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Abstract

Background: Perinatal mortality remains a major public health concern in
developing countries such as Benin. To better steer response interventions,
this study was carried out in southern Benin with the aim of identifying the
demographic and socio-medical factors linked to perinatal mortality. Me-
thods: The case-control study, held from January 1 to December 31, 2020,
covered 154 targets, including 77 cases of neonates deceased within the pe-

rinatal period and 77 live-born control neonates selected on a one-for-one
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were used to identify risk factors for perinatal mortality, at a 5% threshold
of significance. Results: Sahoué/mina ethnicities, only associated socio-
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2.5 times when the mother was referred (p = 0.007), 3.3 times when she
came from a hard-to-reach locality (p < 0.001), more than 6 times when she
had less than three antenatal consultations prior to delivery or had an in-
come of less than US$ 61 (p < 0.001). Antenatal consultation was the only
feature strongly associated with perinatal death. Conclusion: Although at-
tention must also be paid to referral and access to care, this study identifies
antenatal consultation as the main target of any intervention to reduce pe-
rinatal mortality.
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1. Introduction

Maternal and newborn morbidity and mortality in the perinatal period, although
often preventable, remain real scourges that cause suffering and even mourning
in families around the world.

Worldwide, nearly 4.5 million perinatal deaths were recorded in 2015, including
2.1 million stillbirths and 2.4 million early neonatal deaths [1]. United Nations
agencies, including UNICEF and WHO, estimate that every 16 seconds a mother
loses her newborn at birth [2]. Birth and the first month of life continue to be
times of high risk for the child. Two-thirds of neonatal deaths occur during the first
week of life, and the risk of death is even greater during the first 24 hours of life [3].

In developing countries where many women give birth without the help of
skilled staff, health risks are higher than in developed countries. Compared to
women in high-income countries, women in sub-Saharan Africa are 10 times
more likely to have their infants die in the first month of life [4]. These deaths
would be related to a variety of factors, including the lack of appropriate health
services, socio-demographic and health characteristics of women [2] [5] [6].

Like most countries in sub-Saharan Africa, Benin has low health indicators for
pregnant women and children. Every year, the country records about 1200 ma-
ternal deaths and nearly 11,000 perinatal deaths for nearly 450,000 live births
[7]. Perinatal mortality is estimated at 33 deaths per 1000 live births, with a geo-
graphical variation [8]. Despite various measures taken to address this high
mortality rate, many women continue to arrive in emergency situations for var-
ious reasons and lose their newborns. This is the case at Comé’s zone hospital
where dozens of perinatal deaths are recorded each year [9].

It is to better orient the actions of response to this situation that the present
research was initiated in order to study the demographic and socio-medical fac-

tors associated with perinatal mortality in southern Benin.

2. Methods
2.1. Study Framework

The study was conducted at Comé Zone Hospital, which is the referral hospital
for the Comé-Bopa-Grand-Popo-Houéyogbé health zone. It is a sanitary area
located in the county of Mono, south-west of Benin. The area hospital has twelve
departments or units of care, including a department of gynecology and obste-

trics, a department of pediatrics that hosts this study.

2.2. Study Design

This was a retrospective case-control study, covering the period from January 1
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to December 31, 2020, to compare the birth group with stillborn or newborn
deaths within 7 days (cases) and the birth group with new-born alive (controls).

Study population: The main targets were births registered at the maternity
ward in the area. These include cases of stillbirths, that is, fetuses born after the
28™ week of amenorrhea, without heartbeat or breathing, so as newborns dead
within 7 days of life; and controls represented by live births from the 28™ week of
amenorrhea and were still alive.

Secondary targets were comprised of health workers involved in childbirth
and/or prenatal and neonatal follow-up (obstetric gynecologists, midwifes, pe-
diatricians, and nurses) and mothers residing in the health zone and having
given birth in the Comé zone hospital.

The criteria for inclusion of cases and controls were “having gave birth at
Comé zone hospital during the study period” and “to be a mother residing in the
CGBH health zone.”

The criteria for not including cases and controls were “any delivery record not
containing exploitable information on perinatal death”, and “any delivery from
the 28" week of amenorrhea occurring at home, received and registered at the
zone hospital for incomplete delivery.”

Case-control matching was done on the variables age of mothers (5 years),
the occurrence of perinatal death (£1 month), the mother’s residence.

The sources of information were the medical records of the women who gave
birth at the maternity ward of the zone hospital, antenatal consultation records,
birth records, the ambulance logbook, the operating room report book and the
neonatal medical records.

Sampling: For cases, the non-probabilistic method with the exhaustiveness
technique was used. All cases of stillbirth or stillbirth and death within seven (7)
days of birth at the Comé zone hospital that met the criteria were enumerated.

For controls, the probabilistic method was used, with a systematic random
sampling technique for a proportion of one control for one case. Each control
was drawn by step from the group of those meeting the criteria and matching
variables.

The sample size was 154, including 77 cases eligible for the survey for the tar-
geted period and 77 selected controls.

Variables and data collection: Several groups of variables were explored by
this study. These included socio-demographic variables such as age, marital sta-
tus, household size, ethnicity, mother’s profession, level of education and geo-
graphical accessibility, mother’s income; and socio-medical variables such as
ANC visits, mode of hospital admission, fetal sex, fetal status at birth (stillbirth).

The data were collected by documentary analysis using a tabulation sheet, and
by individual interviews with mothers and maternity health staff involved in de-
liveries and/or antenatal care.

Data treatment and analysis: After checking the completeness and accuracy

of collected data entered into Kobocollect, analysis was carried out using Epi in-
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fo 7 and IBM SPSS version 22 software. The mean with standard deviation was
calculated for quantitative variables, while proportions were calculated for qua-
litative variables. Proportions were compared using McNemar’s chi* or Fisher’s
exact test as appropriate. Multivariate analysis was also performed using a con-
ditional logistic regression model. The significance threshold was p-value equal
to 0.05. Results were presented in text or table format, as appropriate.

Ethical and regulatory concerns

The work was carried out in accordance with the provisions of Law No.
2010-40 of December 08, 2010, on the code of ethics and professional conduct
for health research in the Republic of Benin. Authorization for data collection
was obtained from the administrative authorities. Confidentiality, dignity, and
integrity of participants were respected throughout the study. Data were col-
lected and processed anonymously, and then used in aggregate for scientific

purposes only.

3. Results

3.1. Characteristics of Case and Control Mothers

The characteristics of the mothers surveyed are shown in Table 1. The mean age
of mothers in cases was 26.27 + 5.97 years, with extremes ranging from 17 to 45
years, compared with 25.49 + 5.04 years in controls, with extremes ranging from
17 to 40 years. Most mothers, 87.0% of cases and 94.8% of controls, were aged 35
or under. Nearly two-thirds were housewives/shopkeepers.

Mothers were frequently referred (75.3% of case mothers, 54.5% of control
mothers) and had made fewer than three antenatal visits (79.2% of case mothers;
36.4% of control mothers). Case mothers came from hard-to-reach areas (58.4%)
and had a monthly income of less than US$ 61 (87%), whereas control mothers
came from easier-to-reach areas (70.1%) and often had a monthly income of less
than US$ 61 (51.9%).

Deliveries were attended by skilled providers, mainly gynecologists in the case
group (63.3%) and midwives (41.5%) in the control group.

All case mothers (100%) were admitted to Comé hospital for clinical compli-

cations, compared with 27.3% of controls.

3.2. Associated Factors with Perinatal Deaths

Univariate analysis

Ethnicity was the only socio-demographic characteristic significantly asso-
ciated with perinatal death (p = 0.008). Mothers of Sahoué/Mina ethnicities
were almost 2.5 times more likely to have a perinatal death (OR = 2.47; CI =
[1.26 - 4.83]; p = 0.008) than mothers of other ethnicities (Table 2). No signif-
icant association was found between perinatal death and factors such as ma-
ternal age, level of education, household size, occupation, and marital status
(p > 0.05%).

Mothers’ characteristics for access to services were associated with perinatal
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Table 1. Distribution of perinatal death cases and controls according to demographic and
socio-medical characteristics of mothers at Comé zone hospital in 2020.

Variables

Demographic characteristics of mothers
Age of mothers (years)
<35
>35
Marital status
Single
Married
Household size
<4
>4
Ethnicity
Sahoué/Mina
Others
Occupation
Student/Apprentice
Civil servant/Artisan
Housewife/Businesswoman
Education level
Educated
No schooling
Socio-medical characteristics of mothers
Mode of admission
Referred
Not referred
Geographical accessibility
Easy
Difficult
Number of ANC visits
=3
<3
Mothers’ income
261 US$ (40,000 FCFA)*
<61 US$ (40,000 FCFA)*

Cases
n (%)

67 (87.0)

10 (13.0)

11 (14.3)

66 (85.7)

67 (87.0)
10 (13.0)

56 (72.7)
21 (27.3)

06 (07.8)
19 (24.7)

52 (67.5)

55 (71.4)

22 (28.6)

58 (75.3)

19 (24.7)

32 (41.6)

45 (58.4)

16 (20.8)
61 (79.2)

10 (13.0)

67 (87.0)

Controls
n (%)

73 (94.8)
04 (05.2)

09 (11.7)
68 (88.3)

68 (88.3)
09 (11.7)

40 (51.9)
37 (48.1)

11 (14.3)
16 (20.8)
50 (64.9)

65 (84.4)

12 (15.6)

42 (54.5)

35 (45.5)

54 (70.1)

23 (29.9)

49 (63.6)
28 (36.4)

37 (48.1)
40 (51.9)

Total

140
14

20
134

135
19

96

58

17
35

102

120

34

100

54

86
68

65
89

47

107
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Continued

Type of attended staff for deliveries

Obstetric gynecologist 49 (63.6) 29 (37.6) 78
Midwife 28 (36.4) 32 (41.6) 60
Other 0 16 (20.8) 16

Gender of newborn
Female 32 (41.6) 36 (46.8) 68
Male 45 (58.4) 41 (53.2) 86
Stillborn’s condition at birth
Fresh 64 (83.1)

Macerated 13 (16.9)

*This amount corresponds to the guaranteed interprofessional minimum salary in Benin
Republic in 2020.

Table 2. Demographic and socio-medical characteristics of mothers associated with the
occurrence of perinatal death at Comé zone hospital in 2020.

Variables Cases Controls OR [95% CI] p-value

Demographic characteristics of mothers

Age of mothers (years) 0.093
<35 67 73 1
=35 10 4 2.73 [0.82 - 9.10]

Marital status 0.632
Single 11 9 1.26 [0.49 - 3.24]
Married 66 68 1

Household size 0.806
<4 67 68 1
>4 10 09 1.13 [0.43 - 2.95]

Ethnicity 0.008
Sahoué/Mina 56 40 2.47 [1.26 - 4.83]
Others 21 37 1

Occupation 0.413
Student/Apprentice 6 11 0.51 [0.18 - 1.45]
Housewife/Businesswoman 52 50 1.12 [0.58 - 2.19]
Civil servant/Artisan 19 16 1

Education level 0.052
No schooling 22 12 2.17 [0.98 -4.77]
Educated 55 65 1
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Continued

Socio-medical characteristics of mothers

Mode of admission 0.007
Referred 58 42 2.54 [1.28 - 5.05]
Not referred 19 35 1

Geographical accessibility <0.001
Difficult 45 23 3.30[1.70 - 6.43]
Easy 32 54 1

ANC Visits <0.001
<3 61 28 6.67[3.25-13.71]
>3 16 49 1

Mother’s income <0.001
<61 US$ (40,000 FCFA)* 67 40 6.20[2.78 - 13.80]
>61 US$ (40,000 FCFA)* 10 37 1

Gender of newborn 0.516
Female 32 36 1
Male 45 41 1.23 [0.65 - 2.33]

*This amount corresponds to the guaranteed interprofessional minimum salary in Benin
Republic in 2020.

death. The risk of death was 2.5 times higher when the mother was referred (OR
=2.54; CI = [1.28 - 5.05]; p = 0.007); 3.3 times higher when she came from a diffi-
cult-to-access locality (OR = 3.30; CI = [1.70 - 6.43]; p < 0.001) and more than 6
times higher when she had completed fewer than three antenatal consultations
before delivery (OR = 6.67; CI = [3.25 - 13.71]; p < 0.001) or had an income of less
than US$ 61 (OR = 6.20; CI = [2.78 - 13.80]; p < 0.001).

Multivariate analysis

This analysis was done with the variables of the factors associated with peri-
natal death with a p-value less than or equal to 20%.

The introduction of the variables into the multiple model with adjustment,
using Wald’s bottom-up method, led to the conclusion that only ANC visits was
significantly associated with perinatal death (Table 3).

Fewer than three ANC visits during pregnancy increased the risk of losing a
newborn before birth or within 7 days of life by a factor of 4 (OR = 4.00; CI =
[1.51 - 10.60]; p = 0.005), compared with a woman having made at least three
ANC visits.

4. Discussion
4.1. Socio-Demographic Characteristics of Mothers

Among the socio-demographic characteristics of mothers explored during the
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Table 3. Results of the multivariate analysis of demographic and socio-medical characte-
ristics of mothers associated with the occurrence of perinatal death at Comé zone hospital
in 2020.

Variables OR 95% CI p-value
Age of mothers (years) 0.61 [0.10 - 03.52] 0.587
Ethnicity 2.06 [0.80 - 05.51] 0.139
Mode of admission 0.66 [0.22 - 01.92] 0.444
Education level 1.07 [0.34 - 03.51] 0.907
Mother’s income 6.20 [2.78 - 13.80] 0.722
Geographical accessibility 0.51 [0.20 - 01.30] 0.156
ANC Visits 4.00 [1.51 - 10.60] 0.005

study, only ethnicity showed a statistically significant association with perinatal
death (p = 0.008). Mothers of Sahoué/Mina ethnicities were 2.5 times more likely
to have a perinatal death (OR = 2.47; CI = [1.26 - 4.83]) than mothers of other
ethnicities. No significant association was found between perinatal death and
factors such as maternal age, level of education, household size, occupation, and
marital status (p > 0.05). For educational level, the risk of perinatal death, which
was 2.17 times higher for mothers with no schooling than for those with school-
ing, was not significant (p = 0.052). The same was true for mothers aged 35 and
over, who showed a non-significant 2.73 times increase in risk compared with
younger mothers (p = 0.093).

The link between perinatal mortality and ethnicity is poorly documented. It
has been noted in southern China that belonging to an ethnic minority de-
creased the risk of perinatal death [10].

Maternal age over 30 years has also been identified as a source of high risk of
perinatal death, notably in northern Uganda (adjusted IRR = 2.5; CI = [1.1 - 5.8]),
in the Oromia region of Ethiopia, (AOR = 7.59; CI = [1.91 - 30.10]), as well as in
Abuja Nigeria hospitals (OR = 1.4; CI = [1.0 - 1.8]) [11] [12] [13].

Several authors have reported, in contrast to the results of the present study,
that newborns born into small households of two or fewer people (AOR = 4.12;
CI =[2.19 - 7.79]) had a higher risk of perinatal death than others [5] [14].

The association between low education and stillbirth (OR = 1.6; CI = [1.02 -
2.6]) and between maternal education and stillbirth (p = 0.01) has also been re-

ported in Brazil and Nigeria respectively [15] [16].

4.2. Socio-Medical Characteristics of Mothers Accessing Services

The characteristics of mothers accessing services were all associated with peri-
natal death. Thus, the risk of death was 2.54 times higher when the mother was
referred (p = 0.007); 3.3 times higher when she came from a difficult-to-access
locality (p < 0.001) and more than 6 times higher when she had completed fewer
than three antenatal consultations (OR = 6.67) before delivery or had an income
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of less than US$ 61 (OR = 6.20) (p < 0.001).

Tangara reported a higher proportion, with 69% of cases evacuated [17]. This
high proportion may be attributable to maternal pathologies during pregnancy,
which necessitated the transfer of parturients to a specialized service.

The effect of antenatal care noted in this study is consistent with findings in
other countries such as Ethiopia, notably where the risk of perinatal mortality is
2 to 5 times higher in women who have not had antenatal care [5] [18] [19]. The
work of Dowswell et al. also revealed that a reduced number of antenatal visits (4
to 9) generated a 14% greater risk of perinatal mortality (OR = 1.14; CI = [1.00 -
1.31]) than antenatal visits [20].

The benefits of a high number of antenatal check-ups could lie, among other
things, in the opportunity it offers the mother to avail herself of certain key care
procedures that would reduce the risk of perinatal death, such as maternal an-
ti-tetanus vaccination (OR = 0.43; (CI = [0.24 - 0.77]) and partogram monitor-
ing (POR = 0.22; CI = [0.06 - 0.76]) [18]. It could also contribute to the protec-
tion of the woman and her newborn by early detection and timely management
of maternal pathologies during pregnancy that often lead to stillbirth, namely
dystocia, retroplacental hematoma, arterial hypertension, acute fetal distress and
preeclampsia. These results concur well with those obtained by several authors
[21] [22].

Poor access to health facilities, such as residence far from them, increases the
risk of perinatal mortality (AOR = 1.99; CI = [1.24 - 3.22]) [5], as does residence
in rural areas, which increases the risk by 2 to 3 times [19] [23].

The amplifying effect on the risk of perinatal death of a low-income level,
which in Benin is below the guaranteed minimum wage (SMIG) of US$ 61, has
also been noted in other countries. This is the case in Ethiopia, where perinatal
mortality is 41% lower in households with a higher wealth index [23]. It is also
the case in southern China, where an income of over 5000 was associated with a

low risk of perinatal death [10].

4.3. Association Analysis Summary

According to the multivariate analysis, fewer than three antenatal care visits
during pregnancy was the only factor among all those explored that consistently
increased the risk of newborn death before birth or within 7 days of life by at
least 4 times, compared with a woman who made at least three antenatal care
visits (p = 0.005).

This finding is consistent with that reported by a systematic review in
sub-Saharan Africa, which reported 2.04 times (CI = [1.67 - 2.49]) higher risk of
perinatal mortality in mothers who had no antenatal visits compared with those
who had at least one (p < 0.0001) [6].

4.4. Limits

The study was hospital-based. It provides only an indicative value of perinatal
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mortality in the health zone, as it does not take into account perinatal deaths
occurring in the community, which are not often recorded. Retrospective data

collection does not guarantee data quality either.

5. Conclusions

Perinatal mortality remains relatively high in many countries, including Benin,
and continues to plunge families into mourning.

Based on the findings of this study, perinatal death appears to be the result of
several factors, the most decisive of which is the number of prenatal consulta-
tions carried out.

These results indicate that reducing perinatal mortality will inevitably require
good prenatal care and monitoring. Nevertheless, it draws the attention of pro-
fessionals and decision-makers to the need, on the one hand, to revisit the refer-
ral system, whose delay and/or quality of decision and execution often raise
questions, and on the other hand, to reinforce geographical and financial acces-

sibility to care for women, especially in rural areas.

Acknowledgements

The authors would like to express their heartfelt thanks to the staff of the Comé
zone hospital, the teams of the Mono county, the Faculty of Health Sciences of
Cotonou and the Regional Institute of Public Health of Ouidah.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] Wang, H,, Coates, M.M., Coggeshall, M., Dandona, L., Fraser, M., Fullman, N., et al
(2016) Global, Regional, National, and Selected Subnational Levels of Stillbirths,
Neonatal, Infant, and under-5 Mortality, 1980-2015: A Systematic Analysis for the
Global Burden of Disease Study 2015. The Lancet, 388, 1725-1774.
https://doi.org/10.1016/S0140-6736(16)31575-6

[2] Nations Unies (2020) Un bébé est mort-né toutes les 16 secondes, une tragédie pour
la plupart évitable (ONU). ONU Info.
https://news.un.org/fr/story/2020/10/1079352

[3] United Nations Children’s Fund (2008) State of the World’s Children 2009: Maternal
and Newborn Health. UNICEF, New York.
https://www.unicef.org/media/84866/file/SOWC-2009.pdf

[4] United Nations (2019) Despite Progress in Childbirth Safety, One Woman or Baby
Dies Every 11 Seconds. https://news.un.org/en/story/2019/09/1046742

[5] Girma, D., Abita, Z., Fetene, G. and Birie, B. (2022) Individual and Communi-
ty-Level Factors of Perinatal Mortality in the High Mortality Regions of Ethiopia: A
Multilevel Mixed-Effect Analysis. BMC Public Health, 22, Article No. 247.
https://doi.org/10.1186/s12889-022-12695-y

[6] Tiruneh, D., Assefa, N. and Mengiste, B. (2021) Perinatal Mortality and Its Deter-

DOI: 10.4236/0jpm.2023.138015

236 Open Journal of Preventive Medicine


https://doi.org/10.4236/ojpm.2023.138015
https://doi.org/10.1016/S0140-6736(16)31575-6
https://news.un.org/fr/story/2020/10/1079352
https://www.unicef.org/media/84866/file/SOWC-2009.pdf
https://news.un.org/en/story/2019/09/1046742
https://doi.org/10.1186/s12889-022-12695-y

C.S. Jerome et al.

(7]
(8]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

minants in Sub Saharan African Countries: Systematic Review and Meta-Analysis.
Maternal Health, Neonatology and Perinatology, 7, Article No. 1.
https://doi.org/10.1186/s40748-020-00120-4

Ministére de la santé du Bénin (2021) Annuaires des statistiques sanitaires 2021.

Institut National de la Statistique et de I’Analyse Economique and ICF (2018) Enquéte
Démographique et de Santé au Bénin, 2017-2018. INSAE and ICF, Cotonou, and
Rockville.

Zone Sanitaire CBGH, Ministére de la Santé (2019) Annuaire statistiques de année
2019.

Liu, Y., Li, Q., Wang, T., Zhang, S., Chen, L., Li, Y., et al (2022) Determinants for
Perinatal Mortality in South China: A Prospective Cohort Study. Frontiers in Pe-
diatrics, 10, Article 756444. https://doi.org/10.3389/fped.2022.756444

Arach, A.A.O., Tumwine, ].K., Nakasujja, N., Ndeezi, G., Kiguli, J., Mukunya, D., et
al. (2021) Perinatal Death in Northern Uganda: Incidence and Risk Factors in a
Community-Based Prospective Cohort Study. Global Health Action, 14, Article
1859823. https://doi.org/10.1080/16549716.2020.1859823

Roro, E.M., Sisay, M.M. and Sibley, L.M. (2018) Determinants of Perinatal Mortali-
ty Among Cohorts of Pregnant Women in Three Districts of North Showa Zone,
Oromia Region, Ethiopia: Community Based Nested Case Control Study. BMC
Public Health, 18, Article No. 888. https://doi.org/10.1186/s12889-018-5757-2

Nwokoro, U.U., Dahiru, T., Olorukooba, A., Daam, C.K., Waziri, H.S., Adebowale,
A., et al. (2020) Determinants of Perinatal Mortality in Public Secondary Health Fa-
cilities, Abuja Municipal Area Council, Federal Capital Territory, Abuja, Nigeria.
Pan African Medical Journal, 37, Article 114.
https://doi.org/10.11604/pami.2020.37.114.17108

Yirgu, R., Molla, M., Sibley, L. and Gebremariam, A. (2016) Perinatal Mortality
Magnitude, Determinants and Causes in West Gojam: Population-Based Nested
Case-Control Study. PLOS ONE, 11, e0159390.
https://doi.org/10.1371/journal.pone.0159390

de Lima Trindade, L., Amestoy, S.C., Picolo, D., Falchetti, G. and Milbrath, V.M.
(2011) Fatores de risco para morte fetal no municipio de Pato Branco (Brasil) [Risk
Factors for Fetal Death in the City of Pato Branco (Brazil)]. Investigacion y Educa-
cidn en Enfermeria, 29, 451-458.
https://www.researchgate.net/publication/260776447_Risk_factors_for_fetal_death_
in_the_city_of Pato_Branco_Brazil/fulltext/038ee6f60cf259a58fd1ab19/Risk-factors
-for-fetal-death-in-the-city-of-Pato-Branco-Brazil.pdf?_tp=ey]Jjb250ZXh0Ijp7ImZp
cnNOUGFnZSI6InB1YmxpY2F0aW9uRGV0YWIsliwicGFnZSI6InB1 YmxpY2F0aW
9uRGV0YWIsIn19

Mutihir, J.T. and Eka P.O. (2011) Stillbirths at the Jos University Teaching Hospital:
Incidence, Risk, and Etiological Factors. Nigerian Journal of Clinical Practice, 14,
14-18. https://doi.org/10.4103/1119-3077.79233

Tangara, S. (2014) Problématique de la mortalité périnatale au centre de santé de
référence de Bla. Université de Bamako, Bamako.

Desta, M., Akalu, T.Y., Alamneh, Y.M,, Talie, A., Alemu, A.A., Tessema, Z., et al
(2021) Perinatal Mortality and Its Association with Antenatal Care Visit, Maternal
Tetanus Toxoid Immunization and Partograph Utilization in Ethiopia: A Me-
ta-Analysis. Scientific Reports, 11, Article No. 19641.
https://doi.org/10.1038/s41598-021-98996-5

Dheresa, M., Daraje, G., Fekadu, G., Ayana, G.M., Balis, B., Negash, B., et al (2022)

DOI: 10.4236/0jpm.2023.138015

237 Open Journal of Preventive Medicine


https://doi.org/10.4236/ojpm.2023.138015
https://doi.org/10.1186/s40748-020-00120-4
https://doi.org/10.3389/fped.2022.756444
https://doi.org/10.1080/16549716.2020.1859823
https://doi.org/10.1186/s12889-018-5757-2
https://doi.org/10.11604/pamj.2020.37.114.17108
https://doi.org/10.1371/journal.pone.0159390
https://www.researchgate.net/publication/260776447_Risk_factors_for_fetal_death_in_the_city_of_Pato_Branco_Brazil/fulltext/038ee6f60cf259a58fd1ab19/Risk-factors-for-fetal-death-in-the-city-of-Pato-Branco-Brazil.pdf?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uRGV0YWlsIiwicGFnZSI6InB1YmxpY2F0aW9uRGV0YWlsIn19
https://www.researchgate.net/publication/260776447_Risk_factors_for_fetal_death_in_the_city_of_Pato_Branco_Brazil/fulltext/038ee6f60cf259a58fd1ab19/Risk-factors-for-fetal-death-in-the-city-of-Pato-Branco-Brazil.pdf?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uRGV0YWlsIiwicGFnZSI6InB1YmxpY2F0aW9uRGV0YWlsIn19
https://www.researchgate.net/publication/260776447_Risk_factors_for_fetal_death_in_the_city_of_Pato_Branco_Brazil/fulltext/038ee6f60cf259a58fd1ab19/Risk-factors-for-fetal-death-in-the-city-of-Pato-Branco-Brazil.pdf?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uRGV0YWlsIiwicGFnZSI6InB1YmxpY2F0aW9uRGV0YWlsIn19
https://www.researchgate.net/publication/260776447_Risk_factors_for_fetal_death_in_the_city_of_Pato_Branco_Brazil/fulltext/038ee6f60cf259a58fd1ab19/Risk-factors-for-fetal-death-in-the-city-of-Pato-Branco-Brazil.pdf?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uRGV0YWlsIiwicGFnZSI6InB1YmxpY2F0aW9uRGV0YWlsIn19
https://www.researchgate.net/publication/260776447_Risk_factors_for_fetal_death_in_the_city_of_Pato_Branco_Brazil/fulltext/038ee6f60cf259a58fd1ab19/Risk-factors-for-fetal-death-in-the-city-of-Pato-Branco-Brazil.pdf?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uRGV0YWlsIiwicGFnZSI6InB1YmxpY2F0aW9uRGV0YWlsIn19
https://doi.org/10.4103/1119-3077.79233
https://doi.org/10.1038/s41598-021-98996-5

C.S. Jerome et al.

(20]

(21]

(22]

(23]

Perinatal Mortality and Its Predictors in Kersa Health and Demographic Surveil-
lance System, Eastern Ethiopia: Population-Based Prospective Study from 2015 to
2020. BM]J Open, 12, e054975. https://doi.org/10.1136/bmjopen-2021-054975

Dowswell, T., Carroli, G., Duley, L., Gates, S., Giilmezoglu, A.M., Khan-Neelofur, D.,
et al. (2015) Alternative versus Standard Packages of Antenatal Care for Low-Risk
Pregnancy. Cochrane Database of Systematic Reviews, No. 7, Article No. CD000934.
https://doi.org/10.1002/14651858.CD000934.pub3

Ndiaye, P., Dia, A.T., Diediou, A., Dieye, E.H.L. and Dione, D.A. (2005) Déterminants
socioculturels du retard de la 1re consultation prénatale dans un district sanitaire au
Sénégal. Santé Publique, 17, 531-538. https://doi.org/10.3917/spub.054.0531

Conde-Agudelo, A., Belizan, ].M. and Lammers, C. (2005) Maternal-Perinatal Mor-
bidity and Mortality Associated with Adolescent Pregnancy in Latin America:
Cross-Sectional Study. American Journal of Obstetrics & Gynecology, 192, 342-349.
https://doi.org/10.1016/j.ajog.2004.10.593

Yadeta, T.A., Mengistu, B., Gobena, T. and Regassa, L.D. (2020) Spatial Pattern of
Perinatal Mortality and Its Determinants in Ethiopia: Data from Ethiopian Demo-
graphic and Health Survey 2016. PLOS ONE, 15, e0242499.
https://doi.org/10.1371/journal.pone.0242499

DOI: 10.4236/0jpm.2023.138015

238 Open Journal of Preventive Medicine


https://doi.org/10.4236/ojpm.2023.138015
https://doi.org/10.1136/bmjopen-2021-054975
https://doi.org/10.1002/14651858.CD000934.pub3
https://doi.org/10.3917/spub.054.0531
https://doi.org/10.1016/j.ajog.2004.10.593
https://doi.org/10.1371/journal.pone.0242499

	Socio-Medical and Demographic Factors Associated with Perinatal Mortality in a Southern Benin Health Zone Hospital in 2020: A Case-Control Study
	Abstract
	Keywords
	1. Introduction
	2. Methods
	2.1. Study Framework
	2.2. Study Design

	3. Results
	3.1. Characteristics of Case and Control Mothers
	3.2. Associated Factors with Perinatal Deaths

	4. Discussion
	4.1. Socio-Demographic Characteristics of Mothers
	4.2. Socio-Medical Characteristics of Mothers Accessing Services
	4.3. Association Analysis Summary
	4.4. Limits

	5. Conclusions
	Acknowledgements
	Conflicts of Interest
	References

