar, Northwest Ethiopia. Antimicrobial Resistance & Infection Control. 2020;
9(1):1-10. https://doi.org/10.1186/513756-019-0676-2.

FMOH. Sustainable Development Goals. 2015.

Caughey AB, Cahill AG, Guise J-M, Rouse DJ. Obstetricians ACo,
gynecologists. Safe prevention of the primary cesarean delivery. Am J
Obstet Gynecol. 2014,210(3):179-93. https://doi.org/10.1016/j.aj0g.2014.
01.026.

Liben HTG, Workneh D. Risk factors of puerperal sepsis among mothers
who gave birth in Jimma university specialized hospital, south West
Ethiopia; 2016.

Sterne JABB, Egger M. The funnel plot. Publication bias in meta-analysis:
Prevention, assessment and adjustments. 2005:75-98. https.//doi.org/10.1
002/0470870168.ch5.

Peters JLSA, Jones DR, Abrams KR, Rushton L. Comparison of two methods
to detect publication bias in meta-analysis. Jama. 2006,295(6):676-80.
https://doi.org/10.1001/jama.295.6.676.

Liben H, Tura G, Workneh D. Risk factors of puerperal sepsis among mothers
who gave birth in Jimma university specialized hospital, south West
Ethiopia; 2016.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 11 of 11

Ezugwu FOOH. Prevalence and correlates of maternal morbidity in Enugu.
AJOL. 2010;3(1):121-30.

Khaskheli MNBS, Sheeba A. Risk factors and complications of puerperal
sepsis at a tertiary healthcare Centre. Pakistan J Med Sci. 2013,29(4):972-6.
https://doi.org/10.12669/pjms.294.3389.

Vallely L AY, Murray SF.. Postpartum maternal morbidity requiring hospital
admission in Lusaka, Zambia.. BMC Pregnancy Childbirth. 2005;8(3):3-8.
Acosta CBS, Tuffnell D, Kurinczuk J, Knigh M. Maternal sepsis: a Scottish
population-based case-control study. BJOG. 2012;119(4):83-74. https://doi.
org/10.1111/}.1471-0528.2011.03239.x.

Winani SCP, Wood S, Mosha F, Chirwa T. Evaluation of a clean delivery kit
intervention in preventing cord infection and puerperal sepsis in Mwanza
Tanzania. Final research report. 2005.

Maritim CVJN, Margaret K. Associated factors with puerperal Sepsis among
reproductive age women in Nandi County, Kenya. Journal of Midwifery and
Reproductive Health. 2017;5(4):1032-40.

Acosta CD KM, Lee HC, et al. T. 2013. PLoS one. The Continuum of Maternal
Sepsis Severity : ;8(7):1-8.

DNA. s. Magnitude and Riask factors associted with puerpural sepsis
University of Nairobi. 2013.

El-Mahally AA KI, al. T.. Risk factors of puerpural sepsis in Alexanderia..
Egyptian public Health Association 2004;3(4):312-331.

O. L. The prevalence and risk factors of puerperal sepsis in South Asia: a
systematic review. 2014-2015.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s12884-019-2230-x
https://doi.org/10.1186/s12884-019-2230-x
https://doi.org/10.1097/QCO.0b013e328339257c
https://doi.org/10.1097/QCO.0b013e328339257c
https://doi.org/10.4314/ejhs.v24i0.3S
https://doi.org/10.4314/ejhs.v24i0.3S
https://doi.org/10.5455/msm.2013.25.19-22
https://doi.org/10.15406/ipcb.2019.05.00175
https://doi.org/10.1186/s13756-019-0676-2
https://doi.org/10.1016/j.ajog.2014.01.026
https://doi.org/10.1016/j.ajog.2014.01.026
https://doi.org/10.1002/0470870168.ch5
https://doi.org/10.1002/0470870168.ch5
https://doi.org/10.1001/jama.295.6.676
https://doi.org/10.12669/pjms.294.3389
https://doi.org/10.1111/j.1471-0528.2011.03239.x
https://doi.org/10.1111/j.1471-0528.2011.03239.x

	Abstract
	Background
	Methods
	Result
	Conclusion

	Background
	Methods
	Searching strategies
	Outcome variable measurement
	Independent variable definition
	Caesarean delivery
	Rupture of membrane (ROM) ≥24&thinsp;h
	Multiparous mother
	Vaginal examination ≥5
	Anemia

	Criteria for inclusion and exclusion
	Study screening and selection
	Critical appraisal and reliability check
	Data extraction
	Data analysis

	Result
	Search result
	Study characteristics
	Publication bias
	Prevalence of puerperal sepsis
	Subgroup analysis
	Factors associated with puerperal sepsis
	The association between puerperal sepsis and CSD
	The association between puerperal sepsis and membrane rupture ≥24&thinsp;h
	The association between puerperal sepsis and being multiparous mother
	The association between puerperal sepsis and having vaginal examination ≥5 times
	The association between puerperal sepsis and anemia

	Discussion
	Limitation

	Conclusion
	Abbreviations
	Supplementary Information
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

