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Background: Adverse birth outcome is associated with grand multiparity and is still a major public health problem in developing
countries. There is limited information that investigates the effect of grand multiparity on perinatal outcomes in a prospective follow-
up design in Ethiopia. Therefore, this study was aimed to investigate the effect of grand multiparity on the occurrence of adverse
perinatal outcomes in the Sidama Region of Ethiopia.

Methods: We conducted a prospective follow-up study among 837 women who gave birth in selected public hospitals of the Sidama
Region from January 1 to August 31, 2021. Data were collected using a structured questionnaire and medical record review.
A modified Poisson regression model with robust standard errors was applied to estimate the adjusted risk ratio and its 95% CI of
the risk factors for adverse perinatal outcomes to examine the association of the multi-parities with the adverse birth outcome. STATA
Version 14 was used for analysis.

Results: The overall cumulative incidence of adverse perinatal outcomes was 33% (95% CI: 29.9%, 36.4%). After adjusted for
confounders, women with grand multiparity gave birth to babies with a higher risk of stillbirth (ARR = 1.6; 95% CI: 1.01-2.51),
macrosomia (ARR = 1.6; 95% CI: 1.23-2.07), and preterm birth (ARR = 1.3; 95% CI: 1.1-1.66) compared to their counterparts.
Conclusion: High incidences of adverse perinatal outcomes occurred among women with grand multiparity. We recommend that the
region and districts health bureau should give close monitoring for pregnant women with high parity throughout their prenatal,
intrapartum, and postpartum periods.
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Background
Grand multiparity is a condition when a woman has at least five deliveries at gestational age greater than or equal to 20
weeks.' ™ In many developed countries, grand multiparity is becoming less of a concern with a low prevalence of 2-4%
whereas it is still a public health issue of great concern in developing countries and is a high prevalence of 19%.*°
Low-and-middle-income countries including Ethiopia’s grand multiparity have still relatively high perinatal outcomes
complications compared to high-income countries.”® Evidence has shown that grand multiparity increases the incidence
of medical and obstetric complications such as anemia, birth asphyxia, preterm birth, low birth weight, macrosomia, low
APGAR scores, stillbirth, and a high perinatal mortality rate.'®'> With this connection, grand multipara is associated
with higher risks factors of medical and obstetric complications for mothers and fetuses.*”-'*'¢
In different studies conducted in developing countries, adverse perinatal outcomes are significantly associated with
grand multiparity compared with multiparity.'*7'%!5172% The majority of the studies carried out in developing

countries, including Ethiopia, implemented incomplete registration of perinatal data with limited variables. There were
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also limited studies conducted to assess the adverse perinatal outcomes of grand multiparity in Ethiopia. Moreover, there
is limited data about the impact of grand multiparity on perinatal outcomes in the study area. Therefore, this study aimed
to investigate adverse perinatal outcomes of grand multiparity in selected public hospitals in the Sidama Regional State
of Ethiopia.

Methods and Materials
Study Settings, Design, and Period

The study was conducted in Sidama Regional State, Ethiopia. It is situated in the southern part of the country, which is 273
kilometers away from Addis Ababa, the capital city of Ethiopia. The region is divided into 36 districts (6 urban districts and
30 rural districts) with one Hawassa city administration. Hawassa remains the capital city of the region. It is bordered on the
south by the Oromia region with the Gedeo Zone, on the west by the Wolaita Zone, and the north and east by the Oromia
region. The Sidama people number 8.8 million (4.01% of the national population). The region has 123 health centers and 17
hospitals (one comprehensive referral hospital, four general hospitals, and 12 primary hospitals).

A prospective cohort study was conducted in five public hospitals which are designated as general and referral
hospitals providing specialized care for both the mother and newborn and having an obstetric and neonatal intensive care
unit (NICU). The study was conducted from January 1 to August 31, 2021.

Cohort Selection, Recruitment, and Exclusions

All multiparity and grand multiparity for childbirth in the region was a source population. Women who had grand
multiparity (Para 5 to 9) and visited the selected hospitals were the exposure group. Hence, all women were admitted for
delivery to the participating hospitals during the study period. Women who had multiparity (Para 2 to 4) were enrolled as
a non-exposed group. The controls were selected based on the five age-interval categories and delivered on the same day
of the exposure. In addition, those women with grand multiparity who delivered at another facility (outside the included
hospitals) were also excluded as it was difficult to know the perinatal outcomes. We have also excluded women with
multiple pregnancies, Primigravida, chronic illness related to pregnancy, great grand multiparity (women who give birth
more than ten), women who are mentally or critically ill and unable to communicate were excluded from the study
because of the adverse perinatal outcome more occurred. Also, women who would give birth at home were not captured
by this study.

Sample Size Determination and Sampling Procedure

The sample size was calculated by using a double population proportion formula using EPI Info version 7 STAT CALC
software cohort study as described by Fleiss with continuity correction to estimate the sample size.?” The parameters that
were used to estimate the sample size were: confidence level of 95%, power of 80%, exposed to the non-exposed ratio of
1:2, expected incidence of the outcome in the non-exposed group (24%),'® and incidence of preterm among the exposed
group (35%).'® It was estimated based on one study in Pakistan taking incidence of preterm among exposed and non-
exposed women to grand multiparity. Adding a 10% loss rate, the final sample size required for the study was 279
exposed and 558 non-exposed women: a total of 837 women were included in this study.

The Sidama region has 17 hospitals (12 primaries, 4 general, and 1 comprehensive referral hospital). Out of the 17
hospitals, 5 (30%) hospitals were selected purposively which provided full packages of maternal and newborn services in
the region. That is why it was selected these hospitals as the study area. For each hospital, the sample was allocated an
appropriate sample size by using the probability proportional to sample size considering hospital clients’ follow-up from
last year’s delivery admission reports. The study participants were included in consecutive sampling techniques until the
anticipated sample size was obtained.

Data Collection Tools and Procedures
The data collection tools were developed in the English language, then translated into the local language (Ambharic) by
language experts. The questionnaires were prepared following a thorough review of different kinds of published
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literature, ”>1%13:17:18.28-40 T

interview questionnaires of participants contain the client’s information, socio-
demographic factors, obstetrics, and reproductive health history characteristics, maternal health services use during
a current and previous pregnancy, nutritional status of women, and adverse perinatal outcome parts. The data were
collected from the admission to labour and delivery up to maternal wards. Qualified and trained health professionals were
recruited as data collectors and supervisors. Five days of training were given before starting the actual data collection.
After the training, a pre-test was conducted to ensure the consistency of tools on 5% of the sample size out of the actual

data collection site.

Outcome Variables and Measures

The primary outcome of interest was adverse perinatal outcomes and was categorized as the absence or presence of
adverse perinatal outcomes. Adverse perinatal outcomes or complications were defined as the presence of either or more
of the following: stillbirth, low birth weight, macrosomia, preterm, admission to neonatal intensive care unit (ICU), and
first-minute birth asphyxia in women giving birth more than five or more and less than five births. Stillbirth was defined
as a newborn baby with no signs of life at or after 28 completed weeks of pregnancy.*'*** Low birth weight was defined
by the world health organization as a newborn birth weight of fewer than 2500 grams regardless of gestational age.*’
Preterm birth is a baby born alive before 37 completed weeks of gestation but after 28 weeks of gestation.** Gestational
age was determined based on the last menstrual period and ultrasound measures were taken when prediction by last
menstrual period was not possible. Birth asphyxia is defined as failure to initiate and sustain spontanecous breathing at
birth.*>*® To grade, the severity of perinatal asphyxia in newborns, the Apgar score was used. A score below 7 at the

first minute of life was considered as having first-and fifth-minute birth asphyxia.47

Potential Confounding Variables

Data were collected at baseline and postnatal on several risk factors through labour and delivery, including maternal
characteristics and potential confounding variables. Also, detailed pregnancy history was gathered, including pre-existing
medical conditions. Some of the included potential confounding variables were socio-demographic characteristics:
maternal age, religion, ethnicity, household wealth status, education of respondents, education of husband and occupa-
tion; obstetrics and some medical factors: history of preterm birth, history of stillbirth, and unplanned pregnancy. Mid-
Upper Arm Circumference (MUAC), body mass index, and sex of the newborn.

Data Analysis

Double data was entered using EpiData version 3.02 software. Entered data was exported to STATA 14 version
software for analysis. Data were cleaned for missing values and inconsistencies. Descriptive statistics like frequencies
table and summary indices were used to describe the study population. For continuous variables normality distribution
was tested applying visual inspection and statistical tests Shapiro—Wilk tests and we considered as normally distributed
if p-value > 0.05. Categorical data were compared using the Chi-square test, and an independent sample #-test was
applied for the comparison of the mean difference of continuous variables between both groups. As the occurrence of
adverse perinatal outcomes was rare, it was compulsory to estimate risk using an appropriate model for rare outcomes.
Therefore, we estimated relative risk using a Generalized Linear Model (GLM) with an identity log and binomial link
function (log-binomial). We encountered a convergence problem by using the log-binomial approach and therefore
changed this model to modified Poisson regression. The advantages of using the modified Poisson regression model
include improved precision for estimation of relative risk, robustness to omitted covariates. All variables risk factors
with outcomes of interest in bivariable analysis at p-value <0.2 were considered as candidates for the multivariable
Poisson regression model. In the final model, multivariable Poisson regression analysis was performed to investigate
the risk factors between grand multiparity and concerned adverse perinatal outcomes. The risk factors of grand
multiparity the regression model was reported using an adjusted risk ratio (ARR) with a 95% confidence interval
(CI). Statistical significance was declared when the P-value was less than 0.05. The occurrence of multicollinearity
among explanatory variables was ensured using the Variance Inflation Factor at a cut-off point of 10** and there was no
multi-collinearity.
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Ethical Considerations

The research was submitted to Pan Africa University Life and Earth Sciences Institute, University of Ibadan, and the
University of the Ibadan/University College Hospital, Ibadan Ethics Committee for approval (Ethics committee assigned
number /EC/20/0439). Following the approval, an official letter of cooperation was written to concerned bodies in the
data collection areas. Permission was obtained from the Sidama Regional Health Bureau. Written informed consent was
obtained from each study participant, before data collection procedures. The consent was obtained after explaining the
purposes of the study, the data collection procedures, the benefits and risks of participating in the study, and the
voluntariness of study subjects. The study conforms to the provisions of the Declaration of Helsinki.*’

Results

Cohort Recruitment and Follow-Up

In this study, 837 women were recruited of whom 18 were not included due to loss to follow-up, and perinatal
outcomes were not registered properly. Finally, a total of 820 participants were followed up to admission to the labour
ward, delivery, and the postnatal period. During the follow up four women refused to participate in the study due to
certain reasons after being involved in the study cohort leaving 816 study subjects giving a response rate of 97.5%.

Socio-Demographic and Obstetrics Characteristics of Study Participants

The mean (+ standard deviation (SD) age was 32.8 + 3.8 among the grand multipara vs 27.2 + 3.8 years among multiparity,
p <0.001). The majority of grand multiparous women (72.2%) and multiparous women (58.5%) were aged between 2534
years. Slightly more than two-thirds (67.5%) of the multiparous women and (49.6%) of the grand multiparous women were
urban dwellers. Nearly one-fourth (22.1%) of the multiparous women and (50%) of the grand multiparous women were
illiterate. Close to two-thirds (63.1%) of the multiparous women and more than three-fourths (75.7%) of the grand
multiparous women were housewives. The number of antenatal care visits had more than four times (42.5% vs 31.7%,
x2=8.1, P=0.005) among multiparous and grand multiparous women, respectively. There was no statistically significant
difference between the grand multiparous and multiparous women in the body mass index (Table 1).

Incidence of Adverse Perinatal Outcomes of Study Participants

The overall cumulative incidence of adverse perinatal outcomes was 33% (95% CI: 29.9%, 36.4%). The incidence of
adverse perinatal outcomes was 40.8% (95% CI: 35—47) among the grand multiparity and 30.3% (95% CI: 27-34) among
the multiparity. As general, 50 resulted in stillbirth (6.1%; 95% CI: 4.6-8.0), 134 in low birth weight (16.4%; 95% CI.:
14.0-19.1), 88 in admission to NICU (10.8%; 95% CI: 8.7-13.1), 72 in Apgar score < 7 at 5 minutes (8.8%; 95% CI: 7—
11) and 154 resulted in preterm births (18.9%; 95% CI1:16.2-21.7) in cohort. Each adverse birth outcome’s percentages of

multiparity versus grand multiparity were displayed below in figure details (Figure 1).

Association Between Parity and Perinatal Outcomes

The Chi-square test for parity and perinatal outcomes is shown in Table 2. The incidence of preterm birth was higher
among babies born from women with grand multiparous than multiparous women (23.6% vs 16.4%, P=0.02). Likewise,
low birth weight was higher among women with grand multiparous than multiparous women (21.0% vs 14.2%, p=0.014).
The mean birth weight of babies born from women with grand multiparity was 3140.3 grams and multiparity was 3165.9
grams among women with grand multiparous than multiparous women (¢-test = 0.53, P-value=0.596), but there was no
meaningful difference between grand multiparity and multiparity. Furthermore, 9.6% of newborn babies from women
with grand multiparity and 4.4% from multiparity were stillbirth (P<0.001). Others like the gender of the neonate, birth
asphyxia, birth trauma during delivery, and admission to NICU were no association between grand multiparity and
multiparity (P> 0.05) (Table 2).
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Table | Selected Socio-Demographic and Obstetrics Characteristics with Grand Multiparity in Sidama Regional State of Ethiopia,
2021

Variables Categories Multiparity Grand Multiparity x2 P-value
(n=544) (n=272)
No (%) No (%)
Hospitals Hawassa referral 120 (21.7) 60 (21.7)
Adare 54 (9.9) 27 (9.9)
Yirgalem 100 (18.4) 50 (18.4)
Leko 160 (29.4) 80 (29.4)
Bona 110 (20.2) 55 (20.2)
Age in years 15-24 118 (21.7) 2 (0.7) 183.3 | <0.001
25-34 393 (72.2) 159 (58.5)
3549 33 (6.1) 111 (40.8)
Mean + SD 27+ 38 328 £38 <0.001
Residence Urban 367 (67.5) 135 (49.6) 24.4 <0.001
Rural 177 (32.5) 137 (50.4)
Education llliterate 120 (22.1) 136 (50.0) 854 <0.001
Elementary school 133 (24.5) 74 (27.2)
Secondary school 175 (32.2) 40 (14.7)
College and above 116 (21.2) 22 (8.1)
Occupation Housewife/farmer 343 (63.1) 206 (75.7) 19.2 <0.001
Merchant 67 (12.3) 34 (12.5)
Government 96 (17.7) 22 (8.1)
employee
Daily labourer 38 (79.2) 10 (3.7)
Religion Protestant 437 (80.3) 227 (83.5) 17.0 0.001
Orthodox 74 (13.6) 15 (5.5)
Muslim 30 (5.5) 28 (10.3)
Others” 3 (0.6) 2 (0.7)
Wealth index Low 173 (32.2) 104 (39.1) 74 0.025
Middle 241 (44.9) 121 (45.5)
High 123 (22.9) 41 (15.4)
Current pregnancy planned No 70 (12.9) 93 (34.2) 51.4 <0.001
Yes 473 (87.1) 179 (65.8)
Number of antenatal care visits 1-3 times 298 (57.5) 164 (68.3) 8.1 0.005
4 and more times 220 (42.5) 76 31.7)
Male involvement during antenatal contact | No 380 (69.9) 232 (85.3) 23.1 <0.001
Yes 164 (30.1) 40 (14.7)
Body mass index (BMI) Mean * SD 24.843.1 243 +3.1 1.7 0.093

Note: Others*= catholic and traditional religious.

Risk of Adverse Perinatal Outcomes Associated with Grand Multiparous Women

In multivariate Poisson regression modelling, the risk of having stillbirth was significantly increased in women
with grand multiparity compared to multiparity adjusted relative risk (aRR) = 1.6; 95% CI: 1.01,2.51), macro-
somia (aRR = 1.6; 95% CI: 1.23-2.07), preterm delivery (aRR = 1.35% CI: 1.1-1.66) (Table 3).
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Figure | Adverse perinatal outcomes among grand multiparity (n = 272) and multiparity (n = 544) in selected public hospitals in the Sidama Regional State, Ethiopia 2021.

Discussion

This study compared potential adverse perinatal outcomes between the grand multipara women and those not. The
overall cumulative incidence of adverse perinatal outcomes was 33% (95% CI: 29.9%, 36.4%). The cumulative incidence
of adverse perinatal outcomes was 40.8% (95% CI: 35-47) among grand multiparous compared to their counterparts
30.3% (95% CI: 27-34) which was different (P-value=0.003). In this finding, many perinatal complications were shown
to be higher in grand multiparous women than multiparas (stillbirth, preterm, big baby, and Apgar score <7 at 5 minutes,
P<0.05). In the present study, we found that the cumulative incidence of adverse perinatal outcomes was significantly
higher in grand multiparous women than multiparous women. This finding is consistent with the previous studies which
were conducted in Iraq, Jordan, Saudi Arabia, and Ethiopia.'*'7***° Conversely, there were no statistically significant

differences in adverse perinatal outcomes between grand multiparous and multiparous women as the studies conducted in

Table 2 Association Between Parity and Perinatal Birth Outcomes Among Study Participants in Sidama Region of Ethiopia, 2021

Perinatal Outcomes Multiparity Number (%) Grand Multiparity Number (%) P-value
Stillbirth 24 (4.4) 26 (9.6) 0.004
Preterm 452 (83.4) 207 (76.4) 0.02
Birth weight (Mean % SD) 31659 + 592.2 3140.3£750.0 0.6
APGAR < 7 score at | minute 69 (12.8) 48 (17.8) 0.06
APGAR score <7 at 5 minutes 38 (7.1) 34 (12.7) 0.008
Perinatal complications 43 (7.9) 31 (11.4) 0.09
Birth trauma during delivery 8 (1.5) 7 (2.6) 0.27
Admission to NICU 53 (9.8) 35 (13.0) 0.17
Birth asphyxia 23 (4.2) 19 (7.1) 0.086

Abbreviations: NICU, neonatal intensive care unit; SD, standard deviation.
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Table 3 Risk of Adverse Perinatal Outcomes Associated with Grand Multiparous Women in Public General Hospitals in Sidama

Region of Ethiopia, 2021

Perinatal Birth Outcomes Categories Unadjusted RR (95% CI) Adjusted RR (95% CI)
Stillbirth No Ref Ref

Yes 1.6 (1.21-2.15) 1.6 (1.01-2.51) *
Preterm No Ref Ref

Yes 1.3 (1.13-1.65) 1.3 (1.1-1.66) *
Birth weight Normal birth Ref Ref

Weight 1.5 (1.18-1.91) 1.2 (0.87-1.69)

Low birth weight macrosomia 1.6 (1.21-2.01) 1.6 (1.23-2.07) *
APGAR < 7 score at | minute Yes Ref Ref

No 0.78 (0.61-0.99) 1.1 (0.68-1.69)
APGAR score <7 at 5 minutes Yes 1.5 (1.13-1.93) 1.3 (0.76-2.33)

No Ref Ref
Perinatal complications No Ref Ref

Yes 1.29 (0.97-1.73) 0.96 (0.65-1.41)
Admission to neonatal intensive care unit No Ref Ref

Yes 1.2 (0.93-1.62) I.1 (0.75-1.51)
Birth asphyxia No Ref Ref

Yes 1.4 (0.98-1.98) 0.6 (0.32-1.14)

Note: *Statistically significant at p-value<0.05 after adjusting for socio-demographic factors, antenatal care profile, preexisting problems identified using chi-square and
multivariable Poisson regression.

rural Cameroon and Ethiopia.”'> The possible explanation might be due to the quality of health care, trained health
personnel, and application of different standard protocols for proper management of health care services from pregnancy
to delivery.?

The present study revealed that preterm birth was significantly higher among grand multiparous (23.6%). This finding
was comparable to the studies conducted in Ethiopia (19%), Nigeria (25%), and Bangladesh (23%).22*>° Also, the
finding showed that the risk of preterm birth was higher with grand multiparity. This finding is similar to the study
conducted in Tanzania.” In some research reports in Jordan, preterm delivery is not associated with grand multiparity.*”
The possible explanation might be women get good quality of modern medical and obstetrics services as well they have
adequate knowledge on maternal and child health.*

The finding revealed that the risk of stillbirth was higher with grand multiparity. This finding is similar to the study
conducted in Mali** and Tanzania.” However, in another study, grand multiparity was not a risk factor for stillbirth the
study was done in Nigeria.”' The possible explanation might be differences across studies related to the utilization of
antenatal care services across countries.’>> The other explanation is that most pregnant women arrived late having an
already intrauterine death or with hypoxic babies during delivery.'’

Regarding birth weight, the risk of macrosomia was significantly higher in grand multiparity than multiparity. This
finding is similar to the study conducted in Kano, Nigeria,”* Oman,> Mali,** and Saudi Arabia.®

In terms of immediate newborn complications, this study showed that there was no statistical difference in the two
groups as regards the Apgar< 7 score at 1 minute, birth trauma, birth asphyxia, admission to neonatal intensive care unit,
perinatal complication, and sex of newborn.

The strength of our study was its prospective nature, control of confounding factors, and low loss to follow-up. Yet,
limitations observed in this study include the follow-up periods were not included after perinatal periods, and for some

cases, gestational age was reported subjectively rather than objectively.
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Conclusions

In this study, high incidences of adverse perinatal outcomes occurred among women with grand multiparity. Also,
compared to women of low parity, grand multiparous women are at higher risk of having stillbirths, preterm delivery, and
big babies. We recommend that all the stakeholders should give close monitoring for pregnant women with high parity
throughout their prenatal, intrapartum, and postpartum periods. Further, we recommend that the researchers conduct
studies about the effect as early as start to follow up grand multigravida on the adverse perinatal outcomes.

Abbreviations

ANC, antenatal care; Apgar score, appearance, pulse, grimace, activity, and respiration score; ARR, adjusted relative
risk; LBW, low birth weight; NICU, neonatal intensive care unit; CRR, crude relative risk; SD, standard deviation;
WHO, World Health Organization.
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