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Abstract

Background: Inter pregnancy interval has been associated with adverse neonatal outcomes, including preterm birth and low birth
weight. Little is known on the effect of Interpregnancy interval on the recurrence of preterm birth. This study aimed to determine
the effect of Interpregnancy interval on the recurrence of spontaneous preterm birth among women who delivered at KCMC hospital,
Northern Tanzania.

Methods: We conducted a retrospective cohort study using maternally-linked birth registry data from all recorded women who
delivered two consecutive singleton pregnancies and spontaneous preterm birth in their first pregnancy from 2005 - 2015 at KCMC
referral hospital. The outcome was the recurrence of spontaneous preterm birth and IPI was the primary exposure of interest. We
analyzed data using STATA version 15 and estimated the relative risk and recurrence risk of spontaneous preterm birth with 95%
confidence intervals using the log-binomial regression model at a 5% statistical significance level.

Results: The recurrence rate of spontaneous preterm was 23.1%. IPI of 2 60, 18 - 23 and 12 - 17 months were associated with lower
risk (RR: 0.79; 95%CI 0.53 - 1.16), (RR: 0.78; 95%CI 0.54 - 1.13) and (RR: 0.92; 95%CI 0.65 - 1.31) of SPTB in the subsequent preg-
nancies compared to 24-59 months. However, these associations were not statistically significant. On the other hand, inadequate (<
4) ANC visits during pregnancy significantly increased the risk of SPTB (RR: 3.98; 95%CI: 3.05 - 5.20) in the subsequent pregnancy.
Conclusion: The recurrence of SPTB is high among women in this study. The short and long IPI were all protective against the risk
of recurrence SPTB while inadequate (< 4) ANC visits increased the risk. Interventions to promote optimal Interpregnancy interval
and close follow-up of women at risk, especially during ANC visits, may reduce the risk of recurrence of preterm birth and associated

adverse outcomes.
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Introduction nancy [1]. The World Health Organization (WHO) recommend the

Interpregnancy interval (IPI) is the time lapse between the ter- interval between two successive birth of 33 months (24 months

mination of one pregnancy and conception of a subsequent preg- of breastfeeding plus nine months of pregnancy), or six months
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if the pregnancy ended up with abortion [1]. Optimal IPI (24 - 59
months) has been associated with favorable maternal and perina-
tal outcomes [1]. Both short (< 24 months) and long (> 60 months)
[Pl increases the risk of adverse maternal outcomes such as mater-
nal anaemia in pregnancy, preeclampsia, placental abruption, ma-
ternal depletion syndrome, hypertensive disorders of pregnancy
and adverse perinatal outcomes including preterm birth, low birth

weight and perinatal death [2].

Poorly timed pregnancies are detrimental to mothers and new-
borns. This calls for a need to practice family planning to reduce
these adverse outcomes. The WHO, therefore, recommends a mini-
mum of two years (24 months) after a live birth before attempting
to conceive again to prevent adverse pregnancy outcomes [1,3].
Moreover, short IPI is known for a long time as a risk factor for pre-
term birth, which is a significant contributor to the rise of perinatal
mortality, particularly in low resourced countries, including Tan-

zania [4].

The relationship between IPI and preterm birth follows a J-
shaped structure [5]. On the other hand, preterm birth increases
the risk of recurrence in subsequent pregnancies [6]. This means
that women with a previous history of preterm birth are more
likely to have preterm birth in their next pregnancy. Furthermore,
recurrent preterm birth also increases the risk of perinatal death

[7], among other adverse pregnancy outcomes.

Globally, 11% of babies are born preterm (about 15 million
babies) [8]. A previous hospital-based study in North-Eastern
Tanzania reported a prevalence of preterm birth of 14.3% [4],
while the absolute recurrence rate of preterm birth was 17% [9].
Little is known about the impact of IPI on the recurrence rate of
spontaneous preterm birth in Tanzania. Therefore, it is essential
to determine how short or long IPI may affect the recurrence of
this outcome. This information may help to guide clinical decisions
and counseling for women at risk of recurrent preterm birth, espe-
cially those with previous preterm birth. We, therefore, aimed to
determine the effect of IPI on the recurrence rate of spontaneous
preterm birth among women who delivered singleton in successive

pregnancies at KCMC referral hospital, northern Tanzania.

Methods
Study design and setting

We conducted a retrospective cohort study using maternally-
linked data from KCMC medical birth registry data between 2005
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and 2015. The KCMC medical birth registry records information
for all mothers delivered in the obstetrics and gynecology depart-
ment at KCMC referral hospital within 24 hours after delivery or as
soon as mothers have recovered in case of complicated deliveries.
On average, the total number of 4,000 deliveries occur every year.
The KCMC is a referral, consultant, and university teaching hospital
located in the Moshi Municipality, a capital city of the Kilimanjaro
region, northern Tanzania. It serves over 15 million people, which
includes the local community in the catchment area and referred
cases from six surrounding regions. High-risk deliveries are re-
ferred for observation and delivery in this facility, while women in

the local community may come to deliver on their own.

Study population, sample size, and sampling

Women who delivered two consecutive singleton pregnancies
from 2005 - 2015 with spontaneous preterm birth (< 37 weeks)
in their first pregnancy recorded in the birth registry participated
in this study. There were 41,038 total deliveries at KCMC between
the years 2005 - 2015. We excluded deliveries with missing unique
identification numbers since they could not be linked to a specif-
ic mother. We also excluded 12,875 women with multiple births
and intrauterine fetal death (IUFD), or congenital abnormalities,
19,447 with only one birth, 7,102 with normal deliveries, and 632
missing gestational age. We, therefore, analyzed data for 982 deliv-

eries with complete follow-up data (Figure 1).

Figure 1: Schematic presentation of the cohort follow-up: Data
from the 2005-2015 KCMC medical birth registry.
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Data collection methods

The data extraction sheet was used to obtain information from
the medical registry data base. The birth registry records informa-
tion for all mothers who deliver in the obstetrics and gynecology
department. Trained midwives perform daily interviews using a
questionnaire within 24h of the delivery, or as soon as a mother
has recovered. Data is also obtained from the medical records in
the hospital. Data is registered in the medical birth registry office.
A well-structured English questionnaire was used to extract all rel-
evant information pertaining to study variables. These were later
transferred into a computer data base containing all corresponding

variables needed for the study.

Study variables

The primary outcome was recurrent spontaneous preterm birth
defined as birth < 37 weeks of gestation on the subsequent preg-
nancy. Gestational age (GA) was estimated using the date of last
menstrual period (LMP), using this formula: Gestational age (days)

= Gestational age (weeks) x 7 days.

The primary exposure variable was Interpregnancy interval
(IPI) defined as the time lapse between the termination of one
pregnancy and conception of a subsequent pregnancy given as; IPI
(days) = (date of birth of the second child - date of birth of the first
child) - GA at the birth of the second child. We then categorized IPI
as0-5,6-11,12-17,18-23,24 - 59 and = 60 months.

Other independent variables included maternal background
characteristics, i.e., age in years (< 35 vs. = 35 years), education lev-
el (primary, secondary and above), occupation (unemployed, em-
ployed), religion (Catholic, Protestant, Muslim), area of residence
(rural vs. urban), tribe (Chagga, pare, others), number of antenatal
care (ANC) visits (< 4 times vs. 2 4 visits), alcohol use during preg-

nancy (Yes vs. No), place referred from (home, hospital and others).

Statistical analysis

We performed data cleaning and analysis using STATA version
15.1 (StataCorp LLC, Texas, USA). Numeric variables were summa-
rized using means and standard deviations while categorical vari-
ables using frequencies and percentages. We used the Chi-square
(c?) test for comparison of proportions of IPI by participant charac-
teristics. We considered deliveries as the primary unit of analysis.
A log-binomial regression model was used to estimate the relative
risk and recurrence rate (RR) of spontaneous preterm birth (SPTB)

with 95% confidence intervals (CI) while adjusting for potentially
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confounding variables. The robust variance estimator accounted
for the correlation of observations (deliveries) within mothers.
We also tested for multicollinearity of covariates in the models and
found no evidence of the correlation between independent vari-
ables. We considered a p-value of < 5% to be statistically signifi-

cant.

Results
IPI interval by participant characteristics

The mean age of women in this study was 30 years, and the
standard deviation of 5.3 years. Among women aged < 35 years,
46% had shortIPI, 11.7% had long IP], and 42.1% had IPI of 24 - 59
months. Among women with secondary education level and above,
47.2% had short [P], and 12.3% had long IPI. Furthermore, 45.3%
of women who were employed followed the optimal IPI of 24 - 59
months (Table 1).

IPI by pregnancy-related characteristics

Only 5.6% of the women who referred from the hospital had a
long (= 60 months) IP1. Among women with > 4 ANC visits, 43.3%
had short IPI, compared to 13.5% with long IPI (Table 2).

Percentage distribution of IPI among women who had SPTB

in the first recorded pregnancy

Less than half (43.6%) of women who had SPTB in the first
pregnancy had optimal IPI and 12% had a long (> 60 months) IPI
(Figure 2).

Recurrence of spontaneous preterm birth

The recurrence rate of SPTB in the second pregnancy among
women who had SPTB in the first pregnancy at KCMC referral hos-
pital from January 2005 to December 2015 was 23%.

Percentage

0-5 6-11 12-17 18-23 24-59 60+
Interpregnancy intervals (months)

Figure 2: Percentage distribution of IPI among women who had
SPTB in the first recorded pregnancy at KCMC referral hospital
from January 2005 to December 2015 (N = 982).
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IPI in months: n (%) Total
Variables
0-5 6-11 12 -17 18 -23 24-59 260 n (%)
Age categories (years)*
<35 84 (10.7) | 110 (14.0) | 88(11.2) 80 (10.2) 330 (42.1) 92 (11.7) 784 (79.8)
=35 18 (9.1) 18 (9.1) 26 (13.1) 12 (6.1) 98 (49.5) 26 (13.1) 198 (20.2)
Tribe
Chagga 64 (11.6) | 68(12.3) 54 (9.7) 52 (9.4) 240 (43.3) 76 (13.7) 554 (56.4)
Pare 8(7.1) 8(7.1) 18 (16.1) 8(7.1) 58 (51.8) 12 (10.7) 112 (11.4)
Others 30 (9.5) 52 (16.5) | 42(13.3) 32 (10.1) 130 (41.1) 30 (9.5) 316 (32.2)
Education
Primary 46 (8.5) 68 (12.5) 64 (11.8) 50 (9.2) 250 (46.1) 64 (11.8) 542 (55.2)
> Secondary 56 (12.7) | 60 (13.6) 50 (11.4) 42 (9.5) 178 (40.5) 54 (12.3) 440 (44.8)
Occupation
Unemployed 34 (8.8) 56 (14.5) 50 (13.0) 42 (10.9) 158 (40.9) 46 (11.9) 386 (39.3)
Employed 68 (11.4) | 72(12.1) 64 (10.7) 50 (8.4) 270 (45.3) 72 (12.1) 596 (60.7)
Religion
Catholic 36 (9.4) 52 (13.6) 42 (11) 34(8.9) 162 (42.4) 56 (14.7) 382 (38.9)
Protestant 54 (13.4) | 52(12.9) 50 (12.4) 30 (7.4) 170 (42.1) 48 (11.9) 404 (41.1)
Muslim 12 (6.1) 24 (12.2) 22 (11.2) 28 (14.3) 96 (49.0) 14 (7.1) 196 (20.0)
Current residence
Rural 40 (11.8) | 38(11.2) | 44 (12.9) 30(8.8) 150 (44.1) 38 (11.2) 340 (34.6)
Urban 62 (9.7) 90 (14.0) 70 (10.9) 62 (9.7) 278 (43.3) 80 (12.5) 642 (65.4)
Table 1: IPI by maternal characteristics (N = 982).
*Mean age (SD) of women is 30 (5.3) years.
IPI in months: n (%) Total
Variables
0-5 6-11 12-17 18 -23 24-59 260 n (%)
Alcohol use during pregnancy
Yes 24 (12.2) 26 (13.3) 16 (8.2) 22 (11.2) 84 (42.9) 24 (12.2) 196 (20)
No 78 (10) 100 (12.8) | 98(12.5) 70 (9) 342 (43.7) 94 (12) 782 (79.6)
Missing 0(0) 2 (50) 0(0) 0(0) 2 (50) 0(0) 4(0.4)
Referred from
Home 74 (10.1) 86 (11.8) 84 (11.5) 70 (9.6) 318 (43.6) | 98(13.4) 730 (74.3)
Hospital 12 (8.5) 16 (11.3) 16 (11.3) | 20(14.1) 70 (49.3) 8 (5.6) 142 (14.5)
Others 16 (15.1) 24 (22.6) 14 (13.2) 2(1.9) 38(35.8) 12 (11.3) 106 (10.8)
Missing 0(0) 2 (50) 0(0) 0(0) 2 (50) 0(0) 4(0.4)
Number of ANC visits
<4 30 (7.5) 54 (13.5) 50(12.5) | 50(12.5) 176 (44) 40 (10) 400 (40.7)
=24 72 (12.5) 74 (12.8) 64 (11.1) 40 (6.9) 248 (43.1) | 78(13.5) 576 (58.7)
Missing 0(0) 0(0) 0(0) 2(33.3) 4 (66.7) 0(0) 6 (0.6)

Table 2: IPI by pregnancy-related characteristics (N = 982).
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The effect of IPI on recurrent spontaneous preterm birth and

its predictors in a subsequent pregnancy

The predictors for Recurrence of SPTB are shown in table 3. Us-
ing the IPI categories of 24 - 59 months as the comparison group,
regression analysis showed both short and long IPI had a protec-
tive effect on the Recurrence of SPTB. In the unadjusted analysis,
mothers with extremely lower IPI (0 - 5 months) had a significantly
lower risk of experiencing SPTB in subsequent pregnancies (RR:
0.60; 95%CI 0.37 - 0.97, p = 0.04) compared to those with opti-
mal IPI (24 - 59 months). Adjusted for mother characteristics,
those with an IPI of 2 60, 18 - 23 and 12 - 17 months had (RR: 0.79;
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95%CI 0.53 - 1.16), (RR: 0.78; 95%CI 0.54 - 1.13) and (RR: 0.92;
95%CI 0.65 - 1.31) lower risk of SPTB in the subsequent pregnan-

cies. However, these associations were not statistically significant.

On the other hand, having inadequate (< 4) ANC visits during
pregnancy is the only factor that significantly increased the risk of
SPTB (RR: 3.98; 95%CI: 3.05 - 5.20, p < 0.001) in the subsequent
pregnancy, adjusted for other factors. Mothers aged greater than
35 years (RR: 1.04; 95%CI: 0.81 - 1.33) and alcohol use during
pregnancy (RR: 1.05; 95%CI: 0.81 - 1.37) also increased the risk of
SPTB in the subsequent pregnancy, but these associations were not

statistically significant (Table 3).

Variables N“’;‘;ﬁr at Abs"lt‘(;‘j)mk M | CRR*(95%CI) | P-Value | ARR*(95%CI) | P-Value
IPI categories

0-5 102 16 (15.7) 0.6 (0.37 - 0.97) 0.036 0.72 (0.45 - 1.09) 0.117
6-11 128 26 (20.3) 0.78 (0.53-1.13) 0.189 0.78 (0.55-1.11) 0.166
12-17 114 28 (24.6) 0.94 (0.66-1.34) | 0.729 0.92 (0.65 - 1.31) 0.643
18-23 92 22 (23.9) 0.91 (0.61 - 1.36) 0.657 0.78 (0.54 - 1.13) 0.189
24 -59 428 112 (26.2) 1.00

260 118 22 (18.6) 0.71(0.47 - 1.07) 0.104 0.79 (0.53 - 1.16) 0.224
Age (years) 1

=235 784 50 (25.3) 1.13 (0.86 - 1.48) 0.398 1.04 (0.81 - 1.33) 0.767
<35 198 176 (22.4) 1.00

Education level

Secondary and above 440 122 (22.5) 1.00

Primary 542 104 (23.6) 0.95 (0.76-1.20) 0.676 0.89 (0.72 - 1.10) 0.288
Occupation

Employed 596 90 (23.3)

Unemployed 386 136 (22.8) 1.02 (0.81 - 1.29) 0.856

Alcohol use during

pregnancy

No 782 48 (24.5) 1.00

Yes 196 176 (22.5) 1.09 (0.82 - 1.44) 0.552 1.05 (0.81 - 1.37) 0.698
Number of ANC visits

>4 576 166 (41.5)

<4 400 60 (10.4) 3.98(3.05-5.20) | <0.001 3.93(3.00-5.13) <0.001

Table 3: The effect of IPI on recurrent spontaneous preterm birth and its predictors in a subsequent pregnancy (N = 982).

*CRR: Crude Relative Risk; **ARR: Adjusted Relative Risk (adjusted for maternal age and maternal education level).
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Discussion

We aimed to determine the effect of IPI on the recurrence rate
of SPTB. The recurrent PTB was 23.1%. Our finding is similar to
a study in Taiwan [10]. A study done in northern Tanzania using
the same birth registry reported the Recurrence of PTB of 17% [9].
The difference is due to variations in study outcome, whereby in
this study, we limited the analysis to spontaneous preterm birth. In
contrast, the former study also included women who were medi-
cally induced for delivery. These findings provide critical evidence
on the risk of recurrence of preterm birth, hence emphasizing the
need for early identification and management, especially during

antenatal care visits.

Results from this study also showed that both short and long
IPI offered a protective effect against recurrence of SPTB. On the
contrary, previous investigators reported a higher risk of adverse
pregnancy outcomes such as preterm birth among women with
short and long IPI [2,5,9] and the recurrent preterm birth [6,11].
The unusual association between IPI and the Recurrence of SPTB
could be due to differences in the characteristics of women con-
tributing to deliveries analysed in this study. As Sanga., et al. [12]
also explained, KCMC is a zonal referral hospital, and women deliv-
ering here are, for the most part, represent high-risk pregnancies.
They further stated that healthcare workers in this level of care are
hyper-vigilant and more equipped to address complications that
could arise during pregnancy and childbirth, compared to the low-
er-level facilities, hence reduce the risk of pregnancy complications
[12]. Despite these findings, a systematic review emphasized the
role of short and long IPI on adverse effects on maternal, perinatal,
infant, and child health and identified potential causal mechanisms
[13]. Close monitoring of high-risk pregnancies is, therefore, very

critical at all levels of care.

Antenatal care is a critical opportunity where skilled health
care professionals can early identify women at risk of experienc-
ing pregnancy complications and so receive an appropriate care. In
this study, we found that inadequate (< 4) ANC visits significantly
increased the risk of recurrent SPTB in this study contrary to find-
ings from Israel where prenatal care was not associated with recur-
rent preterm birth [14]. Prenatal care may reduce risk of other ad-
verse pregnancy outcomes even if recurrence cannot be prevented
[14]. Efforts should be done to promote quality and utilization of

ANC services [15] in Tanzania and across other settings.

Study Limitations

KCMC being a referral hospital, there is a possibility of selection
bias due to referral as some women with previous complications
tend to be referred from the lower-level health facilities. Further-

more, the use of the date of the last menstrual period to calculate
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gestational age might introduce bias because most women do not
remember their last menstrual period. This is likely to overes-
timate the recurrence of SPTB due to the over-representation of

high-risk women.

Conclusion

Only half of the study population had an optimal interpreg-
nancy interval. The recurrence of SPTB is high among women in
this study. The short and long IPI were all protective against the
risk of recurrent SPTB while inadequate (< 4) ANC visits increased
the risk. Interventions to promote optimal interpregnancy interval
and close follow-up of women at risk, especially during ANC visits,
may reduce the risk of recurrence of preterm birth and associated

adverse outcomes.
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