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ABSTRACT
Introduction: Puerperal Sepsis (PS) is an inflammatory response to the infection of the female reproductive system 
caused by bacterial, viral, fungal or parasitic pathogens. It affects women during or within six weeks of childbirth. 
For these, identification of determinants of puerperal sepsis reduces the health and economic impact through early 
detection and intervention. Though studies were conducted on puerperal sepsis in Ethiopia, there is a lack of 
information on its determinants of puerperal sepsis directly related to pneumonia in the study area. Therefore, 
this study aimed to identify determinants of puerperal sepsis among post-partum women at Finote Selam General 
Hospital, Amhara, Ethiopia, 2022.

Materials and methods: Institutional based unmatched case-control study was conducted from May 10, 2022, to July 
15, 2022, on post-partum women of 220 (55 cases and 165 controls with a 1:3 case-control ratio determined by the 
open epi version 3. Cases and controls were extracted by consecutive sampling. A structured face-to-face interviewer-
administered questionnaire and checklist were used. Data were entered and analyzed using epi data version 4.4.2.1 
and Statistical Package for Social Sciences (SPSS) version 25, respectively. Variables with a p-value ≤ 0.25 in the 
bi-variable logistic analysis were entered into a multivariable logistic regression model. Hosmer and Lemeshow’s 
goodness-of-fit test and multi-collinearity were checked. Statistical significance was declared at p-value <0.05 along 
with, 95% Confidence Interval (CI).

Results: The result of multiple logistics regression revealed that the odds of developing PS directly related with post-
partum pneumonia were caesarean delivery (Adjusted Odds Ratio (AOR)=2.802, 95% CI: 1.207, 6.502), hypertension 
(AOR=2.431, 95% CI: 1.257, 4.700), history of anemia (AOR=0.343, 95% CI: 0.145, 0.811 were determinants of 
post-partum pneumonia.

Conclusion: Majority of the determinants were obstetric related.
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several problems can develop and some are severe and end up in 
death [1].

Worldwide 49 million individuals were affected by sepsis and 
approximately 11 million potentially avoidable deaths occurred 
due to sepsis. It affects individuals of any sex and any age but, 
there are significant differences in the burden of the disease. 
It extremely affects susceptible populations such as postpartum 
women and neonates. Globally, the death of postpartum women 
due to PS was 11/1000 women giving birth. Furthermore, the 

INTRODUCTION

Puerperium is defined as the time following delivery during 
which pregnancy-induced maternal anatomical and physiological 
changes return to none pregnant state. Its duration is 
understandably inexact, but it is considered to be the period of 
the first six weeks following childbirth or abortion. Although 
much less complex compared with pregnancy, the puerperium 
has appreciable changes, some of which may be either bothersome 
or worrisome for the new mother. Significantly in this period, 
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determinants of PS influenced neonatal sepsis [2,3].

A comprehensive project in 204 countries in the world showed 
that there were 20,569,889 incident cases of puerperal sepsis [4]. 
Moreover, PS is high in low and middle-income countries. A study 
conducted in Nigeria showed that the incidence of puerperal 
sepsis was 9.34% [5]. In addition, a study conducted in Tanzania 
showed that the prevalence of puerperal sepsis was 11.5% [6]. PS 
in Ethiopia ranges from 5% to 34%. And the lowest range was 
found in the Amhara region [7].

Findings in African countries identified that PS ranges from 
the first to fourth leading cause of maternal death [8]. In those 
countries, PS women end up with septicaemia 42.4%, pelvic 
peritonitis 17.6%, pelvic abscess 15.3%, endotoxic shock (09.4%), 
Deep Vein Thrombosis (DVT) 8.2% and renal failure 07.1% [9]. 
In Ethiopia, puerperal sepsis was the 4th leading cause of maternal 
mortality [10]. Moreover, in Ethiopia, 65% of maternal death 
occurred in the postpartum period and PS accounts for almost 
82% of death [11].

In terms of economic impact, puerperal sepsis had both 
productive day loss and hospital costs concerning their length of 
stay in the hospitals [12]. 

Puerperal sepsis can be prevented by early diagnosis and treatment 
of urinary tract infections, diagnosis and treatment of anemia 
and malnutrition, diagnosis and treatment of diabetes mellitus, 
assessment of the risk factors for puerperal sepsis, timely diagnosis 
and treatment of pre-existing sexually transmitted infections, 
timely diagnosis and management of feato pelvic disproportion, 
identification and appropriate management of prolonged labor 
[13-15].

Nowadays, Ethiopia adopted a Sustainable Development Goal 
(SDG) that will be achieved in 2030. From the goals of SDG, 
the 3rd goal is good health and wellbeing. From the indicator 
of this SDG, the 1st one is to decrease maternal mortality 
to 70 per 100,000 live births. But before 2030 there was a 
plan to decrease the maternal mortality ratio from 412 to 
199/100,000 life birth by 2020. This goal failed [16]. This 
was due to financial shortage, lack of national security, lack 
of continuous monitoring and evaluation and accountability 
[17]. Moreover, puerperal sepsis was one of the leading causes 
of maternal mortality [18].

To prevent long-term adverse consequences of PS, early diagnosis 
and early intervention are critical. But belief surrounding critical 
care interventions in pregnancy, during labor and post-partum 
is being challenged and future research is necessary to maximize 
beneficial options available for PS [19].

Studies investigated in Ethiopia and other countries have 
a controversy on the risk factors of PS. A study conducted in 
India and Tanzania indicates that moderate and severe anemia 
and urinary tract infections had a significant effect on PS [20]. 
A case-control study conducted in Pakistan showed that diabetes 
mellitus during pregnancy and before pregnancy significantly 
affects puerperal sepsis but in Ethiopia, diabetes mellitus had no 

significant effect on PS [21,22]. On the other side, a cohort study 
in Pumwani maternity hospital indicates that anemia and other 
comorbidities had no significant association with PS [23]. 
In Ethiopia, a study on puerperal sepsis showed that anemic 
women had more chance to develop puerperal sepsis; but, it 
was not affected by diabetes mellitus and hypertension. Again 
studies conducted in Ethiopia didn’t consider some variables 
like personal-related determinants, medical problems and 
behavioral-related factors [24,25]. Further, more studies in 
the world didn’t say anything about puerperal sepsis directly 
related to pneumonia even if post-partum pneumonia is 
high. Therefore, this study aimed to identify determinants 
of puerperal sepsis directly related to pneumonia by using 
primary data in combination with a chart review at Finote 
Selam general hospital, 2022.

MATERIALS AND METHODS

The study design

An Institutional based unmatched case-control study design was 
conducted.

Study setting and period

The study was conducted at Finote Selam general hospital from 
May 10, 2022, to July 15, 2022. The hospital is found in Finote 
Selam town which is the administrative town of the west Gojjam 
zone. The town is located 176 km and 387 km far from Bahir 
Dar (the capital city of the Amhara region) and Addis Ababa (the 
capital city of Ethiopia), respectively. This town has a longitude 
and latitude of 10°42’N 37°16’E/ 10.700°N 37.267°E with an 
elevation of 1917 meters above sea level.

Population

Source population: All postpartum women who gave birth at 
Finote Selam general hospital were source populations.

Study population: It includes cases and controls.

• 
directly related with pneumonia by a physician at Finote 
Selam general hospital during the study period were the 
study population for cases.

• 
and postnatal care and were not diagnosed with PS directly 
related with pneumonia after being screened for PS during 
the study period were the study population for controls.

Sample size determination: The sample size was determined 
using open epi version 3 for an unmatched case-control study to 
four potential determinants (delivered by instrument, delivered 
by Caesarean Section (CS), vaginal examination more than 4 
times and multiparous) which were significant in previous studies 
with the consideration of the following assumptions: confidence 
level 95%, power 80 and cases to control the ratio of 1:3 [26]. 
Delivery by CS provided the largest sample size (208) and an 
additional 5% of the total sample size was added to compensate 
non-response rate and the final sample size became 220 (55 cases 
and 165 controls) (Table 1).

Cases: Postpartum women who were diagnosed with PS 

Controls: Postpartum women who attended late postpartum 
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Sampling procedure

From postpartum women who were admitted to Finote Selam 
general hospital, women who had been diagnosed with PS (55) 
directly related with pneumonia were selected by a consecutive 
sampling technique and three consecutive controls (165) were 
selected by consecutive sampling technique from postpartum 
women who needs late postpartum and postnatal care for each 
case until the required sample size was fulfilled.

Eligibility criteria

Inclusion criteria: It includes cases and controls.

• 
service at Finote Selam general hospital with PS during data 
collection were included. 

• 
postpartum and postnatal care at Finote Selam general 
hospital and have no diagnosis of PS in current delivery was 
included.

Exclusion criteria: It includes cases and controls.

• 
at Finote Selam general hospital were excluded from the 
study if they were unable to communicate until the end of 
the study period.

• 
and postnatal care at Finote Selam general hospital and 
whose cards disappeared were excluded from the control 
group.

Variables

Dependent variable: The dependent variable is puerperal sepsis 
directly related with pneumonia.

Independent variable: There are five groups of independent 
variables in the study which are as follows.

• 
occupation, marital status, nutritional status and Education. 

• 
examination, mode of placental delivery, parity, Premature 
Rupture of Membranes (PROM), mode of delivery, Antenatal 

Care (ANC), duration of labor.

• 
urinary tract infection, malaria infection, diabetes mellitus.

• 
hospital, referral status, hygienic practice.

• 
sexual partner, use of herbs.

Operational definitions

Puerperal sepsis: It refers to post-partum women that have at 
least one of the infections (mastitis, breast abscess, Urinary Tract 
Infections (UTI), pneumonia, wound infection and uterine 
infection) with signs and symptoms of systemic infections (pyrexia 
more than 38°C, hypothermia less than 36°C, tachycardia more 
than 90 beats/minute, a respiratory rate of more than 20 breaths/
minute and systolic blood pressure less than 90 mmHg) in the 
post-partum period [27].

History of puerperal sepsis directly related with pneumonia: 
When post-partum women claimed or documented as she was 
ever diagnosed or treated for PS directly related with pneumonia 
at least once after the last delivery.

History of chronic hypertension: When post-partum women 
claimed or documented as she was ever diagnosed or treated for 
hypertension at least once before 20 weeks of pregnancy.

History of anemia: When post-partum women claimed or 
documented as she was ever diagnosed or treated for iron 
deficiency anemia at least once.

History of malaria: When post-partum women claimed or 
documented as she was ever diagnosed or treated for malaria at 
least once.

History of urinary tract infection: When post-partum women 
claimed or documented as she was ever diagnosed or treated for 
UTI at least once before labor.

Cases: Postpartum mothers admitted with puerperal sepsis 
directly related with pneumonia after being diagnosed by a 
physician were included.

Controls: These are those late postpartum or postnatal care 
women who have no diagnosis of puerperal sepsis at Finote 

Variables 
The proportion of 

control exposed
The proportion of 

cases exposed
Number of cases in the 

sample 
Number of controls in 

the sample 

Total sample

Size 

Delivered by 
instrument 

11.7 33.31 48 144 164

Delivered by CS 20.7 42.1 52 156 208

Vaginal examination ≥ 
5 times

16.4 41.86 41 123 143

Multiparous 64.77 87.82 43 127 170

Note: CS: Caesarean Section

Table 1: Sample size calculation for determinants of puerperal sepsis among post-partum women at Finote Selam general hospital, west Gojjam zone, 
Amhara, Ethiopia, 2022.

Cases:

Controls:

All postpartum women who needed health care 

All postpartum women who needed late 

 Postpartum women who needed health care services 

Postpartum women who needed late postpartum Controls:

Cases:

 Age, residence, 

 It includes number of vaginal 

Hypertension, anaemia, 

Length of stay in the 

 Number of 

Obstetric determinants:

 

 

 

 Socio-demographic   characteristics: 

Medical-related determinants:

Health institution determinants:

Behavioral characteristics of the respondents:
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Selam general hospital or other health institutions and after 
being screened for PS considered as controls.

Mid-Upper Arm Circumference (MUAC): Measurement of less 
than 21 cm is considered malnutrition [28].

Late postnatal and postpartum care: It is care provided for the 
women and the infant at six weeks ± 3 days in the postpartum 
period [29].

Multiple sexual partners: These are defined as having more than 
one sexual partner in the last 12 months preceding the pregnancy 
[30].

Post-partum pneumonia is a woman that develops pneumonia in 
the post-partum period.

Data collection procedure

Data was collected from postpartum women attending health 
care services by using structured interviewer-administered 
questionnaires and chart review. Initially, it was prepared in 
English. The English version was translated to the Amharic 
language and back-translated to English to ensure consistency 
by two professionals. The questionnaires contain five major 
groups of variables: Maternal socio-demographic characteristics, 
obstetric-related determinants, medical-related determinants, 
behavioral-related determinants and health service-related 
determinants. The data was collected by two graduate nurses and 
supervised by one graduate midwife.

Data quality control issues

The data collectors and supervisor were trained for one day 
on the objective, relevance of the study and confidentiality of 
information. The data was collected after a pre-test at Shegaw 
Motta general hospital. During the pre-testing, the questionnaire 
was assessed by 5% of respondents (12 respondents) at Shegaw 
Motta general hospital. After the pre-test clarity, completeness, 
how much time needed to complete and the sensitivity of the 
subject matter was assessed and necessary adjustments were done 
by the principal investigator. Cronbach’s alpha coefficient was 
used to know the internal consistency of the questionnaire and 
it was 0.803. The data collection process was closely supervised 
by one graduate midwife. There were regular meetings among 
the investigator, data collectors and supervisor every Friday to 
discuss and solve problematic issues faced by the data collection 
producer.

Data management and analysis

The collected data were entered into epi data version 4.4.2.1 
and exported to a Statistical Package of Social Science (SPSS) 
version 25 for further analysis. Descriptive analysis was carried 
out to check the levels of missing values and expected frequency. 
Bi-variable logistic regression, with 95% (CI), was used to see 
the association between each independent variable and the 
outcome variable. Independent variables with a p-value of ≤ 0.25 
were included in the multivariable logistic regression analysis to 
control confounding factors. Hosmer and Lemeshow’s goodness-
of-fit test was checked to check whether the model was fit or 
not and it was found to be insignificant (p-value=0.478) which 
indicates the model was fitted. Multi-collinearity was checked 
by using the variance inflation factor and it was found that the 
value of the variance inflation factor of variables was less than 4 
which indicates that multi-collinearity is in the acceptable range. 
Finally, a multivariable logistic regression analysis was done to 
assess the determinants of puerperal sepsis. The level of statistical 
significance was declared at p-value <0.05 with, 95% CI. The 
backward stepwise technique method was used.

RESULTS

Socio-demographic characteristics of respondents

Overall 220 study participants (55 cases and 165 controls) were 
interviewed in the study and the response rate was 100%. Almost 
one-third of cases and 71(43%) controls were aged between 25 
and 29 years old. The mean age of the total participants was 28.56 
± 4.93. Nearly one-third of cases and 131(79.4%) of controls 
were from urban areas. Of PS women, 23(41.8%) had no formal 
education, while 94(57%) of controls had a diploma and higher 
level of education. Around one-fourth of cases and 96(58.2%) of 
controls were self-employed (Table 2).

Obstetric characteristics of the respondents

Of the overall participants (55 cases and 165 controls), more 
than one-third of and 68(41.2%) cases and controls were parity 
three and above respectively. Almost thirty-six percent of cases 
and nearly one-tenth of 18(10.9%) of controls were delivered by 
CS. Nearly one-third and one-tenth of 17(10.3%) of cases and 
controls were delivered after 24 hours’ duration respectively. 
Nearly half of the cases and 105 105(63.6%) of controls had a 
history of PROM in the latest pregnancy. All of the cases and 
controls had ANC (Table 3).

Variables
Cases (n=55) Controls (n=165)

N(%) N(%)

Age 

<15-20 11(20) 9(5.5)

20-24 9(16.4) 22(13.3)

25-29 18(32.7) 71(43)

30-34 10(18.2) 48(29.1)

35 and above 7(12.7) 15(9.1)

Residence 

Urban 19(34.5) 131(79.4)

Table 2: Socio-demographic characteristics of postpartum women directly related with pneumonia at Finote Selam general hospital, west Gjjam zone, 
Amhara, Ethiopia, 2022.
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Variables
Cases(n=55) Controls(n=165)

N(%) N(%)

Parity

One 25(45.5) 49 (29.7)

Two 11(20) 48(29.1)

Three and above 19(34.5) 68(41.2)

Mode of delivery

SVD 27(49.1) 141(85.5)

Instrument 8(14.5) 6(3.6)

CS 20(36.5) 18(10.9)

Duration of labor

<12 hours 25(45.5) 102(61.8)

12-24 hours 11(20) 46(27.9)

≥ 25 hours 19(34.5) 17(10.3)

How labor started

Spontaneous 45(81.8) 155(93.9)

Induced 10(18.2) 10(6.1)

Premature rupture of membranes

Yes 28(49.1) 60(36.4)

No 27(50.9) 105(63.6)

Manually delivered placenta

No 27(49.1) 143(82.7)

Yes 28(50.9) 22(13.3)

No. of PV

01-Feb 34(61.8) 144(87.3)

≥ 3 21(38.2) 21(12.7)

Note: No.: Number; PV: Per Vagina; SVD: Spontaneous Vaginal Delivery; CS: Cesarean Section

Table 3: Obstetric characteristics of postpartum women with PS directly related with pneumonia at Finote Selam general hospital, west Gjam zone, 
Amhara, Ethiopia, 2022.

Rural 36(65.5) 34(20.6)

Educational status of the women

College and above 12(21.8) 94(57)

Secondary school 5(9.1) 34(20.6)

Primary school 15(27.3) 21(12.7)

No formal 23(41.8) 16(9.7)

Occupation of the women 

Employed 32(41.8) 59(35.8)

Self-employed 13(23.6) 96(58.2)

Housewife 10(18.2) 10(6.1)

Marital status

Married 48(87.3) 154(93.3)

Divorced 7(12.7) 11(6.7)

Mid‐upper arm circumference

≥ 21cm 38(69.1) 150(90.9)

<21cm 17(30.9) 15(9.1)
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Variables
Cases(n=55) Controls(n=165)

N(%) N(%)

History of hypertension

No 31(56.4) 145(87.9)

Yes 24(43.6) 20(12.1)

History of UTI

No 40(72.7) 155(93.9)

Yes 15(27.3) 10(6.1)

History of anemia

No 32(58.2) 153(92.7)

Yes 23(41.8) 12(7.3)

History of malaria

No 26(47.3) 147(89.1)

Yes 29(52.7) 18(10.9)

Note: UTI: Urinary Tract Infections

Table 4: Medical characteristics of postpartum women with and without PS directly related with pneumonia at Finote Selam general hospital, west 
Gojjam zone, Amhara, Ethiopia, 2022.

Variables
Cases(n=55) Controls(n=165)

N(%) N(%)

History of multiple sexual partners

No 41(74.5) 128(77.6)

Yes 14(25.5) 37(22.4)

History of herbs

No 55(100) 165(100)

Table 5: Behavioral characteristics of postpartum women with and without PS directly related with pneumonia at Finote Selam general hospital, west 
Gojjam zone, Amhara, Ethiopia, 2022.

variable and PS to identify candidate variables for multivariable 
logistic regression. Residence, level of education, mode of 
delivery, duration of delivery, history of prom, manual delivery 
of the placenta, no of PV/4 hour, history of hypertension, 
history of UTI, history of anemia, history of malaria, nutritional 
status and referral status were significant variables in bi-variable 
logistic regression. Those variables with a p-value of ≤ 0.25 in the 
bi-variable logistics analysis were entered into the multivariable 
logistic analysis. The backward stepwise method was used to 
identify the determinants of PS.

The result of multiple logistics regression revealed that the odds 
of developing PS were 2.802 (AOR=2.802, 95% CI: 1.207, 
6.502) times higher among C/D as compared to vaginal delivery. 
Postpartum women having a history of hypertension had 2.431 
(AOR=2.431, 95% CI: 1.257, 4.700) times higher odds of 
developing PS as compared to their counterparts. Mothers having 
a history of anemia had 0.343 (AOR=0.343, 95% CI: 0.145, 
0.811) times higher odds of developing PS as compared with their 
counterparts (Table 7).

Medical characteristics of the respondents

Of the total cases of 55 and controls of 165, 24(43.6%) cases had 
a history of hypertension, while more than one-tenth of controls 
had a history of hypertension. More than one-fourth of cases had 
a history of UTI but, only 10(6.1%) of controls had a history of 
UTI (Table 4).

Behavioral characteristics of the respondents

Of the overall cases of 55 and controls of 165, almost one-fourth of 
cases and nearly one-fifth of controls had a history of multiple sexual 
partners. All cases and controls had no history of herbal usage (Table 5).

Intuitional characteristics of respondents

Nearly forty-seven 26 of cases were referred from other health 
institutions, but only 29(17.6%) of controls were referred from 
other health institutions (Table 6).

Determinants of puerperal sepsis directly related to 
pnuemonia

Bi-variable logistic regression was done between each independent 
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Variable
Cases(n=55) Controls(n=165)

N(%) N(%)

Hygiene practice observed from the assistant

Hand washing 4(7.3) 7(4.2)

Wear glove 39(70.9) 150(90.9)

Not seen 12(21.8) 8(4.8)

Duration of stay in the hospital

≤ one day 20(36.4) 138(83.6)

2-3 days 13(23.6) 19(11.5)

≥ 3 days 22(40) 8(4.8)

Referral status

No 29(52.7) 136(82.4)

Yes 26(47.3) 29(17.6)

Table 6: Institutional characteristics of postpartum women with and without PS directly related with pneumonia at Finote Selam general hospital, 
west Gjjam zone, Amhara, Ethiopia, 2022.

Table 7: Determinants of PS directly related to pneumonia among post-partum women at Finote Selam general hospital, west Gjjam zone, Amhara, 
Ethiopia, 2022.

Variables Case N(%) Control N(%) COR(95% CI) AOR(95% CI)

Residence

Rural 36(65.5) 34(20.6) 5.272(0.433, 1.642) 2.251(0.998, 5.078)

Urban 19(34.5) 131(79.4) 1 1

CS delivery

Yes 20(36.5) 18(10.9) 5.820(0.147, 0.645) 2.802(1.207, 6.502)*

No 27(49.1) 141(85.5) 1 1

Duration of delivery

>=25 hour 19(34.5) 17(10.3) 4.56(0.421, 2.532) 3.747(1.272, 9.038)

12-24 hour 11(20) 46(27.9) 0.976(0.390, 2.690) 0.643(0.234, 1.765)

<12 hour 25(45.5) 102(61.8) 1 1

Hypertension

Yes 24(43.6) 20(12.1) 4.677(0.208, 0.722) 2.431(1.257, 4.700)**

No 31(56.4) 145(87.9) 1 1

Malaria

Yes 29(52.7) 18(10.9) 9.110(0.248, 0.990) 1.121(0.263, 4.780)

No 26(47.3) 147(89.1) 1 1

Anemia

Yes 40(72.7) 145(87.9) 2.719(1.177, 5.787) 0.343(0.145, 0.811)

No 15(17.3) 20(12.1) 1 1

Mid-Upper Arm Circumference (MUAC)

<21 cm 46(83.6) 142(86.1) 1.208(0.552, 2.796) 2.095(0.537, 8.164)

>=21 cm 9(16.4) 23(13.9) 1 1

Referral status

Yes 41(74.5) 124(75.2) 1.033(0.512, 2.084) 3.902(1.620, 7.399)

No 14(25.5) 41(24.8) 1 1

Note: AOR: Adjusted Odds Ratio; COR: Crude Odds Ratio; CI: Confidence Interval; CS: Cesarean Section.
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odds ratio, emphasizing the impact of the mode of delivery on 
maternal health. Additionally, hypertension and a history of 
anemia were identified as significant determinants, further 
highlighting the multifaceted nature of factors contributing to 
post-partum pneumonia. The findings underscore the importance 
of obstetric-related elements in the development of puerperal 
sepsis and emphasize the need for targeted interventions in this 
regard. This study contributes valuable insights into the specific 
determinants of post-partum pneumonia in the Ethiopian 
context, offering a foundation for future research and public 
health strategies aimed at reducing the burden of puerperal sepsis 
among post-partum women in the region.

ACKNOWLEDGEMENT

First of all, I would like to give my heart full sincere thanks to 
Debre Markos University for giving me this opportunity as well 
as funding. Then I would like to express my deepest gratitude 
and sincere thanks to my advisors Mr. Addisu Alehegn and 
Mr. Melaku Admas for their valuable assistance, constructive 
comments and devotion to their time in reading and correcting 
my thesis work.

Next, I would like to give sincere thanks to Mr. Abebaw Dr. 
Almaw Ayele, Dr. Abiot Animaw and Mr. kumlachew Solomon 
for their valuable assistance, constructive comments and devotion 
to their time in reading and correcting my thesis work. Then I 
would like to give my heart full thanks to Mr. Yibelu Bazezew 
and Mr. Mikias for their constructive comments and devotion 
to their time during the mock defense. Moreover, I would like to 
give my heart full thanks to Finote Selam general hospital staff 
and participants for their willingness to support and participate 
in the study respectively. Finally, I would like to thank the data 
collectors and the supervisor for their willingness to collect the 
data.

ETHICAL APPROVAL

Ethical approval was obtained from Debre Markos University. 
Written informed consent was obtained from respondents 
after giving them information about the study. Finally, the 
confidentiality, anonymity of all the responses was kept and used 
only for research purposes.

REFERENCES
1. Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, 

Hoffman BL, et al. Obstetrics. 2015;283.

2. World Health Organisation (WHO). Global report on the 
epidemiology and burden of sepsis. 2020;56.

3. Choudhary DV. Overview of puerperal sepsis, challenges and 
management-hit on the nail. J Med Sci Clin Res. 2017;5(03):18962-
18969.  

4. Chen L, Wang Q, Gao Y, Zhang J, Cheng S, Chen H, et al. The global 
burden and trends of maternal sepsis and other maternal infections 
in 204 countries and territories from 1990 to 2019. BMC Infect Dis. 
2021;21(1):1-15.   

5. Ononuju CN, Nyengidiki TK, Ugboma HA, Bassey G. Risk factors 
and antibiogram of organisms causing puerperal sepsis in a tertiary 
health facility in Nigeria. Trop J Obstet Gynaecol. 2015;32(2):73-82. 

DISCUSSION

This study identified the determinants of PS directly related with 
post-partum pnuemonia among postpartum women attending 
health care services at Finote Selam general hospital west Gojjam 
zone, Amhara, Ethiopia. The finding of this study revealed that 
CS delivery, having a history of hypertension and having a history 
of anemia was the determinants of puerperal sepsis.

The result showed that the odds of developing PS were higher 
among women delivered by CS as compared with mothers 
delivered through the vagina. The finding of this study is 
supported by a case-control study conducted in the West Shoa 
zone Oromia regional state, which conclude that postpartum 
women delivered by CS were four times at higher odds of 
developing PS as compared with women delivered through the 
vagina. And also this result agreed with the findings of the cross-
sectional studies conducted in Sudan, Tanzania and Nigeria, they 
concluded that PS was statistically significantly associated with 
delivery by CS compared with vaginal delivery [31]. This might 
be due to the CS opening the skin which disrupts the natural 
defense mechanism of the body. Due to this microorganism have 
direct contact with the internal structure of the body leading to 
PS [32]. In addition to this operational producer might cause 
immunosuppression that decreases the defensive mechanism of 
the body both in vivo and in vitro in the post-operative period 
weakening the body’s defense capacity [33].

Postpartum women having a history of hypertension were 
three times higher odds of developing PS as compared with 
their counterparts. This might be due to hypertension may 
result in cerebrovascular complications like stroke [34]. Due 
to the treatment of severe hypertension, the patient develops 
hypotension [35]. Both of these complications may result in a 
coma. During a coma, the patient may aspirate secretions and 
things may go down in the incorrect tube results aspiration 
pneumonia [36]. Finally, this aspiration pneumonia may show 
systemic infection that is PS. The finding of this study was 
contradicted by a case-control study conducted at East Wollega, 
which conclude that hypertension is not significantly affects PS. 
The reason might be the difference in the study setting.

Postpartum women having a history of anemia were five times 
higher odds of developing PS as compared with women having 
no history of anemia. This finding is in agreement with cross-
sectional studies conducted in Ethiopia, Sudan and Tanzania 
and a prospective cohort study in Bangladesh, which concludes 
that there is an astatically significant association between PS and 
anemia [37]. The reason might be untreated anemia can make 
human bodies more susceptible to illness infection, since lack of 
iron affects the body’s natural defense system (immune system) 
[38].

CONCLUSION

This study found that hypertension, anemia and CS delivery were 
important determinants of PS directly related to post-partum 
pneumonia. In conclusion, this study at Finote Selam General 
Hospital, Amhara, Ethiopia, revealed significant determinants 
of post-partum pneumonia directly linked with puerperal sepsis. 
Caesarean delivery emerged as a notable risk factor, with a 2.802 

https://www.who.int/publications/i/item/9789240010789
https://www.who.int/publications/i/item/9789240010789
https://jmscr.igmpublication.org/home/index.php/archive/136-volume-05-issue-03-march-2017/1946-overview-of-puerperal-sepsis-challenges-management-hit-on-the-nail
https://jmscr.igmpublication.org/home/index.php/archive/136-volume-05-issue-03-march-2017/1946-overview-of-puerperal-sepsis-challenges-management-hit-on-the-nail
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-021-06779-0
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-021-06779-0
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-021-06779-0
https://www.ajol.info/index.php/tjog/article/view/125067
https://www.ajol.info/index.php/tjog/article/view/125067
https://www.ajol.info/index.php/tjog/article/view/125067


9

Ayele H, et al. OPEN ACCESS Freely available online

Trans Med, Vol.14 Iss.1 No:1000312

23. Chepchirchir MV, Nyamari J, Keraka M. Associated factors with 
Puerperal Sepsis (PS) among reproductive age women in Nandi 
County, Kenya. J Midwifery Reproductive Health. 2017;5(4):1032-
1040.  

24. Demisse GA, Sifer SD, Kedir B, Fekene DB, Bulto GA. Determinants 
of puerperal sepsis among postpartum women at public hospitals 
in west SHOA zone Oromia regional state, Ethiopia (institution 
BASEDCASE control study). BMC Pregnancy Childbirth. 2019;19:1-
6.   

25. Atlaw D, Berta M. Puerperal sepsis and its associated factors among 
mothers in University of Gondar referral hospital. Med Crave. 
2017;5(5):190-195.

26. Atlaw D, Seyoum K, Woldeyohannes D, Berta M. Puerperal sepsis 
and its associated factors among mothers in University of Gondar 
referral hospital, Ethiopia, 2017. Int J Pregnancy Childbirth. 
2019;5(5):190-195.  

27. WHO. Statement on maternal sepsis. Care Med Eur Soc Intensive 
Care Med (ESICM). 2017;1-4.

28. Gebre B, Biadgilign S, Taddese Z, Legesse T, Letebo M. Determinants 
of malnutrition among pregnant and lactating women under 
humanitarian setting in Ethiopia. BMC Nutr. 2018;4:1-8.   

29. MOH. Obstetrics management protocol for hospitals. State Minist 
Minist Heal. 2021.

30. Exavery A, Lutambi AM, Mubyazi GM, Kweka K, Mbaruku G, 
Masanja H. Multiple sexual partners and condom use among 10-19 
year-olds in four districts in Tanzania: What do we learn? BMC Public 
Health. 2011;11:1-9.   

31. Ahmed MI, Alsammani MA. Puerperal sepsis in a rural hospital in 
Sudan. Mater Sociomed. 2013;25(1):19-22.   

32. Lee SH, Jeong SK, Ahn SK. An update of the defensive barrier 
function of skin. Yonsei Med J. 2006;47(3):293-306.   

33. Lennard TW, Shenton BK, Borzotta A, Donnelly PK, White M, 
Gerrie LM, et al. The influence of surgical operations on components 
of the human immune system. J Br Surg. 1985;72(10):771-776.   

34. Zeru AB, Muluneh MA. Admission and inpatient mortality of 
hypertension complications in Addis Ababa. Integr Blood Press 
Control. 2020;13:103-110.   

35. Farrow LJ, Wood JB. Coma following treatment of very severe arterial 
hypertension, with improvement after dexamethasone therapy. 
Postgrad Med J. 1974;50(586):517-519.   

36. Christensen H, Glipstrup E, Host N, Norbæk J, Zielke S. 
Complications after stroke. Oxford Textbook Stroke Cerebrovasc 
Dis. 2014:203. 

37. Taskin T, Sultana M, Islam T, Khan NA, Chowdhury SM. Socio-
demographic factors and puerperal Sepsis: Experiences from two 
tertiary level hospitals in Bangladesh. Int J Community Fam Med. 
2016;1(113):1-4.  

38. Hassan TH, Badr MA, Karam NA, Zkaria M, El Saadany HF, Rahman 
DM, et al. Impact of iron deficiency anemia on the function of the 
immune system in children. Medicine. 2016;95(47):1-5.   

6. Kajeguka DC, Mrema NR, Mawazo A, Malya R, Mgabo MR. Factors 
and causes of Puerperal Sepsis (PS) in Kilimanjaro, Tanzania: A 
descriptive study among postnatal women who attended Kilimanjaro 
Christian Medical Centre. East Afr Health Res J. 2020;4(2):158-163.   

7. Melkie A, Dagnew E. Burden of puerperal sepsis and its associated 
factors in Ethiopia: A systematic review and meta-analysis. Arch 
Public Health. 2021;79:1-11.   

8. Musarandega R, Nyakura M, Machekano R, Pattinson R, Munjanja 
SP. Causes of maternal mortality in Sub-Saharan Africa: A systematic 
review of studies published from 2015 to 2020. J Glob Health. 
2021;1-11.   

9. Kuna A, Og E, Ismail S, Abdallah K, Elnour S, Omer MI. Maternal 
mortality and morbidity caused by puerperal sepsis at Omdurman 
Maternity Hospital (OMH). Sudan. Int J Sci Res. 2017;2020(9):2019-
2021. 

10. Berhan Y, Berhan A. Causes of maternal mortality in Ethiopia: A 
significant decline in abortion related death. Ethiop J Health Sci. 
2014;24:15-28.   

11. Tesfay N, Tariku R, Zenebe A, Woldeyohannes F. Critical factors 
associated with postpartum maternal death in Ethiopia. PloS One. 
2022;17(6):e0270495.   

12. Fenny AP, Otieku E, Akufo C, Obeng-Nkrumah N, Asante FA, 
Enemark U. The financial impact of puerperal infections on patients, 
carers and public hospitals in two regions in Ghana. Int J Gynecol 
Obstet. 2021;154(1):49-55.   

13. Athula D. Management of puerperal sepsis SLCOG national 
guidelines. SLCOG Natl Guidel. 2019.

14. Hailemariam Segni DN. Obstetrics management guideline in JUSH. 
2010;125-133.

15. Management guideline on selected topics in obstetrics and gynecology, 
Addis Ababa university. 2004.

16. ONU. Average performance by SDG. Sustain Dev Rep. 2021;1-2.

17. Ayele AA, Tefera YG, East L. Ethiopia’s commitment towards 
achieving sustainable development goal on reduction of 
maternal mortality: There is a long way to go. Womens Health. 
2021;17:17455065211067073.   

18. Ngonzi J, Bebell LM, Fajardo Y, Boatin AA, Siedner MJ, Bassett IV, 
et al. Incidence of postpartum infection, outcomes and associated 
risk factors at Mbarara regional referral hospital in Uganda. BMC 
Pregnancy Childbirth. 2018;18(1):1-11.   

19. Ali A, Lamont RF. Recent advances in the diagnosis and management 
of sepsis in pregnancy. F1000Res. 2019;8:1-11.   

20. Kaur T, Mor S, Puri M, Sood R, Nath J. A study of predisposing 
factors and microbial flora in puerperal sepsis. Int J Reprod 
Contracept Obstet Gynecol. 2017;5(9):3133-3136.  

21. Bakhtawar S, Sheikh S, Qureshi R, Hoodbhoy Z, Payne B, Azam I, 
et al. Risk factors for postpartum sepsis: A nested case-control study. 
BMC Pregnancy Childbirth. 2020;20(1):1-7.   

22. Kitessa SG, Bala ET, Makuria M, Deriba BS. Determinants of 
puerperal sepsis at public hospitals in West Ethiopia: A case-control 
study. 2021;6:1-7. 

https://jmrh.mums.ac.ir/article_9348.html
https://jmrh.mums.ac.ir/article_9348.html
https://jmrh.mums.ac.ir/article_9348.html
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-019-2230-x
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-019-2230-x
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-019-2230-x
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-019-2230-x
https://medcraveonline.com/IPCB/puerperal-sepsis-and-its-associated-factors-among-mothers-in-university-of-gondar-referral-hospital-ethiopia-2017.html
https://medcraveonline.com/IPCB/puerperal-sepsis-and-its-associated-factors-among-mothers-in-university-of-gondar-referral-hospital-ethiopia-2017.html
https://medcraveonline.com/IPCB/puerperal-sepsis-and-its-associated-factors-among-mothers-in-university-of-gondar-referral-hospital-ethiopia-2017.html
https://medcraveonline.com/IPCB/puerperal-sepsis-and-its-associated-factors-among-mothers-in-university-of-gondar-referral-hospital-ethiopia-2017.html
https://medcraveonline.com/IPCB/puerperal-sepsis-and-its-associated-factors-among-mothers-in-university-of-gondar-referral-hospital-ethiopia-2017.html
https://www.hsph.harvard.edu/wp-content/uploads/sites/2413/2017/08/WHO-Maternal-Sepsis-2017.pdf
https://bmcnutr.biomedcentral.com/articles/10.1186/s40795-018-0222-2
https://bmcnutr.biomedcentral.com/articles/10.1186/s40795-018-0222-2
https://bmcnutr.biomedcentral.com/articles/10.1186/s40795-018-0222-2
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-11-490
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-11-490
https://www.researchgate.net/publication/236912954_Puerperal_Sepsis_in_a_Rural_Hospital_in_Sudan
https://www.researchgate.net/publication/236912954_Puerperal_Sepsis_in_a_Rural_Hospital_in_Sudan
https://www.eymj.org/DOIx.php?id=10.3349/ymj.2006.47.3.293
https://www.eymj.org/DOIx.php?id=10.3349/ymj.2006.47.3.293
https://academic.oup.com/bjs/article-abstract/72/10/771/6193364?redirectedFrom=fulltext&login=false
https://academic.oup.com/bjs/article-abstract/72/10/771/6193364?redirectedFrom=fulltext&login=false
https://www.dovepress.com/admission-and-inpatient-mortality-of-hypertension-complications-in-add-peer-reviewed-fulltext-article-IBPC
https://www.dovepress.com/admission-and-inpatient-mortality-of-hypertension-complications-in-add-peer-reviewed-fulltext-article-IBPC
https://academic.oup.com/pmj/article/50/586/517/7064437?login=false
https://academic.oup.com/pmj/article/50/586/517/7064437?login=false
https://www.graphyonline.com/archives/IJCFM/2016/IJCFM-113/
https://www.graphyonline.com/archives/IJCFM/2016/IJCFM-113/
https://www.graphyonline.com/archives/IJCFM/2016/IJCFM-113/
https://journals.lww.com/md-journal/fulltext/2016/11220/impact_of_iron_deficiency_anemia_on_the_function.27.aspx
https://journals.lww.com/md-journal/fulltext/2016/11220/impact_of_iron_deficiency_anemia_on_the_function.27.aspx
https://www.ajol.info/index.php/eahrj/article/view/221439
https://www.ajol.info/index.php/eahrj/article/view/221439
https://www.ajol.info/index.php/eahrj/article/view/221439
https://www.ajol.info/index.php/eahrj/article/view/221439
https://archpublichealth.biomedcentral.com/articles/10.1186/s13690-021-00732-y
https://archpublichealth.biomedcentral.com/articles/10.1186/s13690-021-00732-y
https://jogh.org/documents/2021/jogh-11-04048.pdf
https://jogh.org/documents/2021/jogh-11-04048.pdf
https://paper.researchbib.com/view/paper/290301
https://paper.researchbib.com/view/paper/290301
https://paper.researchbib.com/view/paper/290301
https://www.ajol.info/index.php/ejhs/article/view/107625
https://www.ajol.info/index.php/ejhs/article/view/107625
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0270495
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0270495
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/ijgo.13509
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/ijgo.13509
https://www.researchgate.net/publication/275029069_Obstetric_management_guideline_for_Jimma_University_Specialized_Hospital_JUSH_In_use_since_Sept2010
https://journals.sagepub.com/doi/10.1177/17455065211067073?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/17455065211067073?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/17455065211067073?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-1891-1
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-1891-1
https://f1000research.com/articles/8-1546/v1
https://f1000research.com/articles/8-1546/v1
https://www.ijrcog.org/index.php/ijrcog/article/view/1752
https://www.ijrcog.org/index.php/ijrcog/article/view/1752
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-020-02991-z
https://www.oatext.com/determinants-of-puerperal-sepsis-at-public-hospitals-in-west-ethiopia-a-case-control-study.php
https://www.oatext.com/determinants-of-puerperal-sepsis-at-public-hospitals-in-west-ethiopia-a-case-control-study.php
https://www.oatext.com/determinants-of-puerperal-sepsis-at-public-hospitals-in-west-ethiopia-a-case-control-study.php

