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Abstract

There is a well-established literature indicating change in partner as a risk for preeclampsia, yet 

the research on the risk of preterm birth after a change in partners has been sparse and 

inconsistent. Using a population of California live born singletons, we aimed to determine the risk 

of preterm birth after a change in partner between the first and second pregnancy. Risk of preterm 

and early term delivery in the second pregnancy was calculated for mothers who did or did not 

change partners between births with the referent group as women who delivered both pregnancies 

at term and no change in partners. Adjusted odds ratios and their 95% confidence intervals were 

calculated. Relative to women who delivered at 39 weeks or later in the second pregnancy and did 

not change partners, preterm birth risks were somewhat lower for women who changed partners 

between first and second pregnancy compared to those women with same partner. For example, 

10.6% of women who did not change partners and delivered their second pregnancy before 34 

weeks also delivered their first pregnancy before 34 weeks, while 8.5% of women who changed 

partners did. Findings suggest partner change may alter the risk of preterm birth.
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Introduction

Nearly one in five women between the ages of 41 and 49 in the United States have children 

with more than one partner. This percentage is higher among black and Hispanic women.(1, 

2)

Partner change has been studied as a risk factor for adverse pregnancy outcomes such as 

preeclampsia, preterm birth, and birth defects.(3–10) There is a well-established literature 

indicating change in partners as a risk factor for preeclampsia,(3–7) while the research on 

the risk of preterm birth after a change in partners has been sparse and findings have been 

inconsistent.(3, 5, 8, 9) Studying pregnancy outcomes for women who change partners is 

complex, due to the many potential confounding factors that distinguish women who change 

partners from those who do not. Notable factors include maternal age, race/ethnicity, 

psychosocial and sociodemographic influences, interpregnancy interval and underlying 

medical conditions.(11, 12)

Low immunologic tolerance to new paternal antigens has been suggested as a mechanism to 

explain an association of partner change with increased risk of adverse pregnancy outcomes. 

Specifically, paternal antigen exposure is posited to facilitate maternal immune adaption 

during extended periods of sexual cohabitation.(13) Recent work demonstrating an increased 

risk of preeclampsia among women with low cumulative exposure to paternal seminal fluid 

supports such an immune-based mechanism.(14, 15) Additionally, paternal human leukocyte 

antigen (HLA) sharing has been suggested to have an influence on risk of preterm birth.(8, 

15) Other mechanisms may be psychosocial such as increased level of stress, reduced 

support, or change in financial status or social capital.(3)

In this study, we analyzed the association of change in partner on the subsequent risk of 

preterm birth in a large sample of California births. We considered and adjusted for 

confounding factors such as race/ethnicity, maternal age, smoking status, maternal 

education, payment for delivery, hypertension, diabetes and interpregnancy interval and 

examined risk of preterm birth by gestational age at previous birth.

Materials and methods

In this retrospective cohort study, the sample included mothers who delivered their first two 

singleton live births in California from 2005 through 2011. All women were nulligravida in 

their first delivery and did not report a termination or fetal demise between pregnancies. 

Pregnancies after the first two live births, even in the same study period, were not considered 

in these analyses. The sample contained linked baby birth certificate and maternal and baby 

hospital discharge records available through the California Office of Statewide Health 

Planning and Development. Sample selection proceeded by first identifying women based 

on vital statistics birth certificate files, using linkage algorithms that leveraged identifiers 

and other data including first and last name (married or maiden), date and place of maternal 

birth, address, phone number, and reported month and year of birth of the first pregnancy as 

reported in the second. The sample was restricted to both pregnancies delivering between 20 

to 44 weeks gestation and excluded women with missing information for name or birth date 
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of infant’s father, length of interpregnancy interval, or who had an infant with a major 

malformation. (Figure 1).

To determine the risk of preterm birth after a partner change between a first and second 

pregnancy, we began by subgrouping the women by gestation at birth in the second 

pregnancy (< 34, 34–36, 37–38, and ≥ 39 weeks). We then analyzed the risk of short 

gestation length of the second pregnancy (<34, 34–36, and 37–38 weeks) in association with 

partner change with gestational length in the first pregnancy as an effect modifier (p < 0.05 

based on test for heterogeneity). Length of gestation in the first pregnancy was divided into 

these same four categories of gestation as the length of gestation in their second pregnancy. 

Adjusted logistic regression models were used to examine the relationship between a change 

in partners between pregnancies and short gestational age in the second pregnancy (<34, 34–

36, 37–38 weeks) among women who had gestational age at < 34, 34–36, and 37–38 weeks 

versus ≥ 39 weeks in the first pregnancy by calculating odds ratios (ORs) and their 95% 

confidence intervals (CIs).

Factors considered as potential covariates included maternal characteristics and obstetric 

factors derived from birth certificate and hospital discharge records including race/ethnicity, 

maternal age, smoking status, maternal education, Medi-Cal payment for the delivery 

(California’s low income health insurance), hypertension during pregnancy, and diabetes. 

Smoking was coded as yes if reported on the birth certificate or the hospital discharge 

record. Coding for hypertension (any, preexisting with and without preeclampsia, gestational 

with and without preeclampsia), diabetes (any, preexisting, and gestational), was based on 

the International Classification of Disease, 9th Revision, Clinical Modification (ICD-9-CM)

(16) four digit codes contained in the hospital discharge files. Interpregnancy interval was 

estimated as months from the birthdate of first pregnancy to conception of second pregnancy 

(calculated by birthdate and gestational length of second pregnancy).

Partner change was determined by comparing the identifiers for the father (name and date of 

birth) on the birth certificate in the first pregnancy with those in the second. We compared 

maternal characteristics and obstetric factors among women who had the same partner for 

their first and second pregnancies versus women who changed partners between their first 

and second pregnancies using a chi-square analysis. Factors that were significantly (p < 

0.05) different between women who changed partners and those who did not were adjusted 

for all preterm birth risk calculations. The referent group for all comparisons was women 

who delivered both infants at ≥ 39 weeks and did not change fathers between pregnancies.

All analyses were performed using Statistical Analysis Software (SAS) version 9.3 (Cary, 

NC) and were based on data received by the Genetic Disease Screening Program at the 

California Department of Public Health as of February 1st, 2015. Methods and protocols for 

the study were approved by the Committee for the Protection of Human Subjects within the 

Health and Human Services Agency of the State of California.
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Results

Of the 186,724 mothers included in the cohort, 7,192 (3.9%) had a change in partner 

between first and second pregnancy. Women who had births associated with change in 

partner between their first and second pregnancy differed from the women who did not 

change partners: 64.7% of women who changed partners were Hispanic, compared with 

43.9% of women who did not change partners. Similarly, 5.5% of women who changed 

partners and 1.8% of those who did not change partners were black. Women who changed 

partners were younger, more likely to smoke, were less educated and more likely to pay for 

both deliveries using Medi-Cal (Table 1).

Significantly more women who changed partners between their first and second pregnancy 

developed gestational hypertension (with or without preeclampsia) and fewer developed 

gestational diabetes in either pregnancy. However, there was no significant difference in 

preexisting hypertension (with or without preeclampsia) or preexisting diabetes between 

women who did or did not change partners between pregnancies. Interpregnancy intervals 

for women who changed partners were longer than for women who did not (Table 2).

Relative to women who delivered at ≥39 weeks in the second pregnancy and did not change 

partners, preterm birth risks were somewhat lower for women who changed partners 

between first and second pregnancy compared to those women with same partner. Compared 

with women who delivered both infants at ≥39 weeks and did not change partners between 

pregnancies, women who delivered <34 weeks in their first pregnancy were more likely to 

deliver <34 weeks in their second pregnancy: the adjusted odds were 16.9-fold (95% CI 13.9 

to 20.5) higher for women who did not change partners and 6.5-fold (95% CI 2.5 to 15.7) 

higher for women who changed partners between pregnancies. For the women who 

delivered 34–36 weeks for their first pregnancy, those who did not change partners were at 

an adjusted 6.0-fold (95% CI 5.2 to 7.1) higher risk of delivering < 34 weeks in their second 

pregnancy and women who changed partners were at an adjusted 3.4-fold higher risk (95% 

CI 1.7 to 6.7). After adjustment for confounders, women who delivered between 37 and 38 

weeks for their first pregnancy and did not change partners were 2.3-times (95% CI 2.0 to 

2.6) more likely to deliver before 34 weeks in their second pregnancy while women who 

changed partners were not at a statistically significant increased risk (aOR 1.3, 95% CI 0.8 

to 2.3). Women who gave birth before 39 weeks in their first pregnancy and changed 

partners for their second pregnancy were at 1.2 to 1.7-fold more likely to deliver at 39 weeks 

or later than women who did not change partners (Table 3).

Discussion

Women in the population who changed partners were, in general, at lower risk of delivering 

before 39 weeks than women who did not change partners. Additionally, women who gave 

birth to a preterm infant in their first pregnancy and changed partners were 1.2 to 1.6-fold 

more likely to deliver a baby at 39 weeks or later compared with women who did not change 

partners.
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This study represents one of the largest and most detailed examinations of the potential risks 

of change in partner on preterm birth and to our knowledge is the first to find a decreased 

risk of recurrent preterm birth among women who changed partners.(8) However, our 

study’s findings must be interpreted while being mindful of its limitations. The study’s 

administrative database did not allow for verification of paternity, but instead relied on the 

name and date of birth of the father listed on the birth certificate. Therefore, there are likely 

occurrences of inadvertent misclassification regarding partner change between pregnancies. 

Furthermore, there are some variables we would have liked to control for, had we been able 

to obtain the information, such as length of cohabitation with partners. The premise of the 

theory of immunologic tolerance suggests that the longer a woman is sexually cohabiting 

with her partner, the more likely she is to have tolerance to his antigens. Without these data, 

we are unable to further explore how this theory may have related to our observed results. 

Similarly, we did not have data on certain psychosocial or socioeconomic variables 

potentially related to life changes involving change in partner as either mediators or 

covariates, such as changes in economic status, marital status and social support. This 

information is important for considering social and demographic reasons for why change in 

partner may decrease risk of preterm birth. Four percent of the women in our study had a 

change of partner, while other studies report 9% to 19%.(1–3) It is likely that our observed 

percentages were lower than other studies due to our restriction to first and second 

pregnancies during a shorter seven-year time period.

We did not distinguish between spontaneous and iatrogenic preterm births in this study. 

Women who change partners have been shown to be more likely to develop preeclampsia 

and preeclampsia which increases the occurrence of iatrogenic preterm birth.(3, 5, 6) For 

this reason alone, one might expect change in partner to be a risk factor for preterm birth. In 

fact, in a large Norwegian population, Vatten and Skjaerven(5) demonstrated women who 

changed partners were at increased risk of preterm birth after adjusting for maternal age, 

birth interval and year of birth. However, our findings are consistent with other studies that 

have shown no effect or a decreasing effect.(8, 9) This finding is particularly important as it 

suggests that the partner change may be related primarily to reduced risk of spontaneous 

rather than iatrogenic preterm birth.

The consideration of interpregnancy interval in this type of analysis is complex. Women who 

change partners between pregnancies tend to have longer interpregnancy intervals, and many 

studies adjust for this interval in their risk analyses.(5, 8) However, since interpregnancy 

interval can result from two or more variables (e.g., partner change and subfertility), others 

have suggested stratifying or controlling for it might introduce bias into the analysis.(11, 12) 

To adequately consider interpregnancy interval in our analyses, we calculated our risks by 

either adjusting for interpregnancy interval or removing it from the model. We also stratified 

our analyses by interpregnancy interval (not tabled). In each of these analyses, our findings 

were quite similar. Women who changed partners between their first and second pregnancy 

were at somewhat lower risk of delivering before 39 weeks than women who did not change 

partners – regardless of how interpregnancy interval was considered analytically.

Our findings present a challenge to derive a pathophysiological explanation, considering that 

observed results were opposite of what we may have expected a priori based on other 
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outcomes of pregnancy. The causes of preterm birth have yet to be identified, however they 

are thought to be complex and multifactorial.(17, 18) One well described risk factor is a 

previous preterm birth. After adjusting for maternal factors, women who changed partners 

between their first and second pregnancy were at somewhat lower risk of delivering before 

39 weeks than women who did not change partners. This supports the human leukocyte 

antigen (HLA) sharing theory which suggests that sufficient dissimilarity in HLA genotype 

between the mother and the father is needed in order for the mother to develop the 

appropriate immune tolerance for her fetus and “non-self”.(8) Specifically, if preterm birth is 

due in part to a similar HLA genetic profile in the woman and her partner, then a change in 

partner would by chance be expected to result in less HLA similarity between partners in 

some cases, and thus lead to a reduced risk of recurrence of preterm birth. Our findings do 

not support the immunologic tolerance theory of risk, i.e., change in partner introduces new 

paternal antigen in the context of a woman having developed immunologic tolerance to the 

previous partner’s antigens. However, as noted, we were not able to address the length of 

sexual cohabitation after a change in partner or the use of barrier methods of contraception. 

These factors relate to length of a woman’s exposure to the new partner’s novel paternal 

antigen and therefore the length of time a woman has to develop immunologic tolerance.

Although several studies have suggested the genetic risk of preterm birth lies with the 

mother,(19) our findings suggest the need to further investigate a possible paternal role in 

preterm birth. One such investigation was made by Alio and colleagues,(20) who showed 

advanced paternal age (> 45 years) as a risk factor for preterm birth. Because our population 

of women who changed partners differed in many characteristics from those who had the 

same partner, it is difficult to determine the paternal role in the risk of preterm birth in this 

population.

Further, ongoing study into the psychosocial and sociodemographic influences on preterm 

birth also deserves attention. Our population of women who changed partners were more 

likely to be Hispanic or black, were younger, more likely to smoke, less educated and more 

likely to pay for both deliveries using Medi-Cal. Psychosocial factors such as reduced stress 

or increased support, or socioeconomic factors such as improved financial status or social 

capital may have influenced the modified risk we demonstrated after partner change.

Further study into the effect of change in partner on preterm birth is warranted. Studies 

should be undertaken where more information is available on length of sexual cohabitation, 

marital status, psychosocial, and socioeconomic data. Further work should investigate the 

risk of spontaneous and iatrogenic preterm birth separately. Additionally, more research into 

the genetic and immune influences of change in partner and preterm birth is needed.
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Figure 1. 
Sample selection
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Table 1

Maternal characteristics by change in partner

Maternal characteristic

Changed partner

No Yes

n (%) n (%)

Sample 179,532 7,192

Race/ethnicity1

 American Indian/Alaska Native 509 (0.3) 32 (0.4)

 Asian 32,637 (18.5) 511 (7.2)

 Black 3,095 (1.8) 394 (5.5)

 Hawaiian/Pacific Islander 616 (0.3) 34 (0.5)

 Hispanic 77,526 (43.9) 4,617 (64.7)

 Other 1,361 (0.8) 64 (0.9)

 Two or more 3,677 (2.1) 224 (3.1)

 White, not Hispanic 57,262 (32.4) 1,261 (17.7)

Mother’s age (years)1

 <18, both pregnancies 1,110 (0.6) 107 (1.5)

 <18 1st pregnancy, > 18 – 34 2nd pregnancy 6,560 (3.7) 1,375 (19.1)

 18 – 34, both pregnancies 140,355 (78.2) 5,350 (74.4)

 18 – 34 1st pregnancy, > 34 2nd pregnancy 17,970 (10.0) 240 (3.3)

Smoked during pregnancy1

 Neither pregnancy 175,102 (97.5) 6,779 (94.3)

 1st pregnancy, not 2nd 1,727 (1.0) 118 (1.6)

 2nd pregnancy, not 1st 2,264 (1.3) 251 (3.5)

 Both pregnancies 439 (0.2) 44 (0.6)

Maternal education1

 < 12 years, both pregnancies 25,887 (16.3) 1,823 (29.3)

 < 12 years 1st pregnancy, 12 years 2nd 7,950 (5.0) 931 (15.0)

 < 12 years 1st pregnancy, > 12 years 2nd 1,725 (1.1) 257 (4.1)

 12 years, both pregnancies 21,009 (13.2) 1,240 (19.9)

 12 years 1st pregnancy, > 12 years 2nd 7,338 (4.6) 591 (9.5)

 > 12 years, both pregnancies 95,007 (59.8) 1,376 (22.1)

Medi-Cal payment for delivery1

 Neither pregnancy 106,010 (59.2) 1,679 (23.5)

 1st pregnancy, not 2nd 10,050 (5.6) 760 (10.6)

 2nd pregnancy, not 1st 9,278 (5.2) 858 (12.0)

 Both pregnancies 53,740 (30.0) 3,860 (53.9)

1
Indicates p < 0.05 by chi-square
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Table 2

Obstetric factors by change in partner

Changed Partner

No Yes

n (%) n (%)

Sample 179,532 7,192

Hypertension disorder

No hypertension disorder in either pregnancy1 164,360 (91.5) 6,482 (90.1)

Pre-existing hypertension without preeclampsia

 Neither pregnancy 164,360 (99.4) 6,482 (99.5)

 2nd pregnancy, not 1st 353 (0.2) 17 (0.3)

 Both pregnancies 702 (0.4) 17 (0.3)

Pre-existing hypertension with preeclampsia

 Neither pregnancy 164,360 (99.9) 6,482 (99.9)

 2nd pregnancy, not 1st 59 (0.0) 4 (0.1)

 Both pregnancies 155 (0.1) 3 (0.1)

Gestational hypertension without preeclampsia1

 Neither pregnancy 164,360 (97.0) 6,482 (96.3)

 1st pregnancy, not 2nd 3,689 (2.2) 170 (2.5)

 2nd pregnancy, not 1st 972 (0.6) 72 (1.1)

 Both pregnancies 379 (0.2) 10 (0.1)

Gestational hypertension with preeclampsia1

 Neither pregnancy 164,360 (96.1) 6,482 (95.0)

 1st pregnancy, not 2nd 4,987 (2.9) 247 (3.6)

 2nd pregnancy, not 1st 1,108 (0.6) 65 (1.0)

 Both pregnancies 569 (0.3) 31 (0.5)

Diabetes

Pre-existing diabetes

 Neither pregnancy 162,492 (99.2) 6,725 (99.2)

 2nd pregnancy, not 1st 379 (0.2) 20 (0.3)

 Both pregnancies 1,011 (0.6) 34 (0.5)

Gestational diabetes1

 Neither pregnancy 162,492 (91.1) 6,725 (94.0)

 1st pregnancy, not 2nd 4,302 (2.4) 115 (1.6)

 2nd pregnancy, not 1st 7,391 (4.1) 249 (3.5)

 Both pregnancies 4,235 (2.4) 69 (1.0)

Interpregnancy interval*

 < 6 months 13,258 (7.4) 304 (4.2)

 6 – 12 months 34,038 (19.0) 735 (10.2)

 12 – 17 months 41,939 (23.4) 990 (13.8)
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Changed Partner

No Yes

n (%) n (%)

 18 – 35 months 68,213 (38.0) 2,631 (36.6)

 36 – 47 months 14,962 (8.3) 1,366 (19.0)

 ≥ 48 months2 7,122 (4.0) 1,166 (16.2)

1
Indicates p < 0.05 by chi-square

2
Study population included 7 years of births
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