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1. Introduction

   Multiple gestations or multiple pregnancies occur when 
two or more foetuses are conceived at the same time in the 
same woman, it can either be a monozygotic or dizygotic 
pregnancy [1]. Multiple gestations are associated with 
increased fetal-maternal complications [2-4]. 
   Although the rates of multiple pregnancies have shown to 
decline in Europe over the last decades, these rates are still 
higher compared to those reported in developing countries. 

For example, in Europe, incidence of multiple pregnancies 
rates was 21.7% in 2008 compared with 22.3% in 2007, 20.8% 
in 2006 and 21.8% in 2005 respectively [5-7]. Recent studies in 
Nigeria reported a twinning rate ranging from 1.4%-4.7% [8-11]. 
The higher multiple pregnancy rate in Europe is attributed to 
the increased use of assisted reproductive techniques as well 
as the use of ovulation stimulation agents [12, 13].
   The risk factors for multiple gestation births have been 
well documented [14, 15]. These include family history 
of twins, heredity, advanced age, serum oestradiol 
concentration, race, and use of fertility treatment.
   Furthermore, women with multiple gestations are at 
increased risk of preeclampsia,  preterm  labour,  delivery 
of  low  birth  weight  infant,  antepartum  or postpartum 
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haemorrhage,  caesarean section  delivery,  congenital  
anomalies, intrauterine growth retardation, maternal and 
perinatal death as compared to women with singleton 
gestations [16-19]. In addition, multiple gestations are 
associated with increased cost to families and health care 
system [20-23]. All these factors are the reasons why multiple 
pregnancies remain a major public health problem as 
compared to singleton pregnancies, particularly in sub 
Saharan Africa, given the high maternal mortality rate in the 
region.
   There are limited information about maternal-fetal 
outcome and complications of twins’ pregnancy in Tanzania. 
Previous hospital-based studies in Tanzania reported 
variations in prevalence of multiple gestations, ranging 
from 15-29 per 1 000 births [24-26]. These studies did not 
explore the differences in maternal-fetal outcomes and 
complications between multiple and singleton pregnancies. 
Therefore this study provides  relevant  clinical and  public 
health  information  that  may help  to  inform policy and  
clinicians  on  how  to  manage multiple pregnancies  in  the 
country.  In addition, findings from this study may help as 
basis for further intervention research studies that could 
help to improve maternal and foetal outcomes.
   The  objective  of  this  study  was  to  compare  maternal  
outcomes  between mothers with singleton and those with 
multiple gestations.

2. Materials and methods

2.1. Study setting

   Kilimanjaro Christian Medical Centre (KCMC) is located in 
Moshi municipal, Kilimanjaro Tanzania. It’s one among the 
four tertiary and zonal referral hospitals in Tanzania. The 
centre provides delivery services to pregnant women from 
the nearby communities as well as referral cases from other 
regions. It has an average of 3 000 deliveries per year. 
   The KCMC medical birth registry was established in 1999 
as collaborative project between KCMC and the Medical 
Birth Registry in Norway, and it has been in operation 
since 2 000.  Since then, information for all deliveries that 
occur at the department of Obstetrics and Gynaecology 
are prospectively collected and entered in a computerized 
database system at the medical birth registry.

2.2. Study design

   A case control study was designed using KCMC medical 
birth registry maternally linked data from 2000 to 2010. 

KCMC medical birth registry provide linked data, with exact 
linkage of birth records for parents and their siblings through 
the mother unique identification number assigned to each 
woman who deliver for the first time at KCMC.  This number 
is constant for subsequent births that occur at KCMC. A 
total of 33 997 births were recorded at the medical birth 
registry from year 2000-2010, of these 822 were multiple 
births. Mothers were linked with their sibling records using 
a unique mother’s identification hospital number.

2.3. Selection of cases and controls

   This study included 822 multiple gestations (cases) 
and 822 singletons (controls) who delivered at 28 weeks 
of gestation or more with complete study information 
as per birth registry database. Cases and control were 
matched with the 1:1 ratio based on maternal age at 
delivery and parity. Cases and controls were frequency 
matched for age group (<18 years, 18-25, 26-35, >35) and 
parity group (0, 1, 2, 曒3) to gain precision and facilitate 
control of confounding. Frequency matching was preferred 
over individual matching for logistical reasons, where 
proportions of controls were matched with same proportion 
of cases with respect to the matched variables to enhance 
similar distribution. Furthermore, women with singleton 
or multiple gestations completing 28 weeks of gestation 
with or without medical and obstetric complications were 
included. We excluded births with incomplete information 
and those with duplicate maternal identification number.

2.4. Data collection

   Trained nurse midwives used a standardized questionnaire 
to conduct interview on daily basis for each woman within 
24 hours after delivery or later in case a mother experienced 
some complications. Additional information was obtained 
from maternal antenatal cards for verification of some 
prenatal information. Verbal consent was sought from each 
individual woman prior to the interview after a mother 
being explained objectives and benefits of the medical birth 
registry project. The details of information that are collected 
have been described elsewhere [27]. In summary, information 
collected includes maternal and paternal sociodemographic 
characteristics, prepregnancy and pregnancy medical   
conditions, postpartum conditions and pregnancy outcomes.  
Finally, all data collected are immediately entered into a 
computerized database system at the birth registry.
   Our main outcomes of interest were maternal outcomes 
including preeclampsia, preterm labour, premature rupture of 
membranes, antepartum (APH) and postpartum haemorrhage 
(PPH) , anaemia and caesarean section delivery.
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2.5. Statistical analysis

   Data were analyzed using Statistical Package for Social 
Science (SPSS) 17.0 (SPSS, Inc., Chicago, Illinois, USA). 
The student samples t-test was used to compare means 
for continuous outcome between the study groups. The 
chi  square test (χ2) was used for comparison of proportions  
for categorical variables. The odds ratio (ORs) with 95% 
confidence intervals (CIs) for adverse maternal outcome 
between singleton and multiple gestations were computed in 
a multivariable logistic regression model. The independent 
variables included in the multivariable logistic regression 
model were matching variables (age group and parity) and 
other maternal characteristics such as area of residence, 
maternal education, and mother’s tribe. We also adjusted for 
preeclampsia on preterm delivery. A P value of less than 5% 
was considered statistically significant.

2.6. Ethical consideration

   This study was approved by the Kilimanjaro Christian 
Medical University College(KCMU-College) Research Ethics 
Committee prior its commencement.

3. Results

3.1. Demographic characteristics of the study participants

   There were 39 977 deliveries registered from 2000 to 2010. 
Of these 822 (2.1%) were multiple pregnancies, resulting to 
twinning rate of 21 per 1 000 births.
   The sociodemographic characteristics of participants are 
depicted in Table 1. The mean age (SD) between women with 
multiple and singleton gestations was 29 (5.7) years. More 
than half (58.9%) of the participants were aged between 26-

Table 1
Comparison of maternal demographic characteristics between cases  and controls.                 
  
Characteristics Study objects

 (n=1 644)
Control
 (n=822)  

Case
(n=822) 

P value 

Age (years)           <18        22 (1.3)   11(1.3)  11(1.3) 1.00
                           18-25       434(26.4)   217(26.4)  217(26.4)

                           26-35       968(58.9)   484(58.9)  484(58.9)

                           >35       220(13.4)   110(13.4)  110(13.4)

                           Mean (SD)
††       29(5.7)   29(5.7)  29(5.7)

Parity                  Para 0        446( 27.1)   223(27.1)  223(27.1) 1.00
                           Para 1       402(24.5)   201(24.5)  201(24.5)

                           Para 2       304(18.5)   152(18.5)  152(18.5)

                           Para ≥3       492(30.0)    246(29.9)  246(29.9)

                           Mean (SD)
††        2(1.7)     2(1.7)    2(1.7)

Gestation age      <37      386(23.5)   307(37.3)   79(9.6) < 0.001
 (weeks)               37-42    1 206(73.4)   505(61.4)   701(85.3)

                           Above 42      52(3.2)   10(1.2)   42(5.1)

                           Mean (SD)
††      37(3.2)   36(3.4)   39(2.4)

Residence           Rural      828(50.4)    459(55.8)    369(44.9) <0.001
                            Urban      816(49.6)    363(44.2)    453(55.1)

Mothers tribe       Chagga    1 017(62.0)    474(57.5)    543(66.1) <0.001
                            Pare      238(14.5)    137(16.7)    101(12.3)

                            Maasai      66(4.0)    47(5.7)    19(2.3)

                            Other      323(19.6)    164(20.0)    159(19.3)

Education level   None      54(3.3)    39(4.8)    14(1.7) <0.001
                            Primary 1 118(68) 580(71)    531(65.4) 
                            Secondary     64(3.9)    24(2.7)    41(4.9)

                            Higher     408(24.8)    179(21.8) 230(28)

Antenatal care     Yes  1 631(99.2)    815(99.1)    816(99.3) 0.53
                            No      13(0.8)        7(0.9)     6(0.7)  
†† mean and standard deviation
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4. Discussion

   In this study, we compared maternal outcomes between 
singleton and multiple gestations. Our study confirmed 
that women with multiple gestations have increased risk 
of preeclampsia, preterm delivery, anaemia, caesarean   
section delivery, antepartum and postpartum haemorrhage 
as compared to women with singleton gestations.  In  
addition,  the case  fatality  rate  among  women  with  PPH  
was significantly higher in multiple gestation pregnancy 
compared to singleton pregnancy.
   In the present study, the twinning rate was 21 per 1 000 births 
which was consistent with previous findings in Tanzania and 
Kenya using hospital data [24-26,28]. But it was lower compared 
to that reported by Nigerian investigators [8, 9, 11,29-34]  who 
found  the twinning rates of 26.0-46.5 per 1 000 births,  
and others in developed countries [6, 7, 35, 36]. However, 

the twinning rate observed in our study was slightly higher 
than 18 per 1 000 births that was recently reported 
from a community-based study in Guinea-Bissau [37]. 
The variations in twinning rate may be explained by the 
differences in prevalence of the risk factors for twinning 
between the studied populations including family history 
of multiple pregnancies and sample size. Furthermore, the 
higher twinning rate reported by Nigerian investigators could 
be  due  to  a  higher  referral  rate  from  other  hospitals  
which couldn’t  handle complications related to multiple 
pregnancies. 
   In this study, women with multiple gestations had a 
6-fold increased risk of experiencing preterm delivery as 
compared to their singleton counterparts. Our result was in 
agreement with previous studies [3, 16, 17]. Furthermore, the 
corresponding preterm delivery rate of 37.3% in multiple 
gestations observed in our study was also demonstrated by 
previous studies in the region [34, 36, 38, 39]. However, other 

35 years. The mean gestational age at delivery for women 
with multiple gestations was lower compared with that 
of singletons (36.0 ±3.4 vs. 39.0±3.6) weeks, respectively. 
Women with multiple gestations were significantly more 
likely to report living in rural areas as compared to their 
singleton counterparts (55.8% vs. 44.9%, P<0.001). There  
was  no significant difference between the two groups  with  
regards  to attendance to antenatal care (P=0.53).

3.2. Maternal outcomes among cases and controls

   Table 2 summaries results from a multivariate regression 
analysis. Overall, women with multiple gestations had 
significantly higher rates of preterm birth as compared to 
women with singletons gestations (37.3% vs. 9.6%; P<0.001). 

The corresponding odds ratio was (5.6; 95% CI: 4.2-7.4). 
Likewise, women with multiple gestations had a 2.6-
fold (95% CI: 1.7-3.9) increased risk of preeclampsia as 
compared to controls. Furthermore, women with multifetal 
gestations had increased risk for anaemia (OR 2.0; 95% CI: 
1.6-2.6), antepartum haemorrhage (OR 1.6; 95% CI: 1.1-
2.3), and caesarean section delivery (OR 1.5; 95% CI: 1.4-
1.7) compared with their singleton counterparts. It is worth 
noting that, the risks for postpartum haemorrhage and 
premature rupture of membranes were higher for women 
with multiple gestations as compared to singleton mothers 
(2.2, 95% CI: 0.8-5.8; and 1.1, 95% CI: 0.8-1.5, respectively). 
In addition, postpartum haemorrhage was associated with six 
maternal deaths among multiple gestations. This accounted 
for a case fatality rate of 15.8% (6/38 伊 100).

Table  2
Multiple  logistic  regression  with  back  ward  elimination  of  adverse  maternal outcomes between cases and controls.          
Outcomes All

 (n=1 644)
Cases

(n=822)
Controls
(n=822)

OR 
(95% CI)*

Preeclampsia                     Yes    109 77(9.4) 32(3.9) 2.6(1.7-3.9)

                                           No 1 535 745(90.6) 790(96.1) 1.0
Preterm labour†                  Yes    386 307(37.3) 79(9.6) 5.6(4.2-7.4)

                                           No 1 258 515(62.6) 743(90.4) 1.0
Antepartum haemorrhage   Yes      23 14(1.7)   9(1.1) 1.6(1.1- 2.3)

                                            No  1 621 808(98.3) 813(98.9) 1.0
Postpartum haemorrhage    Yes      19 13(1.6)   6(0.7) 2.2(0.8-5.8)

                                            No   1625 809(98.4) 816(99.3) 1.0
PROM                                  Yes      35 18(2.2) 17(2.1) 1.1(0.8- 1.5)

                                            No 1 609 804(97.8) 805(97.9) 1.0
Anemia                                Yes      48 32(4.0) 16(2.0) 2.0(1.6- 2.6)

                                            No    926 748(96.0) 178(98.0) 1.0
Cesarean section                 Yes    616 350(42.6) 266(32.4) 1.5(1.4- 1.7)

                                            No 1 028 472(57.4) 556(67.6)

*Adjusted for area of residence, maternal education, tribe, maternal age at delivery and parity,†Adjusted for preeclampsia and all above
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investigators [10, 40] showed higher rates of preterm delivery 
in their studies (74% and 84%, respectively) . The higher 
rate of preterm delivery in the previous studies could be 
explained by other complications associated with multiple 
gestations such as premature rupture of membranes 
or preeclampsia, which requires early intervention for 
termination of the pregnancy.
   We observed a 2.6-fold increased risk of developing 
preeclampsia in women with multiple gestations. Several 
studies [8, 11, 31, 33, 34] also reported similar finding. However, 
the corresponding absolute risk of preeclampsia of 9.4% 
in our study was lower than that reported by the previous 
investigators [38, 41] who found the preeclampsia rate of 
28% and 31% respectively The reason for higher rates of 
preeclampsia in the previous studies might be explained 
by high prevalence of preeclampsia associated with other 
reason other than multiple pregnancy or a high pre-existing 
maternal medical conditions.
   In the present study, caesarean section was observed 
in (43%) of the cases as compared to (32.4%) in the control 
group. This fiding was consistent with previous studies 
in the region [8, 39]. The caesarean rate observed in our 
study falls within a range of 42%-51.2% that was reported 
at teaching hospital in Nigeria [33, 42]. But it was above 
the range of 7.3%-31.7% that was reported at a tertiary 
centers in Nigeria [30, 33, 34] and lower than 53.3% in the 
USA by Qazi [36]. The relatively higher caesarean section  
rate  in our study and others could be explained  by the co- 
association of multiple pregnancy and other poor obstetric 
outcomes such as preeclampsia/eclampsia, fetal distress, 
malpresentation and premature rupture of membranes which 
necessitate caesarean section delivery to reduce severe 
maternal and fetal complications [43].
   In the present study, mothers with multiple gestations 
had a 2-fold increased risk of maternal anemia compared 
with singleton gestations mothers. Our finding was in line 
with the previous reports [10, 36, 38]. However, it is important 
to point out that the rate of anemia was only 4% in our study 
which was lower as compared to the previous reports. The 
reason for lower rate of anemia in the present study could 
be attributed to the increased uptake of iron and folic acid 
supplements during antenatal care services.
   Olusanya [8] reported a 1.2-fold increased risk of 
antepartum haemorrhage among Nigerian women who 
delivered twins compared with those who had singleton 
delivery. This was slightly lower compared to corresponding 
risk observed in the present study and others [33, 38]. The 
difference in risk of antepartum haemorrhage between  
studies  could  be  explained  by  the  differences  in  the  
risk  factors  for antepartum haemorrhage between the 
studied populations.

   In the present study, the PPH rate was 1.6% higher in the 
multiple gestations group compared to singletons. Consistent 
with this study, Musili et al in Kenya [28] also found a 
significant increase in postpartum haemorrhage in multiple 
gestations compared to single tone gestation. However, the 
rate of PPH in our study was lower than 12.5% and 16% that 
was reported in the previous [10, 38]. The lower PPH rate in 
our study could be attributed to increased access to quality 
emergency obstetric care, in particular the use of active 
management of the third stage of labour.
   Furthermore, our study revealed 6 deaths in association to 
post partum hemerrhage in multiple pregnancy compared to 
none in singleton births. This constitutes to case fatality rate 
of 15.8%.  The difference could be related to the presence of 
other pre-existing medical conditions in multiple gestations 
group.
   Previous studies in Nigeria reported a higher incidence 
of premature rupture of membrane in a range of 
28.0%-84.4% in women with multiple gestations than 
in singleton gestations [10, 38]. Likewise, a study in the 
USA by Qazi [36] reported the rate of 26% in women with 
multiple gestations compared with singleton gestations. 
In contrast, the premature rupture of membranes rate in 
our study was lower than the previous studies, but it was 
similar to that reported by Akaba et al [34]. The higher rate 
of premature rupture of membranes in the American study 
could be related to increased number of fetus in multi-fetal 
gestations due to increased use of ovulation inductions and 
assisted reproductive technology, while in Nigeria it could 
be related to the increase in other risk for premature rupture 
of membranes such as infection with group B beta hemolytic 
streptococcal.
   Our findings suggests that reinforcing referral to 
specialized facilities that may provide advance obstetric 
care may be of importance for women with multiple 
gestations in order to improve pregnancy outcomes, while 
series of ultrasonographic cervical length assessment can 
help identify multiple pregnancies at risk for preterm labor 
hence providing opportunity for early interventions. The 
strengths of our study include access to a large data set 
from a cohort of women with multiple gestations. This is the 
first large study in Tanzania and probably in East African 
region in particular to utilize a prospectively collected data 
on multiple pregnancies. The large sample size increases 
the power to detect the association between exposure and 
outcome studied. Our results therefore can be generalized to 
other women who deliver in the similar settings in Tanzania. 
The use of prospectively collected data minimizes recall 
bias which is common problem in many retrospective 
studies and tradition case control studies. The identified 
maternal outcome associated with multiple gestations agrees 
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with several studies in the region that were conducted in the 
similar settings. The rich database allowed for adjustment 
for multiple clinical and socioeconomic variables that may 
have confounded the study results.
   Our study also has some limitations, which need to be 
considered while interpreting our results. First, this was the 
hospital-based study, conducted at a referral hospital and 
hence there could be a chance for selection bias, as most 
of the complicated pregnancy cases are attended in this 
facility. Women who delivered outside the KCMC might have 
different characteristics to those who delivered at KCMC. 
If that is true, our risk estimates (ORs) could have been 
overestimated. This could compromise generalizability of 
our findings to other women in the general population.
   Secondly, this study estimated gestation age based on the 
woman last normal menstrual period. This may results in 
the misclassification bias of the preterm births. However, 
if this problem has happened, then its effect could lead to 
nondifferential misclassification bias.
Third, unfortunately we were not able to adjust for potential 
confounder for obstetric factors in the previous pregnancy, 
family history as a possible confounder for twinning, 
paternity between pregnancies and history of preeclampsia 
or severe preterm birth as risk factors for preeclampsia 
and previous preterm birth which may influence the risk 
of preterm in subsequent pregnancy. The effect of these 
variables in our results remains unclear.
   Our study indicates that multiple gestations are associated 
with increased risks of preterm delivery, preeclampsia, 
anaemia, caesarean section delivery, antepartum and 
postpartum haemorrhage. This calls for the increased 
access to early diagnosis by providing at least one obstetric 
ultrasound at mid second trimester to confirm the diagnosis 
of multiple pregnancies and provide referrals to a more 
specialized care. Our finding also underscores the need for 
prenatal counselling on potential complications and what 
to do when they occur. Further population-based study 
is required to confirm our findings and explore the role of 
recurrence of twinning and family history of twinning.
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