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Abstract

Study Objective—Latinas have the highest rates of adolescent pregnancy in the US. Identifying 

means to improve the well-being among these young women is critical. The current study 

examined whether a history of child sexual abuse — itself a risk factor for adolescent pregnancy 

— was associated with more perceived stress and negative mood over the course of pregnancy and 

whether dysfunctional attitudes explained these associations.

Design and Setting—This mixed methods study involved lab-based assessments of perceived 

stress, sexual abuse history, and dysfunctional attitudes as well as Ecological Momentary 

Assessments (EMA) of mood states every 30 minutes during a 24-hour period once during each 

trimester of pregnancy.

Participants—Pregnant adolescents (n = 204, 85% Latina).

Main Outcome Measures—EMA mood states and lab-based retrospective self–reports of 

perceived stress.

Results—One in four pregnant adolescents had a history of sexual abuse. Sexually abused 

adolescents reported greater perceived stress during the first trimester relative to those without, 

though the groups did not differ on EMA negative mood ratings. Dysfunctional attitudes explained 

associations between sexual abuse and perceived stress. Sexual abuse was indirectly associated 

with the intercept and slope of negative mood through dysfunctional attitudes. Findings were 

circumscribed to sexual abuse and not other types of child abuse.

Conclusions—Identifying sexually abused pregnant adolescents and providing support and 

cognitive therapy to target dysfunctional beliefs may decrease stress during the first trimester as 

well as negative affect throughout pregnancy.
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Introduction

Although adolescent pregnancy in the United States has declined significantly1, the US 

continues to have the highest rate of all industrialized nations2,3. Rates of adolescent 

pregnancy are three times higher among Hispanic compared to white adolescents1, and, 

independent of race and ethnicity, adolescent pregnancy is associated with increased risk for 

negative birth outcomes (e.g., preterm birth and lower birth weight)4–6. Identifying factors 

that may improve the health and well-being of Hispanic adolescent mothers–to–be has 

significant public health relevance.

Compared to their peers, pregnant adolescents are more likely to have a history of adverse 

childhood events7 including childhood sexual abuse (CSA)8. Although CSA may increase 

risk for adolescent pregnancy, few studies have examined how CSA impacts adolescents 

during pregnancy. According to traumagenic dynamics theory9, CSA could negatively 

impact pregnant adolescents by engendering negative thinking patterns or attitudes that 

increase risk for mood or anxiety disorders. CSA victims have negative attributions of 

events that are more internal, stable, and global than do non-victims10, and victims of more 

severe CSA tend to endorse more self-blame attributions relative to victims of less severe 

CSA11,12. CSA victims also report more dysfunctional beliefs and attitudes when compared 

to those without CSA13. However, with the exception of a study documenting associations 

between CSA and depression during pregnancy14, the effects of potentially CSA–related 

dysfunctional beliefs and attitudes have not been studied among pregnant adolescents.

Dysfunctional beliefs and attitudes among adolescents with CSA histories could negatively 

impact pregnancy by increasing their stress and negative mood. Adult women with CSA 

histories evidence heightened negative mood and stress during pregnancy15. Pregnancy is an 

outcome of sexual relations and thus may activate fear networks associated with CSA 

exposure and increase the experience of stress, particularly for those with posttraumatic 

stress disorder (PTSD)15. Several studies have linked CSA to the long-term development of 

disorders characterized by extreme dysphoria including borderline personality disorder, 

PTSD, and depression16,17. Of the few studies focused on pregnant adolescents, one cross-

sectional study found that adolescents with CSA histories scored higher on general measures 

of stress18. A study of adult women found that while external stressors remained stable 

throughout pregnancy, pregnancy-related stress peaked during the first and third trimesters, 

and anxiety peaked during the third trimester19. Furthermore, among adult women assessed 

at two time points during pregnancy, perceived stress and anxiety were not associated with 

increased risk for preterm birth; however, those who exhibited an increase in stress and 

anxiety over the course of pregnancy had shorter gestation lengths20. Factors that 

contributed to increased stress over the course of the pregnancy were not explored in that 

study; findings suggest the importance of identifying malleable individual difference 

Walsh et al. Page 2

J Pediatr Adolesc Gynecol. Author manuscript; available in PMC 2016 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



variables, including CSA history or dysfunctional attitudes, that could contribute to 

increases in stress or negative mood over the course of pregnancy.

The current study

Although a burgeoning body of research has documented the impact of maternal stress 

during pregnancy on poor birth outcomes21–24, few studies have examined individual 

difference factors that could contribute to variability in maternal stress during pregnancy, 

and far fewer studies have focused on these associations in pregnant adolescents. A history 

of CSA is one individual difference factor that may elevate risk for psychological distress 

during pregnancy, perhaps through the development and maintenance of dysfunctional 

beliefs and attitudes that increase perceived stress and negative mood. The current study 

used data from a sample of pregnant, primarily Latina adolescents to examine whether a 

history of CSA was associated with more perceived stress and daily negative mood during 

repeated ecological momentary assessments (EMA) over the course of pregnancy. We 

collected data on a broad range of child maltreatment experiences as child maltreatment 

types are known to co-occur25; thus we also tested whether the observed associations were 

circumscribed to CSA or whether they extended to other forms of maltreatment. We also 

examined whether dysfunctional beliefs and attitudes explained associations between CSA 

history and changes in stress and negative mood over the course of pregnancy. Compared to 

non-victims, pregnant adolescents with CSA histories were expected to report more 

dysfunctional attitudes as well as greater perceived stress and increased negative mood 

initially and over the course of the prenatal period. It also was expected that dysfunctional 

attitudes would account for associations between CSA and trajectories of perceived stress 

and negative mood over time.

Material and Methods

Overall design

Participants were drawn from a prospective longitudinal observational study of pregnant 

adolescents measured at three time points: early (13–16 weeks), middle (24–27 weeks), and 

late (34–37 weeks) pregnancy. Participants completed the perceived stress measure during a 

lab-based assessment. Over a 24-hour period, mood ratings were collected using EMA, 

which permits in-the-moment collection of data.

Participants

Nulliparous pregnant adolescents, ages 14–19 and between 13–27 gestational weeks, were 

recruited through the Departments of Obstetrics and Gynecology at Columbia University 

Medical Center (CUMC) and Weill Cornell Medical College, and flyers posted in the 

CUMC vicinity. All adolescents had a healthy pregnancy at the time of recruitment. 

Participants were excluded if they smoked or used recreational drugs, lacked fluency in 

English or were multiparous. Per a separate aim of the study, participants were excluded on 

the basis of chronic use of the following: nitrates, steroids, systemic migraine medications, 

stimulants, major and minor tranquilizers; and psychiatric medications. One pregnancy 

ended in fetal demise; this participant was excluded from analysis. Participants were 204 

pregnant adolescents (M age = 17.9, SD = 1.2, range = 14–20). Approximately 85% (n = 
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173) were Latina; 48% (n = 98) were in the 12th grade, 25% (n = 51) in the 11th, 11.8% (n = 

24) in the 10th, 8.3% (n = 17) in the 9th, and 3.4% (n = 7) in the 8th grade. Thirty-five 

percent (n = 72) reported a total annual family income of $0–15K, 34.3% (n = 70) $16–25K, 

16.2% (n = 33) $26–50K, 2% (n = 4) $51–100K, and 0.5% (n = 1) more than $100K. All 

participants provided written-informed consent, and all procedures were approved by the 

Institutional Review Board of the New York State Psychiatric Institute/Columbia University 

Medical Center.

Measures

Child Maltreatment History—The Childhood Trauma Questionnaire (CTQ)26 is a 28-

item self-report questionnaire that retrospectively assesses five types of childhood 

maltreatment: emotional, physical, and sexual abuse, and emotional and physical neglect. 

Each abuse type is assessed with five items measured on a Likert-type scale from 1 (never 

true) to 5 (very often true). Responses to the CTQ are summed, with higher scores indicating 

greater levels of each type of maltreatment. Numerous investigations attest to the reliability 

and validity of this measure27,28. The CTQ was administered once during pregnancy, 

typically during the first trimester, although 14.6% (n = 30) entered the study in their second 

trimester and received the CTQ during that session; victimization status according to the 5-

item sexual abuse subscale was used for the primary analysis; victimization status for any 

other maltreatment (physical or emotional abuse or physical or emotional neglect) was used 

for secondary analysis. Per cutoffs in the manual26, participants were considered CSA 

victims if they scored a 6 or higher on the sexual abuse subscale. Participants who scored an 

8 or higher on the physical abuse or neglect subscales, a 9 or higher on the emotional abuse 

subscale, and a 10 or higher on the emotional neglect subscale were considered victims of 

those forms of maltreatment.

Dysfunctional Attitudes Scale (DAS)29—The DAS is a 40-item measure of cognitive 

distortions that relate to or cause depression. DAS items are based on Beck’s cognitive 

therapy model and present 7 major value systems: Approval, Love, Achievement, 

Perfectionism, Entitlement, Omnipotence, and Autonomy. A total score is obtained by 

summing the items. The DAS has good internal consistency, with alphas ranging from .84 

to .9229. The DAS also has excellent stability, with test-retest correlations over 8 weeks of .

80 to .8429. The DAS was administered once during pregnancy, typically during the first 

trimester, although 14.6% (n =30) entered the study in their second trimester and received 

the DAS during that session.

Perceived Stress Scale—The Perceived Stress Scale30 is a 14-item measure of the 

degree to which life situations during the previous month are perceived as stressful. 

Participants respond to items on a 5-point Likert scale ranging from 0 (never) to 4 (very 

often). The PSS was administered in the laboratory at the same three testing time points as 

EMA data were collected. Internal consistency reliability for the scale is 0.85, and the test-

retest correlation is 0.8530.

EMA Negative Mood—A personal digital assistant was provided to participants to collect 

current mood states every 30 minutes for 24 hour periods timed to begin with each of the 
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three lab assessments. Using a 5-point Likert scale (1 = low, 5 = high), participants rated 17 

negative and positive mood states: cheerful, cooperative, responsible, caring, proud, 

friendly, productive, hard–working, lonely, nervous, angry, frustrated, competitive, strained, 

worried, irritated, stressed. Participants provided ratings during waking hours each time an 

automated ambulatory blood pressure unit initiated a read (every 30 minutes). Participants 

were incentivized to provide ratings, earning $.10 per rating. As described elsewhere31, a 

composite negative mood score, which reflected experiencing events as straining or 

exceeding adaptive capacities and threatening well-being, was derived via factor analysis for 

each participant for each EMA session. The selected items were: angry, frustrated, irritated, 

stressed. A weight was created by dividing the number of diary entries at each session by the 

total number of diary entries across all study sessions. The average for the four items was 

calculated for each participant at each time point and multiplied by the weight at that 

session.

Statistical analyses

Preliminary descriptive analyses as well as tests of bivariate associations were computed in 

PASW Statistics Version 19.0. Tests of hypotheses were conducted using Mplus Version 

6.0. Growth curve modeling was used to examine changes in the trajectories of perceived 

stress and negative mood during pregnancy. First, unconditional growth curve models were 

estimated separately by outcome to obtain intercept and slope fixed-effect estimates and to 

test for the presence of significant variance in these latent growth trajectory factors. Second, 

conditional growth curve models examined the influence of CSA and dysfunctional attitudes 

on the intercept and slope of perceived stress and negative mood during pregnancy. Data 

from only three time points (i.e., once each trimester) were available for analysis, thus, non-

linear effects were not tested here. Time was parameterized such that the first trimester (T1) 

was @0; subsequent time points were parameterized as months since T1. On average, 2.6 

(SD=0.33) months passed between T1 and T2, while 2.3 (SD=0.25) months passed between 

T2 and T3. Model fit was considered acceptable if the chi-square was non-significant, the 

comparative fit index (CFI) was 0.95 or greater, the root-mean-square error of 

approximation (RMSEA) was 0.06 or less, and the Standardized Root Mean Square 

Residual (SRMR) was 0.08 or less32,33.

Missing Data

Adolescents who completed all three data collection sessions (n=61) did not differ from 

those who completed one or two sessions (n=143) on child abuse history, χ2(1,204)= 0.46, 

p=0.54, sexual abuse history, χ2(1,204)= 0.03, p=1.0, DAS, F(1,168)=1.7, p= 0.20, or PSS 

score at wave 1, F(1,125)=.004, p=0.95, wave 2, F(1,124)=3.00, p=0.09, or wave 3, 

F(1,116)=1.15, p=0.29. However, adolescents who entered the study at wave 2 compared to 

wave 1 had greater perceived stress, F(1,124)=6.49, p=0.01. Furthermore, adolescents who 

missed one or two sessions had higher negative mood scores at wave 1, F(1,131)=53.8, 

p<0.001, wave 2, F(1,124)=29.9, p<0.001, and wave 3, F(1,118)=19.9, p<0.001, relative to 

adolescents who completed all three sessions. Missing data were handled via Full 

Information Maximum likelihood (FIML) estimation procedures; however, because 

likelihood of missingness was associated with higher negative mood, sensitivity analyses 
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were conducted just among those who completed all three sessions to examine potential 

changes in findings.

Results

Descriptive Statistics

Correlations between study variables are presented in Table 1. Approximately 25% (n=50) 

participants reported a history of CSA. CSA victims did not differ from non-victims in mean 

age, F(1,236)=0.29, p=0.59, education, χ2(4,233)=1.79, p=0.78, race/ethnicity, 

χ2(3,237)=0.06, p=0.81, or family income, χ2(4,216)=3.06, p=0.55. Mean differences 

between CSA victims and non-victims on dysfunctional attitudes, perceived stress, and 

negative mood are reported in Table 2. Victims reported more dysfunctional attitudes and 

greater perceived stress during the first trimester relative to non-victims. Victims did not 

report significantly more mean daily negative mood at each wave.

Growth Curve Models

Unstandardized intercept and slope estimates and variance from unconditional models are 

presented in Table 2. Models fit the data well as indicated by a non-significant chi-square; 

CFI of 0.95 or above; RMSEA of 0.05 or less, and SRMR of 0.08 or less. Significant fixed 

effects for the intercept and slope of perceived stress and negative mood were observed such 

that the intercept was significantly greater than zero and the slope declined significantly over 

time for each variable.

Perceived Stress

Unstandardized intercept and slope estimates from conditional models predicting trajectories 

of perceived stress and negative mood also are presented in Table 3. For the model 

predicting perceived stress, model fit was good, χ2(df=2)=0.97, p=0.62, RMSEA<0.001, 

CFI=1.0, and SRMR=0.03, and CSA predicted the intercept of perceived stress, although it 

did not predict the slope (see Figure 1). When dysfunctional attitudes were added to the 

model, model fit also was good, χ2(df=3)=1.27, p=0.74, RMSEA<0.001, CFI=1.0, and 

SRMR=0.03, and dysfunctional attitudes predicted perceived stress while CSA became non-

significant (see Table 3). Neither was associated with the slope of perceived stress over the 

prenatal period. CSA was positively associated with dysfunctional attitudes 

(Estimate=12.06, S.E.=4.69, p=0.01), and there was a significant indirect effect from CSA 

through dysfunctional attitudes to the intercept (Estimate=1.07, S.E.=.34, p=0.013) of 

perceived stress.

Negative Mood

For the model predicting negative mood, model fit was good, χ2 (df=2) =3.9, p=0.14, 

RMSEA=0.07, CFI=0.96, and SRMR=0.05, but CSA was not associated with negative mood 

during pregnancy (see Figure 1). When dysfunctional attitudes were added to the model, fit 

remained good, χ2(df=3)=4.6, p=0.20, RMSEA=0.06, CFI=0.95, and SRMR=0.05, and 

dysfunctional attitudes were associated with increased negative mood at intercept, but with 

reduced negative mood over the prenatal period. Although CSA was not directly associated 

with negative mood trajectories, it was positively associated with dysfunctional attitudes 
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(Estimate= 12.49, S.E.=4.67, p=0.008), and there was a significant indirect effect from CSA 

through dysfunctional attitudes to the intercept (Estimate=0.12, S.E.=0.05, p=0.02) and 

slope (Estimate=−0.02, S.E.=0.01, p=0.04) of negative mood.

Secondary Analysis

To examine whether findings were specific to sexual abuse, secondary analyses were 

conducted with other forms of child abuse. Approximately 31% (n=64) of participants 

reported other child abuse; sexual abuse victims were excluded from this analysis. Victims 

of other child abuse did not differ significantly on age, ethnicity, education, or family 

income relative to non-victims. Victims of other abuse did not have more dysfunctional 

attitudes, perceived stress, or negative mood at any wave, thus, growth models were not 

examined.

Sensitivity Analysis

Because individuals with higher negative mood at each time point were less likely to 

complete all three study sessions, analyses were conducted among those with complete data 

(n=61) to examine whether parameter estimates changed. Consistent with findings from the 

larger sample, only dysfunctional attitudes contributed to the intercept of perceived stress 

(Estimate=0.08, S.E.=0.04, p=0.02), and CSA indirectly affected the intercept of perceived 

stress through dysfunctional attitudes (Estimate=1.73, S.E.=0.84, p=0.04). However, the 

associations between dysfunctional attitudes and negative mood that were evident in the 

larger sample were not significant among complete cases.

Discussion

The current study is one of the first to examine how CSA impacts perceived stress and 

negative mood during pregnancy in a sample of pregnant, primarily Latina adolescents who 

comprise the largest ethnic/racial group of pregnant adolescents in the U.S. This study also 

examined whether dysfunctional beliefs account for associations between CSA and 

perceived stress and negative mood during pregnancy. One in four pregnant adolescents 

reported a history of CSA, which is lower than the 45% of pregnant adolescents who report 

CSA according to a recent meta-analysis8. Growth curve models revealed that perceived 

stress and negative mood both declined over the course of pregnancy, however, changes 

were minimal. A history of CSA was not associated with EMA-assessed negative mood, but 

it was related to increased perceived stress during the first trimester and dysfunctional 

attitudes mediated this association. Although CSA did not directly relate to negative mood 

during pregnancy, a history of CSA was indirectly associated with higher initial negative 

mood and a decrease in negative mood over the course of pregnancy that operated through 

dysfunctional attitudes. Consistent with hypotheses and traumagenic dynamics theory, 

which was developed to explicate the impact of sexual abuse9, secondary analyses indicated 

that findings are specific to sexual abuse and not exposure to child abuse more generally.

Consistent with prior work15, we found heightened perceived stress during pregnancy 

among women with CSA histories. This effect was specific to the first trimester, which also 

is consistent with other studies18. Studies with adults typically have found perceived stress 
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to increase during the first and third trimesters (e.g.,19), however, pregnant adolescents in 

the current study demonstrated slight linear decreases in perceived stress, which is congruent 

with at least one study finding a linear decline in psychological distress over the course of 

pregnancy34.

We also found a novel association between dysfunctional attitudes and higher levels of 

perceived stress and negative mood during the first trimester. Although changes in perceived 

stress and negative mood were quite small over pregnancy, adolescents evidenced a decline 

in both outcomes and greater dysfunctional attitudes were associated with a swifter decline 

in negative mood over pregnancy. Different findings for perceived stress and negative mood 

may stem from methodological differences in how perceived stress was measured in the 

laboratory as a retrospective recall of previous month events, while negative mood was 

assessed in the moment several times during a 24-hour period. As further support for 

construct differences, low-level positive correlations emerged for trimesters 1 and 2, but the 

constructs were not significantly correlated by trimester 3. Although results on dysfunctional 

attitudes and negative mood could reflect regression to the mean, they also could reflect 

habituation to the negative cognitions and emotions that pregnancy may have initially 

triggered given that pregnancy is a result of sexual activity. Furthermore, because 

adolescents with more dysfunctional beliefs demonstrated swifter decreases in negative 

mood over the course of the study relative to those with fewer dysfunctional beliefs, 

adolescents with CSA histories who initially had more dysfunctional beliefs may have 

experienced psychological integration, and possibly aspects of resolution, through an 

emerging change in identity (i.e., motherhood)35. Specifically, attachment schemas may 

become salient during pregnancy36 and the opportunity to form a new attachment bond as a 

caregiver may have a positive effect on levels of perceived stress and negative mood over 

the course of pregnancy. Families in which CSA occurs are often characterized as 

dysfunctional37. Participants for the current study were involved in a study involving regular 

contact with health care professionals who were monitoring their health and well-being; as a 

result, they may have had access to better services and care than they otherwise might have 

received. For adolescents with CSA histories, it is possible that this increased support made 

a substantial difference in their mood states during this potentially high-stress period.

Results should be interpreted in the context of limitations. First, the sample was small and 

due to other study aims, only high-functioning pregnant adolescents (e.g., those without 

substance use) were eligible for participation. There is ample evidence that pregnant 

adolescents with sexual abuse histories are more likely to use substances during pregnancy 

(e.g.,18,38); thus, excluding these individuals may have restricted our ability to examine the 

most severely abused adolescents. Second, adolescents were not specifically asked whether 

the index pregnancy was the result of CSA; such experiences could be associated with 

greater negative affect or stress during pregnancy. Third, individuals with higher negative 

mood ratings were less likely to complete all of the study assessments, and sensitivity 

analyses among those with complete data indicated no associations between dysfunctional 

attitudes and negative mood ratings. Had girls with higher negative mood completed all 

assessments, associations may have differed.
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The current study highlights a number of directions for further research. While this study 

focused on experiences during pregnancy, future studies should examine how CSA, 

dysfunctional attitudes and beliefs, perceived stress, and negative mood are associated with 

birth outcomes and early child development. Examining maternal mental health diagnoses 

(e.g., depression, PTSD) during pregnancy may illuminate whether particular symptoms 

have differential relationships with perceived stress and negative mood. Efforts should be 

made to improve study retention among girls with increased levels of negative mood.

This study has important clinical implications. Rates of adolescent pregnancy are higher 

among Latinas, thus, it is critical to understand methods to improve their health and 

experiences (i.e., level of stress, mood) during pregnancy. Adolescents with CSA histories 

had increased dysfunctional attitudes and perceived stress during the first trimester when 

exposure to toxins and stressors could have a particularly detrimental effect on fetal 

development39,40. Identifying adolescents with CSA histories and dysfunctional attitudes 

early in pregnancy and providing increased support as well as cognitive therapy to reduce 

dysfunctional attitudes could result in potentially beneficial reduction in perceived stress and 

negative mood in this group.

Acknowledgements

The authors would like to acknowledge the following funding sources: T32DA031099 (Walsh), Sackler Institute 
Fellowship in Parent-Infant Studies from the Sackler Institute for Developmental Psychobiology (Basu), 
MH077144-01A2 (Monk)

References

1. Ventura SJ, Curtin SC, Abma JC, Henshaw SK. Estimated pregnancy rates and rates of pregnancy 
outcomes for the United States, 1990–2008. National vital statistics reports: from the Centers for 
Disease Control and Prevention, National Center for Health Statistics, National Vital Statistics 
System. 2012; 60:1.

2. Darroch JE, Singh S, Frost JJ. Differences in teenage pregnancy rates among five developed 
countries: the roles of sexual activity and contraceptive use. Family planning perspectives. 2001; 
33:244–250. 281. [PubMed: 11804433] 

3. Hamilton, BE.; Ventura, SJ. Birth rates for US teenagers reach historic lows for all age and ethnic 
groups. US Department of Health and Human Services, Centers for Disease Control and Prevention, 
National Center for Health Statistics; 2012. 

4. Chen XK, Wen SW, Fleming N, Demissie K, Rhoads GG, Walker M. Teenage pregnancy and 
adverse birth outcomes: a large population based retrospective cohort study. International journal of 
epidemiology. 2007; 36:368–373. [PubMed: 17213208] 

5. Gortzak-Uzan L, Hallak M, Press F, Katz M, Shoham-Vardi I. Teenage pregnancy: risk factors for 
adverse perinatal outcome. The Journal of maternal-fetal medicine. 2001; 10:393–397. [PubMed: 
11798449] 

6. Klein JD. American Academy of Pediatrics Committee on A. Adolescent pregnancy: current trends 
and issues. Pediatrics. 2005; 116:281–286. [PubMed: 15995071] 

7. Hillis SD, Anda RF, Dube SR, Felitti VJ, Marchbanks PA, Marks JS. The association between 
adverse childhood experiences and adolescent pregnancy, long-term psychosocial consequences, 
and fetal death. Pediatrics. 2004; 113:320–327. [PubMed: 14754944] 

8. Noll JG, Shenk CE, Putnam KT. Childhood sexual abuse and adolescent pregnancy: A meta-
analytic update. Journal of pediatric psychology. 2009; 34:366–378. [PubMed: 18794188] 

9. Finkelhor D, Browne A. The traumatic impact of child sexual abuse: A conceptualization. American 
Journal of orthopsychiatry. 1985; 55:530–541. [PubMed: 4073225] 

Walsh et al. Page 9

J Pediatr Adolesc Gynecol. Author manuscript; available in PMC 2016 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



10. Wenninger K, Ehlers A. Dysfunctional cognitions and adult psychological functioning in child 
sexual abuse survivors. Journal of traumatic stress. 1998; 11:281–300. [PubMed: 9565916] 

11. Owens GP, Chard KM. Cognitive distortions among women reporting childhood sexual abuse. 
Journal of interpersonal violence. 2001; 16:178–191.

12. Quas JA, Goodman GS, Jones DP. Predictors of attributions of self-blame and internalizing 
behavior problems in sexually abused children. Journal of Child Psychology and Psychiatry. 2003; 
44:723–736. [PubMed: 12831116] 

13. Henderson D, Hargreaves I, Gregory S, Williams JMG. Autobiographical memory and emotion in 
a non-clinical sample of women with and without a reported history of childhood sexual abuse. 
British Journal of Clinical Psychology. 2002; 41:129–141. [PubMed: 12034001] 

14. Benedict MI, Paine LL, Paine LA, Brandt D, Stallings R. The association of childhood sexual 
abuse with depressive symptoms during pregnancy, and selected pregnancy outcomes. Child abuse 
& neglect. 1999; 23:659–670. [PubMed: 10442831] 

15. Lev-Wiesel R, Daphna-Tekoa S. Prenatal posttraumatic stress symptomatology in pregnant 
survivors of childhood sexual abuse: A brief report. Journal of Loss and Trauma. 2007; 12:145–
153.

16. Green JG, McLaughlin KA, Berglund PA, et al. Childhood adversities and adult psychiatric 
disorders in the national comorbidity survey replication I: associations with first onset of DSM-IV 
disorders. Archives of general psychiatry. 2010; 67:113–123. [PubMed: 20124111] 

17. Saunders BE, Kilpatrick DG, Hanson RF, Resnick HS, Walker ME. Prevalence, case 
characteristics, and long-term psychological correlates of child rape among women: A national 
survey. Child maltreatment. 1999; 4:187–200.

18. Stevens-Simon C, McAnarney ER. Childhood victimization: relationship to adolescent pregnancy 
outcome. Child abuse & neglect. 1994; 18:569–575. [PubMed: 7922731] 

19. Da Costa D, Larouche J, Dritsa M, Brender W. Variations in stress levels over the course of 
pregnancy: factors associated with elevated hassles, state anxiety and pregnancy-specific stress. 
Journal of psychosomatic research. 1999; 47:609–621. [PubMed: 10661607] 

20. Glynn LM, Schetter CD, Hobel CJ, Sandman CA. Pattern of perceived stress and anxiety in 
pregnancy predicts preterm birth. Health Psychology. 2008; 27:43. [PubMed: 18230013] 

21. Dole N, Savitz DA, Hertz-Picciotto I, Siega-Riz AM, McMahon MJ, Buekens P. Maternal stress 
and preterm birth. American journal of epidemiology. 2003; 157:14–24. [PubMed: 12505886] 

22. Goldenberg RL, Culhane JF, Iams JD, Romero R. Epidemiology and causes of preterm birth. The 
Lancet. 2008; 371:75–84.

23. Rondo P, Ferreira R, Nogueira F, Ribeiro M, Lobert H, Artes R. Maternal psychological stress and 
distress as predictors of low birth weight, prematurity and intrauterine growth retardation. 
European journal of clinical nutrition. 2003; 57:266–272. [PubMed: 12571658] 

24. Wadhwa PD, Entringer S, Buss C, Lu MC. The contribution of maternal stress to preterm birth: 
issues and considerations. Clinics in perinatology. 2011; 38:351. [PubMed: 21890014] 

25. Clemmons JC, Walsh K, DiLillo D, Messman-Moore TL. Unique and combined contributions of 
multiple child abuse types and abuse severity to adult trauma symptomatology. Child 
maltreatment. 2007; 12:172–181. [PubMed: 17446570] 

26. Bernstein D, Fink L. Manual for the childhood trauma questionnaire. The Psychological 
Corporation, New York. 1998

27. Bernstein DP, Stein JA, Newcomb MD, et al. Development and validation of a brief screening 
version of the Childhood Trauma Questionnaire. Child abuse & neglect. 2003; 27:169–190. 
[PubMed: 12615092] 

28. Scher CD, Stein MB, Asmundson GJ, McCreary DR, Forde DR. The childhood trauma 
questionnaire in a community sample: psychometric properties and normative data. J Traumatic 
Stress. 2001; 14:843–857.

29. Weissman A. Dysfunctional Attitude Scale (DAS). Acceptance and Commitment Therapy. 
Measures Package. 1979:54.

30. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. Journal of health and 
social behavior. 1983:385–396. [PubMed: 6668417] 

Walsh et al. Page 10

J Pediatr Adolesc Gynecol. Author manuscript; available in PMC 2016 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



31. Spicer J, Werner E, Zhao Y, et al. Ambulatory assessments of psychological and peripheral stress-
markers predict birth outcomes in teen pregnancy. Journal of psychosomatic research. 2013

32. Browne MW, Cudeck R, Bollen KA, Long JS. Alternative ways of assessing model fit. Sage Focus 
Editions. 1993; 154:136–136.

33. Hu, Lt; Bentler, PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional 
criteria versus new alternatives. Structural Equation Modeling: A Multidisciplinary Journal. 1999; 
6:1–55.

34. Entringer S, Buss C, Shirtcliff EA, et al. Attenuation of maternal psychophysiological stress 
responses and the maternal cortisol awakening response over the course of human pregnancy. 
Stress. 2010; 13:258–268. [PubMed: 20067400] 

35. Ammaniti M, Baumgartner E, Candelori C, et al. Representations and narratives during pregnancy. 
Infant Mental Health Journal. 1992; 13:167–182.

36. Monk C, Leight KL, Fang Y. The relationship between women’s attachment style and perinatal 
mood disturbance: implications for screening and treatment. Archives of women's mental health. 
2008; 11:117–129.

37. Bhandari S, Winter D, Messer D, Metcalfe C. Family characteristics and long-term effects of 
childhood sexual abuse. British Journal of Clinical Psychology. 2011; 50:435–451. [PubMed: 
22003952] 

38. Bayatpour M, Wells RD, Holford S. Physical and sexual abuse as predictors of substance use and 
suicide among pregnant teenagers. Journal of Adolescent Health. 1992; 13:128–132. [PubMed: 
1627580] 

39. Sandman CA, Davis EP, Buss C, Glynn LM. Prenatal programming of human neurological 
function. Int J Pept. 2011

40. Sandman CA, Davis EP, Buss C, Glynn LM. Exposure to Prenatal Psychobiological Stress Exerts 
Programming Influences on the Mother and Her Fetus. Neuroendocrinology. 2012; 95:8–21.

Walsh et al. Page 11

J Pediatr Adolesc Gynecol. Author manuscript; available in PMC 2016 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. Changes in Perceived Stress and Negative Mood During Pregnancy by CSA History
Note: PSS = Cohen’s Perceived Stress scale; Neg Mood = EMA Negative Mood; t1–t3 = 

trimester 1 through trimester 3
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Table 2

Raw Mean Differences Between CSA Victims and Non-victims on Perceived Stress, Dysfunctional Attitudes, 

and Negative Mood

CSA Victim (n =
50)

Non-CSA Victim (n =
134)

F (p)

T1 PSS (n = 118) 29.6 (6.6) 26.2 (6.4) 6.4 (.01)

T2 PSS (n = 117) 28.4 (6.5) 25.8 (7.0) 3.4 (.07)

T3 PSS (n = 107) 27.6 (4.9) 25.6 (5.6) 2.6 (.11)

DAS Total (n = 156) 122.8 (32.1) 106.2 (26.0) 11.4 (.001)

Neg Mood 1 (n = 122) .88 (.60) .83 (.47) .25 (.62)

Neg Mood 2 (n = 117) .76 (.52) .70 (.46) .33 (.56)

Neg Mood 3 (n = 107) .57 (.29) .53 (.28) .43 (.51)

Note: CSA = Child Sexual Abuse; PSS = Cohen’s Perceived Stress Scale total score; Neg = EMA Negative Mood; DAS = Dysfunctional Attitudes 
Scale
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Table 3

Conditional and unconditional model results

PSS int
(variance)

PSS slope
(variance)

Neg int
(variance)

Neg slope
(variance)

Unconditional Model: 27.6*** (29.4***) −0.26** (.30) 0.96*** (0.33***) −0.08*** (0.01*)

Conditional Models: PSS int (SE) PSS slope (SE) Neg int (SE) Neg slope (SE)

Model 1: CSA 2.38 (1.1)** −0.23 (0.20) 0.03 (0.09) 0.06 (0.10)

Model 2: CSA 1.44 (1.0) −0.24 (0.21) −0.03 (0.11) 0.02 (0.02)

Model 2: DAS total 0.09 (.02)*** −0.001 (0.004) 0.007 (0.002)*** −0.001 (0.001)**

Note: PSS = Cohen’s Perceived Stress Scale total score; Neg = EMA Negative Mood; CSA = Child Sexual Abuse; DAS = Dysfunctional Attitudes 
Scale; Unstandardized parameters are presented above;

**
p <.01,

***
p <.001.
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