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Abstract
Background Since China implemented the one-child policy in September 1980 to the full opening of the two-child policy in January 2016, the 35 year one-child
policy has made many women choose to have a second child after many years, resulting in a group of women with extra-long interpregnancy interval (IPI).

Objective To investigate the association between extra-long interpregnancy interval and adverse perinatal outcomes
strati�ed by maternal age at childbearing in the index pregnancy.

Methods A retrospective cohort study on women experiencing their second delivery between 2017 and 2018 in a maternal and child health hospital was
conducted. Maternal age at delivery was divided into women aged 20–34 years, women aged 35–39 years and women aged 40 and older. Interpregnancy
interval (IPI) was de�ned as the interval between the date of a live birth and the start of the subsequent pregnancy. IPI ≥180 months was de�ned as extra-long
IPI. Logistic regression analysis was performed to explore the adverse perinatal outcomes in different IPI groups, and compared with the predicted risks at 24–
59, 60–119, 120–179, and 180-month IPI, with the 12–23-month interval serving as a reference.

Results After adjusting for age, occupation, marital status, educational level, multiple abortion history (3 times or more), history of spontaneous abortion and
history of cesarean section, the rate of gestational diabetes mellitus increased with increasing IPI in all maternity groups, among them IPI 120-179 months
(aRRs 1.52, 95% CI 1.10–2.10) and IPI ≥ 180 months (aRRs 1.58, 95% CI 1.06–2.34), but this phenomenon does not exist after strati�cation by age. With
regard to premature rupture of membrane, an increased risk was reported for mothers with IPI of 24–59 months (aRRs 1.44, 95% CI 1.01–2.06), IPI of 60-119
months (aRRs 1.47, 95% CI 1.00–2.15), IPI of 120–179 months (aRRs 1.70, 95% CI 1.12–2.58), and IPI ≥ 180 months (aRRs 2.08, 95% CI 1.27–3.40) in all
maternity groups. And an increased risk of premature rupture of membrane was reported for mothers with IPI of 60–119 months (aRRs 1.83, 95% CI 1.13–
2.97) and IPI of 120–179 months (aRRs 3.30, 95% CI 1.40–7.74) in women aged 20-34. However, the effects of extra-long IPI on adverse perinatal outcomes
did not signi�cantly differ among women aged 35 years or older.

Conclusions These results indicate that long IPI (60–179 month) is an independent risk factor for premature rupture of membranes. Extra-long IPI (≥180
months) was not associated with an increase in major morbidity, but extra-long IPI often coexists with advanced age, so we still need to pay attention to the
maternal risk factors associated with extra-long IPI.

Background
Since the early 1920s, researchers have been investigating the impacts of interpregnancy interval on perinatal outcomes1,2. In 2005, the World Health
Organization de�ned Interpregnancy interval (IPI) as the interval between the date of a live birth and the start of the subsequent pregnancy3-5. In this paper,
IPI ≥ 180 months is de�ned as extra-long IPI.

Previous studies investigating the association between IPI and adverse perinatal outcomes have focused on the effects of short IPI, because short IPI will
increased the risk of adverse perinatal outcomes such as perinatal death following a live birth6, low birth weight7, preterm delivery8, anemia9, placenta previa,
and placental abruption10. To reduce the risk of these events, the World Health Organization (WHO) recommends that individuals wait at least two years
following a live birth and six months following a spontaneous or induced abortion before conceiving again11. Studies have also reported that long IPI is
associated with increased risks for adverse perinatal outcomes, including infant mortality (≥60 months)12, higher diastolic BP of the offspring13, fewer C-
sections, premature rupture of membranes (>59 months)14, preterm birth, and large for gestational age (≥60 months)15,16,, However, there is a lack of reports
on the study of extra-long IPI alone.

To the best of our knowledge, this is the �rst study conducted at extra-long IPI (≥180 months)17. With the introduction of the two-child policy in China18,19,
many families are choosing to have a second child after many years. The long-standing implementation of the one-child policy suggests that many women
have a long IPI, and possibly extra-long IPI20,21. However, extra-long IPI usually coexists with old age, which is a recognized obstetric risk factor. Previous
studies have indicated that women with long IPI account for a moderate proportion of the population. Lin’s study reported that the proportion of women with
IPI ≥120 months was 9.7%22. Qin’s study reported that the proportion of women with long IPI ≥97 months was 21.8%23.

Age is another key factor leading to adverse perinatal outcomes. It is generally believed that the most appropriate childbearing age for women is 25–29 years
old24. Early or late childbirth will increase the risk of adverse pregnancy outcomes25. For example, advanced maternal age is associated with increased
reproductive birth risks, including intrauterine growth restriction, pregnancy induced hypertension, placenta previa, and adverse birth outcomes26,27. 

With the introduction of the two-child policy in 2016, many women who were willing to have a second child were at advanced maternal age. The China
National Health Commission predicted that 60% of the 90 million women would be 35 years old or older, which would result in an increased risk of
complications in pregnancy28. Previous studies have indicated that the proportion of women older than 35 years of age who had a second child varied
from 22.0%17to 34.5% 22.

Under the in�uence of China’s two-child policy, advanced women with extra-long IPI attracted our attention. This policy provides an ideal environment for
exploring the relationship between extra long IPI and perinatal outcomes. As extra-long IPI often coexists with advanced age, pregnancy and maternal
characteristics associated with extra-long IPI may vary by maternal age29. Although the association between short IPI with increased risk of perinatal death
was widely reported, these associations varied by age, geographic setting, income lifestyle, and prior obstetric outcome2,12,14. With the promotion of various
policies to encourage fertility, a considerable number of advanced women with extra-long IPI will appear in China in the future.However, the amount of parity
evidence of the impact of long IPI, especially extra-long IPI, is limited. 
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In the current study, we investigate the association between extra-long IPI and adverse perinatal outcomes due to the two-child policy in China to provide
evidence to promote reproductive health. We also explore the extent to which the associations between extra-long IPI and adverse perinatal outcomes vary by
maternal age as that is such a big confound in this association.

Materials And Methods
Participants

A retrospective cohort study on women experiencing their second delivery between 2017 and 2018 was conducted. Data were selected from medical records
of the Shunde Maternal and Child Health Hospital a�liated with Guangdong Medical University. A total of 7,000 live deliveries were selected. Demographic
and clinical data, which included maternal postpartum readmissions up to 42 days after delivery and baby transfers and readmissions up to 28 days after
birth21, were obtained from obstetrical and newborn medical records. The study population was restricted to multiparas who gave birth to their second child,
we excluded 2448 primiparous and 491 multiparous women with >2 parity, and 60 parturients with twin pregnancies. Mothers with an unknown �rst delivery
date were also excluded (n = 24) . Because short IPI can increase the risk of adverse perinatal outcomes3,5-10, and the sample size of IPI < 12 months (n = 262)
in this study is small, it is also excluded. A total of 3715 parturients were included in this study (Figure 1).

Exposure and Outcome De�nitions

Interpregnancy interval (IPI) was de�ned as the interval between the date of a live birth and the start of the subsequent pregnancy3-5,30, which was calculated
using the second birth delivery date minus gestational weeks multiplied by seven and subtracting the �rst delivery date. The IPI was modeled as a categorical
variable classi�ed as follows: 12–23 months, 24–59 months, 60–119 months, 120–179 months, and ≥180 months. IPI ≥180 months was de�ned as extra-
long IPI15,16,22.

Maternal age was strati�ed. Maternal age at delivery was divided into women aged 20–34 years, women aged 35–39 years and women aged 40 and older.

Outcomes were classi�ed as (1) pregnancy complications, which included gestational diabetes mellitus(GDM), pregnancy induced hypertension, premature
rupture of membranes(PROM), placental abruption and pelvic adhesion3-6,31; and (2) delivery outcomes, which included premature delivery (between 28 and
37 weeks of gestation)32, 24-hour postpartum hemorrhage (obstetricians combined volume method, area method and weighing method to evaluate),
postpartum hemorrhage (cesarean section, ≥1000 ml; vaginal delivery, ≥500 ml)33, birth weight, low birth weight (birth weight <2,500 g)(LBW)34, macrosomia
(birth weight ≥4,000 g)15, and 5-minute Apgar score (�ve categories: breathing effort, heart rate, muscle tone, re[1]�exes, and skin color)16. Gestational age
was based on the �rst day of the last menstrual cycle before pregnancy and con�rmed by ultrasonography in the early stage of pregnancy. All perinatal
outcomes were diagnosed at the Shunde Maternal and Child Health Hospital a�liated with Guangdong Medical University using the International
Classi�cation of Disease, 10th Revision Codes. 

Statistical Analysis

Quantitative variables were analyzed by one-way ANOVA, and the data were expressed as means and standard deviations. The quantitative data that do not
conform to the normal distribution are analyzed by nonparametric test and expressed by interquartile spacing. Linear regression analysis was used to analyze
the signi�cant results of one-way ANOVA in different IPI. Frequencies of studied variables were analyzed by the chi-square test. Multivariable logistic
regression analysis was used to analyze the adverse perinatal outcomes with statistically signi�cant differences in the chi-square test. 

The prenatal outcome frequency and adjusted risks ratios (aRR) were calculated for each IPI category using an IPI of 12–23 months as the reference category,
as it was likely to have the lowest rate of adverse perinatal outcomes in the literature35,36. For each outcome, we adjusted age, occupation, marital status,
educational level, multiple abortion history (3 times or more), history of spontaneous abortion and history of cesarean section, as potential confounders of the
association between IPI and adverse perinatal outcomes. The adjusted RRs for perinatal outcomes were estimated after accounting for statistically signi�cant
and biologically plausible confounding variables. A p-value <0.05 (typically ≤0.05) was statistically signi�cant, and the null value (RR=1.0) was not contained
within the 95% con�dence interval. SPSS 25.0 software was used for all statistical analyses.

Results
Figure 1 shows the chart of the protocol used to select study population. In total, 467 (12.6%) women had IPI 12–23 months, 1013 (27.3%) women had IPI
24–59 months, 1155 (31.1%) women had IPI 60–119 months, 852 (22.9%) women had IPI 120–179 months, and 228 (6.1%) women had IPI ≥180 months.
Figure 2 shows the IPI characteristics of the study population based on age. In total, 5.0% of 35-39 years women showed an extra-long IPI (≥180 months), and
more than one-third of 40 years or older women (35.5%) showed an extra-long IPI (≥180 months). Women 40 years or older more often had IPI 120 to 179 and
≥180 months long than women aged 20-34 years but had fewer IPI less than 24 months. The older the age, the more women there were with extra-long IPI.

Sociodemographic and clinical characteristics of the study population according to IPI categories are reported in Table 1. There was a signi�cant difference in
the unemployment rate among all women and the women aged 35-39 years with different IPI , respectively (P < 0.05). There was a signi�cant difference in
marital status among women with different IPI (P < 0.05). There was a signi�cant difference in the rate of parturients with secondary school education and
below in different IPI among women aged 20-34 and aged 35-39, respectively (P < 0.05),but not in women aged 40 years or older. There was a signi�cant
difference in the history of spontaneous abortion among women with different IPI (P < 0.05). In all age groups, the difference in the history of previous
cesarean sections with different IPI was statistically signi�cant (P < 0.05). Because there were only eight cases of smoking, �ve cases of drinking, and three
cases of drug use, these data are not re�ected in Table 1.
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The outcomes of week of delivery, 24-hour postpartum hemorrhage, birth weight, and 5-minute Apgar score are shown in Table 2. In the total population, with
the increase of IPI, the average week of delivery were shorter (P < 0.05), but this difference disappeared after strati�cation of age. There was a signi�cant
difference in 24-hour postpartum hemorrhage across different IPI (P < 0.05) in women aged 20-34, but not in women aged 35-39 and 40 years or older
groups.In the total population, the amount of 24-hour postpartum hemorrhage increased with the increase of IPI (P < 0.05), but the difference was not obvious
after strati�cation of age There were signi�cant differences in birth weight across different IPI (P < 0.05) in women aged 40 years or older group, but not in 20-
34 and 35-39 year old groups. In 40 years or older women, the neonatal birth weight was lowest at IPI of 60–119 months (2.993±0.6087), but women with
extra-long IPI had higher neonatal birth weights (3.170±0.5260). There was no statistically signi�cant difference in 5-minute Apgar score among the three
maternal age groups.

Figure 3 presents adjusted predicted value curves after strati�cationby maternal age category (Table 2 statistically signi�cant results). The trend of the
predictive value of week of delivery was different among the three maternal groups, as shown in Figure 3A. The older the maternal age, the smaller the
predicted value of week of delivery. In 35-39 year old group, the IPI increased, followed by an increase in the week of delivery. However, in the other two groups,
the change of gestational weeks with IPI was not obvious. The trend of the predictive value of 24-hour postpartum hemorrhage was different among the three
maternal groups, as shown in Figure 3B. The older the maternal age, the greater the predictive value of 24-hour postpartum hemorrhage. In 20-34 year old
group, the IPI increased, followed by an increase in 24-hour postpartum hemorrhage, which then decreased to reach its highest value at IPI of 60–119 months.
The trend of the predicted value of neonatal birth weight was also different among the three maternal age groups, as shown in Figure 3C. In the 20-34 year old
group, the IPI increased, followed by a decrease in the predictive value of neonatal birth weight, which then increased to reach its lowest value at IPI of 60–119
months, while in the 35-39 year old group, the predictive value of neonatal birth weight was observed to increase �rst, then decrease to reach a maximum
value at IPI of 60–119 months. In the 40 years or older group, the predicted value of neonatal birth weight was lowest with extra-long IPI (≥180 months).

The distribution of each adverse perinatal outcomes according to IPI for all women, and separately for those 20-34 years, 35-39 years, and 40 years or older, is
shown in Table 3. The overall percentage of adverse perinatal outcomes among index pregnancies was 32.0% of gestational diabetes mellitus, 1.6% of
pregnancy induced hypertension, 16.1% of premature rupture of membrane, 2.5% of pelvic adhesions, 6.9% of premature delivery, 1.7% of postpartum
haemorrhage, 3.1% of macrosomia, 5.4% of low birth weight. The greater the age, the greater the risk of gestational diabetes mellitus and pregnancy induced
hypertension. In the general population, with the increase of IPI, the incidence of gestational diabetes mellitus and pregnancy induced hypertension increased,
and the differences were statistically signi�cant, respectively (P < 0.05). However, this difference was not statistically signi�cant after strati�cation according
to age. In the total population, the incidence of premature rupture of membranes increased with the increase of IPI, and the highest rate of premature rupture
of membranes (20.6%) was at extra-long IPI. The incidence of premature rupture of membranes was statistically signi�cant among different IPI in women
aged 20-34 and 35-39 years old, respectively (P < 0.05), but not in women aged 40 years or older group. The highest rate of premature rupture of membranes
(26.2%) was at IPI of 120–179 months in 20-34 years women aged, and a decreased rate was seen for extra-long IPI (13.3%). In women aged 35-39 years old,
the highest rate of premature rupture of membranes (24.5%) was at IPI of 12–23 months, and a decreased rate was seen for extra-long IPI (22.7%). Before
strati�ed by age, the incidence of preterm birth and low birth weight increased with the increase of IPI, and the difference was statistically signi�cant,
respectively (P < 0.05), And both the incidence of premature delivery and low birth weight were statistically signi�cant across different IPI in 20-34 years group,
respectively (P < 0.05), but not in 35-39 and 40 years or older age groups. The highest rate of premature delivery was observed for the extra-long IPI category
(13.3%), while the highest rate of low birth weight (6.9%) was noted for the 60–119 months category and decreased in the extra-long IPI category (6.7%). In
addition, the effects of IPI on all adverse perinatal outcomes did not differ signi�cantly among women aged 40 years or older. There were no signi�cant
differences in the other outcomes across different IPI among the three maternal age groups.

Figure 4 presents adjusted predicted probability curves of adverse perinatal outcomes after strati�cationby maternal age category (Table 3 statistically
signi�cant results). The predicted probability of gestational diabetes mellitus (Figure 4A), premature delivery (Figure 4D) and low birth weight (Figure 4E)
increased with age and IPI. The predicted probability of pregnancy induced hypertension (Figure 4B) increased with age, but no obvious law in different IPI.
The predicted probability of premature rupture of membranes increased with IPI and decreased with age, as shown in Figure 4C. 

Adjusted Risks Ratios (aRRs) comparing predicted risks at 180-,120-179, 60-119, and 24-59 month IPI with predicted risks at the referent 12-23 month interval
length are tabulated in Table 4. Due to the small numbe in women aged 40 years or older, predicted risks for this group were unstable, so it is combined in the
35 years or older group. As compared to  IPI 12-23 months, the ratio of gestational diabetes mellitus increased with increasing IPI in all maternity groups,
among them IPI 120-179 months (aRRs 1.52, 95% CI 1.10–2.10) and IPI ≥ 180 months (aRRs 1.58, 95% CI 1.06–2.34), but this phenomenon does not exist
after strati�cation by age. With regard to premature rupture of membrane, an increased ratio was reported for mothers with IPI of 24–59 months (aRRs 1.44,
95% CI 1.01–2.06), IPI of 60-119 months (aRRs 1.47, 95% CI 1.00–2.15), IPI of 120–179 months (aRRs 1.70, 95% CI 1.12–2.58), and IPI ≥ 180 months (aRRs
2.08, 95% CI 1.27–3.40), compared to IPI12-23 months, in all maternity groups. And an increased ratio of premature rupture of membrane was reported for
mothers with IPI of 60–119 months (aRRs 1.83, 95% CI 1.13–2.97) and IPI of 120–179 months (aRRs 3.30, 95% CI 1.40–7.74), compared to IPI12-23 months,
in women aged 20-34. However, the effects of IPI on premature rupture of membrane did not differ signi�cantly among women aged 35 years or older. As for
other adverse perinatal outcomes, no statistically signi�cant association was found after adjusting for potential confounding factors (age, occupation, marital
status, educational level, multiple abortion history (3 times or more), history of spontaneous abortion and history of cesarean section).

Discussion
To maintain su�cient accuracy in assessing the correlation of exposure results, hierarchical analysis of the classi�ed age groups allowed us to explore the
effects of different IPI16,35, categorized as 12–23 months, 24–59 months, 60–119 months, 120–179 months, and ≥180 months. Our study found that
perinatal outcomes in different maternal age groups were different across different IPI. After adjusting for possible confounding factors (age, occupation,
marital status, educational level, multiple abortion history (3 times or more), history of spontaneous abortion and history of cesarean section), women with
longer IPI have a higher risk of gestational diabetes mellitus and premature rupture of membrane in all maternity groups, which is consistent with previous



Page 5/15

studies22. For each IPI category in this study, the rates of gestational diabetes mellitus and premature rupture of membrane increased with an increasing IPI,
with the extra-long IPI (≥180 months) group showing the highest gestational diabetes mellitus and premature rupture of membrane rate in all maternity
groups. An increased risk of premature rupture of membraneswere also found at IPI 60–119 months and 120–179 months among women aged 20-34 years.
However, we failed to �nd a similar association in women aged 35 years or older.

For long intervals, a woman’s reproductive capacity may decline and return to the primiparous state if birth intervals are overly long35. This hypothesis, which
explains the association between long IPI and adverse outcomes, is known as the “physiological regression hypothesis”22, and it suggests that pregnancy
helps mothers gain growth-supporting capacities such as increased uterine blood �ow, as well as other physiological and anatomical reproductive system
changes37. After delivery, this capacity may gradually weaken38, and if there is no pregnancy after a long IPI, then the physiological characteristics of women
are likely to become those of primiparous women.

Several studies have reported inconsistent �ndings. These studies focus on long IPI and fail to distinguish long IPI from extra-long IPI (≥180 months).
Previous studies have reported that women with longer IPI have higher obstetric risks12-17, and long IPI (≥60 months) was associated with a greater risk of
premature rupture of membranes compared to IPI 18–23 months14. In the current study, women with a second baby mostly bene�ted from the two-child
policy, and confounding factors, such as age, occupation, marital status, educational level, multiple abortion history (3 times or more), history of induced
abortion, and history of cesarean section, were adjusted. Our strati�ed analysis was consistent, suggesting that the risk of premature rupture of membranes
may be highest among women aged 20-34 with IPI 120–179 months. However, the effects of extra-long IPI (≥180 months) on adverse perinatal outcomes did
not differ signi�cantly among women aged 35 years or older, which may be attributed to the "physiological regression" theory.

A recent retrospective study conducted in Chinese reported that women with long IPI (≥75 months) had higher risks of preterm birth and low birth weight15,17.
However, we could not rule out possible selection bias because the attributes of women, usually working in the private sector or residing in rural areas, who
had a second child before the implementation of the two-child policy may have generated this pattern of associations, especially through their geographic
setting and socioeconomic status. In the present study, after adjusting for possible confounding factors, we found that long IPI, especially extra-long IPI, did
not increase the risk of pregnancy induced hypertension, premature delivery, and low birth weight in women aged 35 years or older. Previous studies have
shown that long IPI increases the risk of adverse perinatal outcomes12-16, which may have been related to the lack of extra-long IPI and combined age cases.
The effect of ages is masked by the effect of long IPI, and the risk of adverse perinatal outcomes is higher if long IPI and advanced age exist at the same time.
The so-called increase in obstetric risk caused by long IPI may actually be caused by older women, because the increase in obstetric risk caused by long IPI is
not signi�cant in older women.

Longer birth intervals may indicate other bene�ts. For example, a study reported that birth intervals with ≥60 months had lower odds of under-5 mortality than
reference intervals, which offered a strong protective effect for high fertility mothers39. Although puerpera with extra-long IPI may tend to be primipara
according to the "physiological regression" theory, it is worth noting that the existence of extra-long IPI is usually accompanied by advanced age, a well-known
and recognized obstetric risk factor25,26,40. Furthermore, maternal factors, such as socioeconomic and lifestyle factors, are not easy to measure or model33,41,
which may increase the di�culty of exploring the association between birth intervals and postpartum outcomes. Therefore, although there is no statistically
signi�cant association between extra-long IPI and adverse perinatal outcomes in women at advanced age, we do not recommend clinicians to treat women
with extra-long IPI as primipara. We should be alert to potential maternal risk factors that may accompany the presentation of extra-long IPI. 

Some limitations should be taken into consideration. Firstly, although more than one-third of the women aged 40 years or older (35.5%) showed an extra-long
IPI, data were collected from a single hospital, and therefore, the results may not be representative of China as a whole22. Secondly, although we were able to
adjust for some potential confounders, residual and unmeasured confounders, such as maternal obesity, prior pregnancy complications, recent abortionor
stillbirth could not be completely ruled out. We were also unable to perform analyses by prior obstetric outcomes42. Thirdly, the effects of IPI may differ
depending on whether the previous pregnancy resulted in a loss (i.e., miscarriage) versus a live birth, which means selective fertility may have played a role43.
We were unable to collect a comprehensive list of sociodemographic and clinical variables.

Conclusions
In conclusion, we found long IPI (60–179 months) is an independent risk factor for premature rupture of membranes in 20-34 years old women. Extra-long IPI
(≥180 months) was not associated with an increase in major morbidity. Although a women’s reproductive capacity seems to return to the primiparous state
with an extra-long IPI, great attention should be given to these women because of their advanced age, which is a con�rmed risk. With the universal
introduction of the two-child policy in China, an increasing proportion of women will choose to have a second child. Development of clinical guidelines on birth
intervals between two pregnancies are urgently needed.
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GDM, gestational diabetes mellitus; PROM, premature rupture of membrane; LWB, low birth weight; aRR, adjusted odds ratios; CI, con�dence interval.
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Table 1 Sociodemographic and Clinical Characteristics according to IPI Category, Group by Maternal Age

Outcome a Total
IPI (month) (n%)

χ2 P value12-23 24-59 60-119 120-179 ≥180

All women 3715(100) 467(12.6) 1013(27.3) 1155(31.1) 852(22.9) 228(6.1)

Maternal age, years 203.6 <0.001
20-34 1599(100) 413(25.8) 768(48.0) 361(22.6) 42(2.6) 15(0.9)    

35-39 1764(100) 49(2.8) 226(12.8) 732(41.5) 669(37.9) 88(5.0)    

40- 352(100) 5(1.4) 19(5.4) 62(17.6) 141(40.1) 125(35.5)    

Unemployed
All women 2637(71.0) 352(75.4) 717(70.8) 791(68.5) 615(72.2) 162(71.1) 18.123 0.020

20-34 1183(74.0) 314(76.0) 656(76.3) 259(71.7) 32(76.2) 13(86.7) 8.259 0.409

35-39 1127(69.0) 35(71.4) 139(61.5) 488(66.7) 491(73.4) 64(72.7) 17.929 0.022

40- 237(67.3) 3(60.0) 13(68.4) 44(71.0) 92(65.2) 85(68.0) 3.609 0.891

Married

All women 3641(98.0) 444(95.1) 991(97.8) 1141(98.8) 840(98.6) 225(98.7) 42.765 <0.001

20-34 1545(96.6) 390(94.4) 749(97.5) 351(97.2) 41(97.6) 14(93.3) 10.801 0.213

35-39 1746(99.0) 49(100) 223(98.7) 730(99.7) 658(98.4) 86(97.7) 15.175 0.056

40- 350(99.4) 5(100) 19(100) 60(96.8) 141(100) 125(100) 7.000 0.537

Secondary school education and below b

All women 2019(54.3) 261(55.8) 625(61.6) 522(45.2) 479(56.2) 132(57.9) 81.896 <0.001

20-34 963(73.0) 234(71.1) 512(75.3) 168(24.7) 73(27.2) 11(35.5) 22.838 <0.001

35-39 862(49.3) 25(52.1) 100(44.4) 298(41.2) 384(57.8) 55(62.5) 46.932 <0.001
40- 194(55.6) 2(40.0) 13(68.4) 29(47.5) 75(53.6) 75(60.5) 4.830 0.305
Multiple abortion history (3 times or more)

All women 214(5.8) 12(2.6) 39(3.8) 69(6.0) 75(8.8) 19(8.3) 32.974 <0.001

20-34 51(3.2) 11(2.7) 22(2.9) 16(4.4) 2(4.8) 0(0.0) 3.269 0.471

35-39 129(7.3) 1(2.0) 14(6.2) 50(6.8) 57(8.5) 7(8.0) 4.169 0.384

40- 34(9.7) 0(0.0) 3(15.8) 3(4.8) 16(11.3) 12(9.6) 3.465 0.387

History of spontaneous abortion
All women 191(5.1) 18(3.9) 36(3.6) 71(6.1) 51(6.0) 15(6.6) 11.429 0.022

20-34 51(3.2) 14(3.4) 25(3.3) 11(3.0) 1(2.4) 0(0.0) 0.671 0.955

35-39 119(6.7) 4(8.2) 10(4.4) 55(7.5) 41(6.1) 9(10.2) 4.879 0.300

40- 21(6.0) 0(0.0) 1(5.3) 5(8.1) 9(6.4) 6(4.8) 1.167 0.883

History of ectopic pregnancy

All women 54(1.5) 6(1.3) 10(1.0) 19(1.6) 12(1.4) 7(3.1) 6.099 0.192

20-34 13(0.8) 3(0.7) 4(0.5) 5(1.4) 1(2.4) 0(0.0) 3.720 0.514

35-39 35(2.0) 3(6.1) 6(2.7) 14(1.9) 10(1.5) 2(2.3) 5.719 0.377

40- 6(1.7) 0(0.0) 0(0.0) 0(0.0) 1(0.7) 5(4.0) 6.256 0.181

Previous cesarean section

All women 1400(37.7) 83(17.8) 390(35.8) 514(44.5) 344(40.4) 69(30.3) 109.965 <0.001

20-34 485(30.3) 63(15.3) 271(35.3) 139(38.5) 9(21.4) 3(20.0) 67.095 <0.001

35-39 761(43.1) 17(34.7) 106(46.9) 345(47.1) 268(40.1) 25(28.4) 17.855 0.001

40- 154(43.8) 3(60.0) 13(68.4) 30(48.4) 67(47.5) 41(32.8) 12.838 0.012

s were analyzed with χ2 statistics. b) Secondary school education and below information missing in 297 (7.9%) observations.
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Table 2 Quantitative Data of Perinatal Outcomes According to IPI Category, Group by Maternal Age
Outcome

Total
IPI (month)

F P v
12-23 24-59 60-119 120-179 ≥180

Week of delivery

All
women

38.35±1.491 38.49±1.324 38.49±1.312 38.31±1.556 38.25±1.620 38.07±1.638 6.582 <0

20-34 38.52±1.339 38.54±1.295 38.57±1.295 38.40±1.449 38.55±1.064 38.07±1.280 1.490 0.

35-39 38.26±1.569 38.00±1.528 38.21±1.356 38.32±1.484 38.24±1.714 38.10±1.626 0.938 0.4

40- 38.07±1.654 38.60±0.548 38.53±1.020 38.76±1.700 38.18±1.257 38.05±1.694 1.701 0.

24-hour postpartum hemorrhage
All

women
290.00(246.00,335.00) 277.00(233.00,305.00) 290.00(243.00,324.50) 293.00(253.00,340.00) 295.00)252.00,344.75_ 295.00(256.25,341.50)   <0

20-34 285.00(240.00,317.00) 275.00(231.00,302.00) 287.00(243.00,323.00) 291.00(251.50,330.00) 278.00(234.50,295.50) 295.00(265.00,327.00)   <0

35-39 294.00(250.00,341.75) 290.00(236.00,343.00) 291.00(238.00,320.50) 293.00(253.00,340.00) 295.00(250.00,345.00) 294.00(248.75,340.00)   0.4

40- 297.00(269.25,350.75) 295.00(236.00,364.00) 299.00(280.00,388.00) 293.00(255.00,361.50) 297.00(282.50,352.50) 298.00(260.00,343.50)   0.

Birth weight

All
women

3.187±0.4550 3.184±0.4153 3.203±0.4236 3.189±0.4753 3.171±0.4761 3.179±0.4827 0.599 0.

20-34 3.192±0.4202 3.185±0.3990 3.202±0.4139 3.175±0.4676 3.218±0.3197 3.237±0.3880 0.348 0.

35-39 3.188±0.4707 3.163±0.5482 3.189±0.4483 3.213±0.4627 3.164±0.4850 3.183±0.4707 0.972 0.4

40- 3.160±0.5225 3.292±0.2735 3.400±0.4799 2.993±0.6087 3.188±0.4739 3.170±0.5260 2.833 0.

5-minute Apgar score
All

women
9.95±0.434 9.96±0.436 9.96±0.487 9.96±0.333 9.94±0.515 9.93±0.288 0.403 0.

20-34 9.96±0.465 9.96±0.461 9.95±0.558 9.97±0.228 10.00±0.000 10.00±0.000 0.269 0.

35-39 9.95±0.402 9.98±0.143 10.00±0.067 9.96±0.269 9.93±0.579 9.93±0.245 1.457 0.

40- 9.93±0.448 10.00±0.000 10.00±0.000 9.79±0.943 9.99±0.084 9.92±0.326 2.403 0.

a) P values were analyzed with One-way ANOVA.
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Table 3 Rates of Maternal Adverse Perinatal Outcomes

Outcome Total
IPI (month) (n%)

χ2 P value

12-23 24-59 60-119 120-179 ≥180

GDM
All women 1190(32.0) 89(19.1) 243(24.0) 388(33.6) 370(43.4) 100(43.9) 132.970 <0.001

20-34 325(20.3) 67(16.2) 157(20.4) 89(24.7) 9(21.4) 3(20.0) 8.508 0.075

35-39 680(38.5) 20(40.8) 80(35.4) 266(36.3) 283(42.3) 31(35.2) 6.951 0.139

40- 185(52.6) 2(40.0) 6(31.6) 33(53.2) 78(55.3) 66(52.8) 4.115 0.391

Pregnancy induced hypertension

All women 54(1.5) 3(0.6) 6(0.6) 16(1.4) 23(2.7) 6(2.6) 18.871 0.001

20-34 8(0.5) 2(0.5) 2(0.3) 4(1.1) 0(0.0) 0(0.0) 3.855 0.426

35-39 36(2.0) 1(2.0) 2(0.9) 11(1.5) 19(2.8) 3(3.4) 5.532 0.237

40- 10(2.8) 0(0.0) 2(10.5) 1(1.6) 4(2.8) 3(2.4) 4.639 0.326

PROM

All women 599(16.1) 61(13.1) 160(15.8) 184(15.9) 147(17.3) 47(20.6) 7.553 0.109

20-34 255(15.9) 49(11.9) 120(15.6) 73(20.2) 11(26.2) 2(13.3) 13.480 0.009

35-39 284(16.1) 12(24.5) 35(15.5) 100(3.7) 117(17.5) 20(22.7) 9.656 0.047

40- 60(17.0) 0(0.0) 5(26.3) 11(17.7) 19(13.5) 25(20.0) 5.004 0.287

Pelvic adhesions

All women 93(2.5) 5(1.1) 21(2.1) 35(3.0) 26(3.1) 6(2.6) 7.075 0.132

20-34 30(1.9) 4(1.0) 15(2.0) 10(2.8) 1(2.4) 0(0.0) 3.785 0.436

35-39 50(2.8) 1(2.0) 5(2.2) 22(3.0) 20(3.0) 2(2.3) 0.667 0.955

40- 13(3.7) 0(0.0) 1(5.3) 3(4.8) 5(3.5) 4(3.2) 0.646 0.958

Premature delivery

All women 256(6.9) 24(5.1 51(5.0 90(7.8 68(8.0) 23(10.1) 14.347 0.006

20-34 86(5.4) 19(4.6) 34(4.4) 30(8.3) 1(2.4) 2(13.3) 10.561 0.032

35-39 135(7.7) 5(10.2) 17(7.5) 50(6.8) 55(8.2) 8(9.1) 1.720 0.787

40- 35(9.9) 0(0.0) 0(0.0) 10(16.1) 12(8.5) 13(10.4) 5.652 0.227

Postpartum haemorrhage

All women 63(1.7) 5(1.1) 18(1.8) 20(1.7) 18(2.1) 2(0.9) 2.949 0.566

20-34 21(1.3) 4(1.0) 11(1.4) 6(1.7) 0(0.0) 0(0.0) 1.562 0.816

35-39 30(1.7) 1(2.0) 5(2.2) 10(1.4) 14(2.1) 0(0.0) 3.015 0.555

40- 12(3.4) 0(0.0) 2(10.5) 4(6.5) 4(2.8) 2(1.6) 6.225 0.183

Macrosomia

All women 114(3.1) 14(3.0) 26(2.6) 38(3.3) 28(3.3) 8(3.5) 1.318 0.858

20-34 47(2.9) 12(2.9) 20(2.6) 15(4.2) 0(0.0) 0(0.0) 3.899 0.420

35-39 49(2.8) 2(4.1) 4(1.8) 20(2.7) 21(3.1) 2(2.3) 1.578 0.813

40- 18(5.1) 0(0.0) 2(10.5) 3(4.8) 7(5.0) 6(4.8) 1.458 0.834

LWB

All women 201(5.4) 18(3.9) 39(3.9) 65(5.6) 64(7.5) 15(6.6) 15.017 0.005

20-34 62(3.9) 13(3.2) 23(3.0) 25(6.9) 0(0.0) 1(6.7) 13.186 0.010

35-39 107(6.1) 5(10.2) 15(6.6) 33(4.5) 50(7.5) 4(4.5) 7.434 0.115

40- 32(9.1) 0(0.0) 1(5.3) 7(11.3) 14(9.9) 10(8.0) 1.500 0.827
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e shown as n (%). P values were analyzed with χ2 statistics. GDM, gestational diabetes mellitus; PROM, premature rupture of membrane; LWB, low birth weight.

Table 4 Adjusted Risks Ratios for Adverse Perinatal Outcomes

Outcome IPI (month), aRRc(95%CI)

180- 120-179 60-119 24-59 12-23

GDM          

All women 1.58(1.06-2.34)* 1.52(1.10-2.10)* 1.15(0.85-1.56) 1.02(0.76-1.37 1

20-34 1.45(0.38-5.62) 1.48(0.63-3.49) 1.34(0.89-2.00) 1.15(0.82-1.62) 1

≥35  1.15(0.62-2.12) 1.11(0.63-1.96) 0.83(0.47-1.47) 0.73(0.40-1.34) 1

Pregnancy induced hypertension        

All women 1.38(0.29-6.50) 1.36(0.34-5.43) 0.85(0.21-3.35) 0.52(0.12-2.25) 1

20-34 Suppressedb Suppressedb 1.29(0.19-8.80) 0.14(0.01-1.98) 1

≥35  1.51(0.18-12.90) 1.48(0.20-11.26) 0.81(0.10-6.38) 0.86(0.09-7.93) 1

PROM          

All women 2.08(1.27-3.40)** 1.70(1.12-2.58)* 1.47(1.00-2.15)* 1.44(1.01-2.06)* 1

20-34 1.55(0.32-7.46) 3.30(1.40-7.74)**1.83(1.13-2.97)* 1.50 (0.99-2.28) 1

≥35  0.98(0.46-2.08) 0.72(0.36-1.41) 0.58(0.29-1.14) 0.70(0.34-1.46) 1

Premature delivery          

All women 1.48(0.72-3.06) 1.24(0.70-2.20) 1.34(0.79-2.28) 0.91(0.53-1.55) 1

20-34 4.37(0.85-22.45) Suppressedb 1.66(0.82-3.34) 0.82(0.43-1.55) 1

≥35  0.92(0.32-2.64) 0.85(0.33-2.21) 0.81(0.31-2.13) 0.76(0.27-2.15) 1

LBW          

All women 1.27(0.53-3.02) 1.64(0.83-3.23) 1.33(0.70-2.57) 1.07(0.56-2.06) 1

20-34 3.07 (0.34-27.93) Suppressedb 2.39 (0.99-5.81) 0.99(0.42-2.328) 1

≥35  0.55(0.18-1.65) 0.80(0.31-2.10) 0.54(0.20-1.43) 0.71(0.25-2.04) 1

a)*, P<0.05, **, P<0.01. aRR, adjusted risks ratios; CI, confidence interval; GDM, gestational diabetes mellitus; PROM, premature rupture of membrane; LWB, low birth weight. 

b) The No. (%) was suppressed if cell counts were less than 5. 

c) Adjusted for age, occupation, marital status, educational level, multiple abortion history (3 times or more), history of spontaneous abortion and history of cesarean section.

Figures
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Figure 1

Flow chart of the protocol used to select study population.

Figure 2

The IPI characteristics of the study population based on age



Page 14/15

Figure 3

Predicted Value of 24-hour Postpartum Hemorrhage and Birth Weight
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Figure 4

Prediction Probability of Adverse Perinatal Outcomes


