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ABSTRACT

Background: A short inter-pregnancy interval is the time interval of less than or equal to eighteen months between the previous baby’s
delivery and the next conception. Objective: To assess the influence of SIPI on maternal and perinatal outcomes. Study Design:
Prospective comparative study. Settings: Obstetrics and Gynecology department of Khyber Teaching Hospital, Peshawar Pakistan.
Duration: December 2023 and May 2024. Methods: This study included 150 pregnant women. 2 groups of expectant mothers fulfilling
the inclusion and exclusion criteria were constituted. Women's pregnancy outcomes and perinatal problems were recorded. 75 pregnant
women with SIPI (with an IPI of <6 months following a miscarriage and <18 months following a delivery) were included in the research.
The study included 75 pregnant women with NIPI, L.e., an IPI between 19-59 months, as controls. Results: The age group of 25-30
years comprised the largest group of participants (47.3%). The participants' average age was 29+2.6 years old. Anemia was common
with SIPI (60% versus 40%, p = 0.018), gestational hypertension (p value = 0.002, 22.5% versus 77.5%), and Gestational diabetes (p-
value = 1.2). Obstetric cholestasis (71% versus 29%, p value = 0.005). Preterm delivery (p value = 0.33), premature rupture of
membranes (p value = 0.54), admission in the NICU (p value was 0.133), and postpartum morbidity (p value was 0.411) did not
significantly correlate with IPI. Caesarean section rates were higher in women with SIPI (67% versus 33%, p value = 0.018), low birth
weights (95% versus 5%, p value = 0.016). Conclusion: Significant morbidity and unfavorable perinatal outcomes were experienced
by women who had an IPI of <18 months.

Keywords: Short interpregnancy interval, Caesarean section, Vaginal birth after cesarean, Perinatal mortality, Gestational hypertension, Gestational
diabetes, Anemia.
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INTRODUCTION

he time gap between the conception of the current

pregnancy and the delivery of the prior child is known as
the interpregnancy interval. The intervals between births
significantly influence the socioeconomic circumstances of
communities and the rates of population increase.' It has the
potential to significantly improve the results of subsequent
pregnancies and protect the mother's health. A short inter-
pregnancy interval is the time interval of less than or equal to
eighteen months between the previous baby's delivery and the
next conception. This continues to be a significant issue for
women in underdeveloped nations, where there is a higher
chance of maternal and newborn mortality.? The period of time
between the conception of the current pregnancy and the birth
of a prior child, which ranges from 19 to 59 months, is known
as the normal inter-pregnancy interval. Women with SIPI
continue to have significant rates of unfavorable outcomes for
both the mother and the fetus, despite initiatives to emphasize
and improve women's healthcare. For a long time, experts in
public health have observed that the inter-pregnancy interval,

the time between a child's delivery and the subsequent
pregnancy, affects the outcome of subsequent pregnancies.?

The time gap between the conception of the current pregnancy
and the delivery of the prior child is known as the
interpregnancy interval. The intervals between births
significantly influence the socioeconomic circumstances of
communities and the rates of population increase.* It has the
potential to significantly improve the results of subsequent
pregnancies and protect the mother's health. A short inter-
pregnancy interval is the time interval of less than or equal to
eighteen months between the previous baby's delivery and the
next conception. This continues to be a significant issue for
women in underdeveloped nations, where there is a higher
chance of maternal and newborn mortality.® The period of time
between the conception of the current pregnancy and the birth
of a prior child, which ranges from 19 to 59 months, is known
as the normal inter-pregnancy interval. Women with SIPI
continue to have significant rates of unfavorable outcomes for
both the mother and the fetus, despite initiatives to emphasize
and improve women's healthcare. For a long time, experts in
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public health have observed that the inter-pregnancy interval,
the time between a child's delivery and the subsequent
pregnancy, affects the outcome of subsequent pregnancies.®

However, variables like the age of first delivery and cultural
attitudes might affect how long the inter-pregnancy gap is for
women.” In our country, for example, where contraception has
historically been used to achieve population control, even
among families with two or three children, the average IPI is
still quite low. Therefore, to maintain family planning and
maternal and perinatal health in third world countries, it is
essential to accept that repeated and short spaced pregnancies
result in bad obstetric outcomes.

METHODS

The current investigation was conducted at the Obstetrics and
Gynecology department of Khyber Teaching Hospital. Before
the study commenced, the institute's ethics committee approved
the project (106/EC/KTH dated 10" July 2023), and all study
participants provided written informed consent before their
inclusion.

The research population consisted of multigravida women
attending the Outpatient Department at the study hospital,
regardless of whether they were scheduled, unscheduled, or
referred, and regardless of the outcome of their prior pregnancy.
This prospective observational comparison study, involving
150 pregnant women, was conducted from December 2023 to
May 2024. Research participants were selected using a non-
probability convenience sampling technique from among all
study population members who met the study's eligibility
criteria. A sample size of 150 was determined to be the required
sample size, considering an alpha error of 5% and a power of
80%, based on the percentage of low-birth-weight neonates
reported in the Lewis et al. study.®

Pregnant women with a history of pre-eclampsia, chronic
respiratory  disorders, cardiovascular disorders, diabetic
pregnancies, molar pregnancies, mothers with multiple
gestation, and all primigravidae were excluded. Another group
of expectant mothers who met the inclusion and exclusion
criteria for the research was also considered. These two groups
of women's pregnancy outcomes, as well as fetal and maternal
problems, were examined. 75 pregnant women who were SIPI
(with IPI of <6 months following an abortion and <18 months
following a delivery) were included in the research. The study
included 75 pregnant women who were NIPI and had an IPI of
19-59 months as controls. From the time of Antenatal Booking
to the delivery time and the early postnatal phase, all research
participants were monitored.

Data was analyzed using SPSS 23.0. Means and proportions
employed for continuous and categorical data. The chi-square
test was used to determine if the proportional differences were
statistically significant. Following univariate analysis that
identified and adjusted for possible variables, binary logistic
regression analysis was performed. P values less than 0.05 were
deemed statistically significant.

RESULTS

The 25-30 age group comprised the largest percentage of
survey participants (47.3%). The research participants' average
age was found to be 29 + 2.6 years old. Compared to elderly
multigravidas, a greater percentage of younger mothers had
lower interpregnancy intervals. Furthermore, it was discovered
that this link had a statistically significant p-value of 0.019.
Table 1 indicates that there was no statistically significant
correlation found between interpregnancy intervals and
gravidity (p value was 0.421), antenatal visit (p value was
0.084), or booked/un-booked (p value was 0.283).

Anemia was present in a higher percentage of women with short
IPI (60% versus 40%, p = 0.018). Mothers with short
interpregnancy intervals were less likely to have gestational
hypertension (p value = 0.002, 22.5% versus 77.5%). The
presence of Gestational diabetes and interpregnancy interval
did not significantly correlate (p-value = 1.2). Obstetric
cholestasis is more common with a short interpregnancy
interval (71% versus 29%, p value = 0.005). (Table I).

Preterm delivery (p value = 0.33), premature rupture of
membranes (p value = 0.54), admission to the NICU (p value =
0.133), and post-partum morbidity (p value = 0.411) did not
significantly correlate with the interpregnancy interval.
Cesarean section rates were higher in women with shorter
interpregnancy intervals (67% versus 33%, p value = 0.018).
Table II shows that a greater percentage of newborns delivered
with shorter interpregnancy intervals had lower weights (95%
vs 5%, p value =0.016).

Patients with a short interpregnancy gap had a decreased
hypertensive risk (p value -0.002, odds ratio:0.176, 95%
Confidence Interval =0.065-0.876) and a greater risk of
cholestasis of pregnancy (p value -0.005, OR: 5.231, 95%
Confidence Interval = 1.543-11.332), according to binary
logistic regression analysis. (table no. III)

Table 1: Association of maternal characteristics with short
interpregnancy interval (N=150)

Interpregnancy
.. interval P-
Clinical features Less than | More than Total value

1.5 year 1.5 year

Yes| 50 (60%) | 33 (40%) 83(100%)
Anemia 0.018
No | 26 (38%) | 41(61.8%) | 67 (100%)

Yes| 7 (22.5%) | 26 (78.5%) | 33(100%)

Gestational 0.002
hypertension |\, | 66 (56.20%)| 51(43.8%) | 117 (100%)
Gestational Yes| 22(51%) | 21 (49%) 43 (100%) 12
diabetes No | 52 (49%) | 55 (51%) | 107 (100%)
Cholestasis of Yes| 13 (71%) 6 29%) 19 (100%) 0.005

Pregnancy | No (48 (42.8%)| 63 (57.2%) | 111 (100%)

Total 75(50%) | 75(50%) | 150(100%)

APMC Vol. 20 No. 1 January — March 2026

www.apmcfinu.com


http://www.apmcfmu.com/

Interpregnancy Interval and its Fetomaternal Outcome

Qadir M et al.

Table 2: Association between short interpregnancy interval
and fetal characteristics (n=150)

Interpregnancy
Fetal characteristic Interval Total P-
Less than|More than value

1.5 year | 1.5 year
Preterm Yes 14 (61%) | 9 (39%) |23 (100%)

0.33
labor No |62 (49%)| 65 (51%) [127 (100%)
Prom / Yes  |8(70.3%)| 4 (29.7%) | 12 (100%)

0.54
PPROM No |68 (49%)| 70 (51%) [138 (100%)

C/section | 38 (67%) | 18 (33%) | 56 (100%)
M.O.D NVD |34 (43%) | 46 (57%) | 80 (100%) |0.018
VBAC | 5(35%) | 9(65%) | 14 (100%)
1.5-2.5kg [ 19(95%) | 1(5%) | 20(100%)
Birth weight | 2.6-3.5kg | 53 (46%) | 63 (54%) |116 (100%)|0.016
>3.5kg | 5(37%) | 9(63%) | 14 (100%)

Intrauterine
growth 7 (68%) | 4(32%) | 11 (100%)
restriction
Nicu Yes 19 (65%) | 11 (35%) | 30 (100%)

e 0.133
admissions | No |58 (48%) | 62 (52%) |120 (100%)

Pph |10 (57%) | 7 (43%) | 17 (100%)

Postnatal | Puerperal
complication | pyrexia

Sepsis | 9 (72%) | 3 (28%) | 12 (100%)

7(46%) | 8 (54%) | 15(100%) |0.421

Table 3: Binary logistic regression in short interpregnancy
interval (N=150)

Variable P-value Or 95% ci of or
Age 0.21 1.067 0.852-1.32
M.O.D.
C/section 0.018 1.043 | 0.224-4312
TOLAC 0.065 0.873 | 0.145-5.231
Anemia 0.018 2.154 | 0.834-5.342
Gestational hypertension 0.002 0.176 0.065-0.876
Gestational diabetes 1.2 0.675 0.233-1.453
Cholestasis of pregnancy 0.005 5.231 | 1.543-11.332
Preterm labor 0.33 3.451 | 0.765-11.433
Prom 0.54 2.321
Nicu admissions 0.133 1.754 | 0.164-3.656
Puerperal pyrexia 0.421 1.876 1.432-3.443
Postpartum hemorrhage 0.348 1.453 | 0.321-14.677
Sepsis 0.653 1.897 | 0.156-19.654
DISCUSSION

Using a prospective observational comparison analysis, the
current study investigated how short interpregnancy intervals
(<18 months) affected maternal and perinatal outcomes.
Anemia is the commonest outcome across all groups; however,

it was statistically significantly more common in SIPI patients
(p value = 0.018). A detrimental shift in the mother's nutritional
status throughout a reproductive cycle, known as maternal
nutrient depletion, may lead to biological competition between
the developing fetus and the mother. Mothers who have a short
interpregnancy period cannot recover the nutritional
requirements of their previous pregnancy. 20% of mothers’
folate levels are low at six months postpartum.®

These mothers are more likely to experience folate deficiency
throughout their next pregnancy and at the time of conception
if they get pregnant again during this time. Mothers who have
this condition run the risk of becoming anemic, and their
children are more likely to experience growth restriction,
premature delivery, and birth abnormalities.” According to
research by Gurmu L and colleagues, there was a significant
risk of unfavorable pregnancy outcomes for women with SIPI
and low nutritional status.!” Ali MM et al, in their two studies,
all produced comparable findings.'"'?> According to our
research, gestational hypertension was a complication that was
more common with NIPI (66%) than SIPI, and this difference
was shown to be statistically significant (p value = 0.002). In
their investigation, Akuze J ef al. found similar outcomes. '

Long interpregnancy intervals were linked to a higher incidence
of gestational hypertension and post-dated pregnancies in
women, according to a study by Kasasa S ef al. In our study,
moms with NIPI showed this.!* We found no evidence of a
significant correlation between IPI and gestational diabetes
mellitus (GDM) in our investigation. On the other hand,
noteworthy results in this respect have been reported by other
investigations. Women who become pregnant within a year of
giving birth are probably going to weigh more when they get
pregnant again. This increased weight raises the possibility of
excessive weight gain and diabetes in the next pregnancy. In
separate investigations, Mensah NA et al. found a strong
correlation between SIPI and a higher risk of gestational
diabetes.!> SIPI and obstetric cholestasis were shown to be
significantly associated in our study, with a frequency of 71%
(p value: 0.005). We searched a wide range of platforms but
were unable to locate any published papers examining the
connection between interpregnancy interval and cholestasis in
pregnancy.

Additionally, this was the most common reason for a cesarean
birth among individuals with a short interpregnancy gap.
Paleker M et al. observed the same.'® We didn't find any
indication of a relationship between interpregnancy gap and
preterm delivery. A short interpregnancy period, on the other
hand, is linked to higher risks of low birth weight, early
delivery, fetal development restriction, and baby, neonatal, and
child mortality.!” This is also mentioned by Jena BH et al.'®
Other studies, including the one by Dhamrait G et al., did
identify a significant link between PROM and IPI, but we did
not. Patients with SIPI were shown to have considerably greater
rates of intrauterine growth restriction (p value 0.009) and low
birth weight (p value 0.015) in our research.'®

The investigations conducted by Muhlrad et al. yielded
comparable findings.?’ In our study, postnatal problems did not
significantly affect women with a short interpregnancy interval.

APMC Vol. 20 No. 1 January — March 2026

www.apmcfinu.com


http://www.apmcfmu.com/

Interpregnancy Interval and its Fetomaternal Outcome

Qadir M et al.

According to a Sanga et al. study, the likelihood of postpartum
hemorrhage drops as IPI rises.'® In our analysis, sepsis and PPH
were the two most prevalent postnatal problems overall,
although no meaningful correlation was discovered between
these postnatal complications and interpregnancy interval.
Similar postnatal problems were also reported by Peiran C et al.
in their investigation.?!

CONCLUSION

Pregnant women with an IPI of less than eighteen months have
bad obstetric outcomes. Nonetheless, there was a noticeably
lower prevalence of PIH in these populations. It's critical to give
the patient pertinent information on the significance and the
necessity of gapping childbirths. Additionally, it is critical to
offer information about the use of contraception since spacing
out pregnancies gives mothers adequate time to replenish and
recover. Consequently, attempting to lower the morbidity and
unfavorable neonatal outcomes linked to SIPI.

LIMITATIONS

Among the study's potential limitations is the possibility that
there are more potentially harmful prenatal outcomes than those
covered in the current analysis. This was, however, constrained
by the study's duration, breadth, and viability of long-term
follow-up and studies. Not enough patients with extended
interpregnancy intervals were gathered because of the short
research duration. Therefore, patients with a short
interpregnancy period were the focus of this investigation.
Because the study was conducted in a hospital, its conclusions
might not apply to other situations.

SUGGESTIONS / RECOMMENDATIONS

Our study recommends the need for enhanced preconception
counseling, particularly focusing on maternal weight
optimization and early identification of high-risk pregnancies.
The high rates of NICU admissions and neonatal complications
suggest the need for improved antenatal surveillance and
coordinated perinatal care protocols.

CONFLICT OF INTEREST / DISCLOSURE
None.

FUNDING SOURCE

None.

ACKNOWLEDGEMENTS

I am thankful to Prof. Dr. Jamila M. Naib, Chairperson Gyane
Department in helping me in data collection and analysis.

REFERENCES

1. Jani HT, Sud S. Effect of short interpregnancy interval on maternal and
perinatal outcome. Int J Reprod Contracept Obstet Gynecol. 2023
Oct;12(10):2986-2992.

2. FElumalai BT, Govindarajan V. The impact of interpregnancy interval on
occurrence of preterm births in the present pregnancy. Int J Reprod
Contracept Obstet Gynecol. 2021 May;10(5):2020-2026.

10.

11.

12.

13.

16.

17.

18.

19.

20.

21.

Nausheen S, Bhura M, Hackett K, Hussain I, Shaikh Z, Rizvi A, et al.
Determinants of short birth intervals among married women: a cross-
sectional study in Karachi, Pakistan. BMJ Open. 2021
Apr;11(4):e043786.

Sanga LA, Mtuy T, Philemon RN, Mahande MJ. Inter-pregnancy interval
and associated adverse maternal outcomes among women who delivered
at Kilimanjaro Christian Medical Centre in Tanzania, 2000-2015. PLoS
One. 2020 Feb;15(2):¢0228330.

Mor S, Lewis PF. Study on fetomaternal outcome in long interpregnancy
interval: case control study. Int J Sci Res. 2020 Jan;9(1):1859-1862.
Gedefaw G, Alemnew B, Demis A. Adverse fetal outcomes and its
associated factors in Ethiopia: a systematic review and meta-analysis.
BMC Pediatr. 2020 Jun;20:269.

Barinov SV, Artymuk NV, Novikova ON, Shamina IV, Tirskaya YI,
Belinina AA, et al. Analysis of risk factors and predictors of pregnancy
loss and strategies for the management of cervical insufficiency in
pregnant women at a high risk of preterm birth. ] Matern Fetal Neonatal
Med. 2021 Mar;34(5):2071-2079.

Lewis CC, Ugwu EO, Obi SN, Onwuka CI, Dim CC, Eleje GU, et al.
Effects of short inter-pregnancy interval on maternal and perinatal
outcomes: a cohort study of pregnant women in a low-income country.
Niger J Clin Pract. 2020 Mar;23(3):928-933.

Abate E, Alamirew K, Admassu E, Derbie A. Prevalence and factors
associated with meconium-stained amniotic fluid in a tertiary hospital,
Northwest Ethiopia: a cross-sectional study. Obstet Gynecol Int. 2021
Aug;8(2):5520117.

Gurmu L, Wakgari N, Kolola T, Danusa KT. Effect of short
interpregnancy interval on perinatal outcomes among pregnant women in
Northwest Ethiopia: a prospective cohort study. Front Public Health. 2022
Jul;7(3):55-57.

Ali MM, Bellizzi S, Shah IH. The risk of perinatal mortality following
short inter-pregnancy intervals: insights from 692,402 pregnancies in 113
Demographic and Health Surveys from 46 countries: a population-based
analysis. Lancet Glob Health. 2023 Oct;11(10):e1544-e1552.

Ali MM, Bellizzi S, Boerma T. Measuring stillbirth and perinatal
mortality rates through household surveys: a population-based analysis
using an integrated approach to data quality assessment and adjustment
with 157 surveys from 53 countries. Lancet Glob Health. 2023
Jun;11(6):e854-¢861.

Akuze J, Cousens S, Lawn JE, Waiswa P, Gordeev VS, Arnold F, Croft
T, Baschieri A, Blencowe H. Four decades of measuring stillbirths and
neonatal deaths in Demographic and Health Surveys: historical review.
Popul Health Metr. 2021 Mar;19(Suppl 1):8.

Kasasa S, Natukwatsa D, Galiwango E, Nareeba T, Gyezaho C, Fisker
AB, et al. Birth, stillbirth and death registration data completeness, quality
and utility in population-based surveys: EN-INDEPTH study. Popul
Health Metr. 2021 Mar;19(Suppl 1):14.

Mensah Abrampah NA, Okwaraji YB, You D, Hug L, Maswime S, Pule
C, et al. Global stillbirth policy review: outcomes and implications ahead
of the 2030 Sustainable Development Goal agenda. Int J Health Policy
Manag. 2023 Apr;12(4):7391.

Paleker M, Boggs D, Jackson D, Day LT, Lawn JE. Closing the birth
registration gap for every newborn facility birth: literature review and
qualitative research. Glob Health Action. 2023;16(1):2286073.

Henry CJ, Mkuu R, Lemas DJ, Lee A, Scogin M. Call for improved fourth
trimester care after stillbirth. J Obstet Gynecol Neonatal Nurs. 2024
Jan;53(1):26-33.

Jena BH, Biks GA, Gete YK, Gelaye KA. Effects of inter-pregnancy
intervals on preterm birth, low birth weight and perinatal deaths in urban
South Ethiopia: a prospective cohort study. Matern Health Neonatol
Perinatol. 2022 Jan;8(1):3.

Dhamrait G, O'Donnell M, Christian H, Taylor CL, Pereira G.
Interpregnancy interval and adverse birth outcomes: a population-based
cohort study of twins. BMC Pregnancy Childbirth. 2024 Feb;24(1):96.
Miihlrad H, Bjorkegren E, Haraldson P, et al. Interpregnancy interval and
maternal and neonatal morbidity: a nationwide cohort study. Sci Rep.
2022 May;5(2):126-129.

Peiran C, Yi M, Zhen I, Wang A, Yanping U, Xiaohong M, Dai K.
Association of interpregnancy interval and risk of adverse pregnancy
outcomes in women by different previous gestational ages. Chin Med J.
2024 Jan;137(1):87-96.

APMC Vol. 20 No. 1 January — March 2026

www.apmcfinu.com


http://www.apmcfmu.com/

