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Grand multiparity as a predictor of adverse
pregnancy outcome among women who
delivered at a tertiary hospital in Northern
Tanzania
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Abstract

Background: Grand multiparity has been associated with increased risks of adverse pregnancy outcomes such as
post-partum hemorrhage,gestational hypertension, gestationaldiabetes mellitus and high perinatal mortality.There is
limited information about the impact of high parity on pregnancy outcomes in Tanzania. This study aimed to
determine prevalence, trend and associated adverse pregnancy outcomes of grand multiparity in a tertiary hospital
in Northern Tanzania.

Methods: A retrospective cross-sectional study was conducted at Kilimanjaro Christian Medical Centre (KCMC)
using maternally linked data from medical birth registry. Women with singleton deliveries from 2006 to 2014 were
analyzed. The prevalence of grand-multiparity was computed as proportion to estimate the trend over years.
Adverse pregnancy outcomes associated with grand multiparity were estimated using multivariable logistic
regression models. A p-value of < 0.05 was considered statistically significant.

Results: The overall prevalence of grand multiparity was 9.44% ranging from 9.72% in 2006 to 8.49% in 2014. The
grand multiparous women had increased odds of prelabour rupture of membranes (Adjusted odds ratio [AOR] 1.78:
95% CI:1.28–2.49), stillbirth (AOR 1.66: 95% CI:1.31–2.11) and preterm birth delivery (AOR 1.28; 95% CI: 1.05–1.56) as
compared to women in the lower parity group.

Conclusions: The prevalence of grand multiparity among women in North-Tanzania was 9.44%. It was significantly
associated with adverse pregnancy outcomes. This calls for a need to increase community awareness on its risks,
encourage birth control among older women. Delivery-care facilities should prepare for emergency situation when
attending deliveries of high parity group.
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Background
As Sustainable Development Goal’s (SDG) efforts to ad-
dress promotion of maternal health and reduction of
child mortality becomes intensified, regional specific in-
vestigation to inform the public health on potential ef-
fect of factors that presents a significant risk to the
pregnant mother and the birth outcome are imperative.

Huge disparity in the fertility rate exist between the de-
veloped and developing countries. Low-and-middle in-
come countries including Tanzania’s fertility rate have
still relatively high annual fertility rate as compared to
high income countries [1]. This trend may pose substan-
tial risk to the pregnant mother and result in adverse
birth outcome. Among other factors, grand multiparity
is hypothesized to play a significant role in adverse ma-
ternal outcomes especially in low-and-middle income
countries like Tanzania.
Grand-multiparity (GMP) condition has been defined

differently in several literature [1–3]. Some literature
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define it as a woman who delivered four or more times
while others consider of six or more deliveries [4]. Fur-
thermore, the International Federation of Gynecology
and Obstetrics defined GMP as deliveries of a fifth to
ninth, while naming those undergoing their tenth or
more deliveries as great grand-multiparous or huge great
grand-multiparous [5–8]. According to the CDC report
of 2004, the prevalence of grand multiparity was re-
ported as low as 3–4% in developed countries as com-
pared to 19.3% in developing countries, [9, 10]. The
lower prevalence in developed countries has been attrib-
uted to high use of modern family planning and optimal
obstetric care while the high prevalence of GMP in low
income countries is fueled by gender desirability, low
education and desire for more offspring to have large
family size [11, 12]. Adverse outcomes associated with
GMP include diabetes, premature labor, maternal and
perinatal mortality, placenta previa, genital sepsis, post-
partum hemorrhage (PPH), utero-vaginal prolapse,
hypertension and Intrauterine fetal death (IUFD) [6, 7,
10, 13]. Controversy prevails in the effect of high parity
on these complications since some other studies report
no increased incidences of obstetric complications [1,
14]. Despite efforts to reduce maternal and perinatal ad-
verse outcomes in Tanzania, maternal morbidities and
mortalities are high. This study takes advantage of exist-
ing large scale birth registry data to reaffirm existing
small scale evidence conducted in 2013 in one of the ter-
tiary facility in Tanzania and attempt to account for
change in magnitude of grandmultiparity overtime with
an additional capability to capture infrequent adverse
outcome. Moreover, describing a trend of grand multi-
parity overtime may provide a reflection of effectiveness
of contraceptive coverage in this population. This study’s

primary aim was to determine the association between
GMP and adverse pregnancy outcome. Moreover, we
aimed at assessing the prevalence, trend and associated
pregnancy outcomes of grand multiparity in a tertiary
hospital in Northern Tanzania over nine (9) years.

Methods
Study design, setting & population
This was a cross-sectional study using maternally linked
data from Kilimanjaro Christian Medical Centre
(KCMC) medical birth registry. KCMC is a referral con-
sultants and teaching hospital located in Moshi, Kili-
manjaro region in Northern-Tanzania. According to the
Tanzania National Census of 2012, the population of
Kilimanjaro region is estimated to be 1.6 million people.
The average deliveries per year is around 4000. The
KCMC medical birth registry was established in the year
1999 as pilot and officially started to operate in 2000. Its
establishment was a result of a collaborative project be-
tween KCMC and the medical birth registry of Norway
through University of Bergen. Since then, medical re-
cords for all women who deliver at KCMC and their
newborns have been prospectively collected and stored
at the medical birth registry. In this study, multiparous
women (parity of 2 or more) of 28 weeks of gestation or
more, with singleton births from the year 2006 to 2014
were studied. We excluded multiple pregnancy to avoid
overrepresentation of high-risk women which might ex-
aggerate the pregnancy outcomes. The final sample ana-
lyzed comprised of 18,441 deliveries (Fig. 1).

Data collection methods and tools
Socio-demographic and obstetric information for all
women who delivered at KCMC were recorded at the

Fig. 1 Schematic Diagram of the selected study participants
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medical birth registry in an electronic database. Informa-
tion for all deliveries that occur at the department of
Obstetrics and Gynecology are prospectively collected
and entered in a computerized database system at the
medical birth registry. Trained midwife nurses conduct
interviews on daily basis using a standardized question-
naire for all women who deliver at the hospital within
24 h of delivery or immediately after recovery from a
complicated delivery. Information on the neonates who
are admitted in the neonatal care unit were recorded in
neonatal registry forms. Apart from birth registry, each
pregnant woman attending this facility has her history
documented on patient file with unique file number.
These files are confidential and contain all patients’
medical records stored at the hospital medical record
department. Other patients’ information is entered and
kept in various registers at each service delivery points
such as theater rooms, labor ward, Intensive Care Unit
(ICU) and in the antenatal and postnatal units. Data ex-
traction sheet was used to obtain information from
demographic characteristics and immediate maternal
and fetal complications.

Definition of variables
The main outcome variables include prelabour rupture
of membranes (PROM), postpartum hemorrhage (PPH),
pre-eclampsia, low birth weight, stillbirth and preterm
birth. Still birth was defined as fetal death of ≥28 weeks
of gestation age while preterm birth was defined as ba-
bies born alivebefore 37 weeks of pregnancy are com-
pleted. Low birth weight (LBW) was defined as a birth
weight of less than 2500 g with gestational age of ≥28
weeks. Independent variables included parity status as
the main exposure whereby multiparity was defined as a
parity of 2 to 4 deliveries while grand multiparity was
defined as a parity of 5 or more deliveries. Maternal
socio-demographic characteristics included maternal

age, residence, level of education, religion, number of
antenatal care ANC-visits, gestational age, body mass
index (BMI) and marital status.

Data analysis
Data analysis was performed using STATA 12.0 (Stata-
Corp LP, College Station, Texas 77,845 USA). After data
extraction from the main database, data were cleaned,
checked for consistency and verification of missing
values. Descriptive statistics were summarized using fre-
quency and percentages for categorical variables. Trend
in grand-multiparity was determined by calculating
yearly proportions and displayed using a line graph. Chi-
square test was used to determine the association be-
tween a set of maternal pregnancy outcomes and GMP.
Odds ratio (OR) and 95% confidence interval (CI) for
adverse maternal and fetal outcomes associated with
GMP were estimated using multivariable logistic regres-
sion models. A p-value of less than 0.05 (2-tailed) was
considered statistically significant.

Results
Demographic and obstetrics characteristics of the study
population
A total of 18,441 deliveries were analyzed. Prevalence of
grand multiparity was 9.44%. The chi-square test for lin-
ear trend showed that, there appears to be a statistically
significant trend in prevalence of grand multiparity over
years (p < 0.001). Demographic and obstetrics character-
istics of the study participants are summarized in Table 1.
The mean age of women in the study group was 30.4
(SD = 5.6) years. About 64% of grand multiparous
women in this study were aged > 35 years and more than
half (62.5%) resided in rural area of North-Tanzania. Ap-
proximately half (52%) of the grand multiparous subjects
had less than 4 antenatal care visits during their preg-
nancy while 60% delivered at term.

Fig. 2 Trend of grand multiparity from 2006 to2014 at KCMC
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Trend of grand multiparity
Trend of GMP among women who delivered at KCMC
from 2006 to 2014 was seen to decrease over years. Al-
though there is variation in each year, the proportion in
the year 2006 (9.72%) and 2007 (9.03%) are rather simi-
lar. The highest proportion was appreciated in the year
2011 (10.38%) followed by 7.85, 9.43 and 8.49% in the
years 2012, 2013 and 2014 respectively (Fig. 2).

Association between pregnancy outcomes and grand
multiparity
The Chi-square test for pregnancy outcomes and parity
is shown in Table 2. In this test, all pregnancy outcomes
assessed in the study were significantly associated with
parity status of participants.
The crude and adjusted analysis for the association be-

tween grand multiparity and adverse pregnancy out-
comes are displayed in Table 3 and Table 4 respectively.
After adjusting for maternal age, maternal education,
mothers’ residence, body mass index (BMI), number of
antenatal care visits and gestational age, PROM (AOR
1.78; 95% CI: 1.28–2.49) remained significantly associ-
ated with grand multiparity. When fetal outcomes were
adjusted for the same factors, stillbirth (AOR 1.66; 95%
CI: 1.31–2.11) and preterm birth (AOR 1.28; 95% CI:
1.05–1.56) remained statistically significant factors asso-
ciated with GMP (Table 4).

Discussion
The prevalence of grand multiparity at the institution
over nine years found was found to be 9.44%. This study
found that grand multiparity was associated with mater-
nal and perinatal complications such as prelabour rup-
ture of membranes, stillbirth and preterm birth. The
prevalence of grand multiparity in this study was con-
sistent with a study done in Saudia by Alsammamiet al
which reported a prevalence of 5.3% [15]. However, this
is slightly lower compared to other studies which re-
ported the high prevalence of 10.2 and 26.5% respect-
ively [9, 13]. The higher prevalence in the later studies
could be explained by high prevalence of young marriage
and poor acceptance of modern family planning
methods. The lower prevalence in this study can be at-
tributed to standard literacy level of grand multiparas, as
over 52% had at least primary level of education.

In the present study, we found that the trend of grand
multiparity to be decreasing over nine years.. This de-
cline could have a broader range of attributes including
availability of higher education to women and increased
community awareness on the health risks of giving birth
at an advanced maternal age. The study site has better
schools and universities that provides with an opportun-
ity to learn and become aware of reproductive health
status. However, the first five (5) years in the trend show
no bigger differences while in the year 2011 the rise is
seen and then followed by the decline. This can be ex-
plained by the fact that at this particular time, the coun-
try had adapted well to the strategic plan developed in
2008 known as One Plan which aimed to provide guid-
ance and improve reproductive, maternal, newborn and
child health [16].
In this study we found a significant increased risk of

prelabour rupture of membranes (PROM) in grand mul-
tiparous women compared to those with low parity. Our
result is consistent with previous studies done in Nigeria
that describe a 3.6–4.2% increase in PROM in grand
multiparas as compared to multiparas [16, 17]. Ad-
vanced maternal age (AMA) has been reported as a
major risk factor in developing other maternal condi-
tions including hypertension, diabetes mellitus, renal dis-
eases, and other chronic infections which in turn are
associated with PROM [18, 19]. This could be the case
in the present study.
In multivariable regression analyses, our study did not

find a significant association between PPH and GMP.
This is in consistent with study done by Selo-Ojemeet al
among Nigerian women [21]. Similar findings were re-
ported by Combs et al who studied women from the
United States [22]. We also found that GMP was signifi-
cantly associated with an increased risk of PPH when
controlled by maternal age and educational level attain-
ment. However, addition of other covariates in the
model led to non-significant association. Hence, it may
suffice to say that, in this population, PPH is well ex-
plained by GMP condition, maternal age and education
level. Due to increased maternal age and repeated deliv-
eries, the uterine wall becomes weak resulting in inabil-
ity to adequately contract leading to development of
PPH [22]. However, in contrast, several other studies
elsewhere have clearly shown GMP to be a risk factor

Table 3 Model 1: Unadjusted effects of parity on pregnancy outcome

Parity Pregnancy outcome

Pre-eclampsia PROM PPH Still birth LBW Preterm

COR 95% CI COR 95% CI COR 95% CI COR 95% CI COR 95% CI COR 95% CI

MultiparaRC 1 1 1 1 1 1

GMP 1.55 1.24–1.93 1.91 1.39–2.62 1.71 1.28–2.28 2.38 1.95–2.91 1.41 1.22–1.63 1.42 1.24–1.62

Note: RC (Reference category)
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for PPH [17, 20, 23]. Few data that didn’t demonstrate
an increased risk for PPH in grand multiparity could be
attributed to a small scale design with inability to cap-
ture rare adverse events [13].
This study has demonstrated that GMP women had

an increased odds of experiencing stillbirth and preterm
births as compared to women with low parity as previ-
ously described in published data from Uganda and
Nigeria [9, 21, 22]. This could be explained by the fact
that since AMA is a major risk for various maternal
complications, thus fetus and neonates may always be
susceptible to mortality and morbidity. Other fetal com-
plications which have been reported in other studies in
Tanzania with inadequately controlled intrapartum con-
founders include meconium stained liquor and low
apgar score which were found to be insignificant compli-
cations in the present study.

Strengths and limitations
This hospital-based study used a birth registry data col-
lected routinely at KCMC using a standardized question-
naire. From this data set a large sample size was
obtained thus giving the study more power and making
it possible to adjust for confounders as well as making
inference in similar settings with high precision. Despite
the strengths, there were some limitations that should
be considered while interpreting findings from this
study. Since this was a referral hospital-based study, our
results may not be generalizable to the general popula-
tion of Tanzania. In attempt to minimize overrepresenta-
tion of high–risk women, we excluded women with
multiple pregnancy. In addition, maternal mortality, as
one of the important outcomes was not investigated in
this study due to insufficient information regarding ma-
ternal deaths in the dataset. We therefore recommend
future prospective study to explore the association of
GMP with maternal mortality.

Conclusion
Despite low prevalence of GMP at the institution, it con-
tinues to pose additional challenges to fetal and maternal
health. Although the GMP proportion has decreased
over years, our result reveals a rather gradual decline of
GMP overtime. The study warrants more emphasis to
be directed towards community sensitization on the

adverse maternal and fetal outcomes that might be at-
tributable to GMP. The study also suggests a need for
establishment of a referral system unit at this institution
that will be specifically managing deliveries occurring in
women with high parity as well as advanced age.
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