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Introduction

Negative consequences of post-partum depression 
(PPD) are significant, for both birthing parents and 
their offspring.1-6 Morbidity and mortality associated 
with PPD are deserving of increased scrutiny overall 
and especially in Utah, the nation’s youngest state (me-
dian age 30.5 years)7 and fourth-most fertile state, with 
a fertility rate of 68.4 births per 1,000 women aged 15 
through 44 years.8 National prevalence of PPD among 
postpartum women is 12.5 percent9; in Utah, the PPD 
prevalence is 15.3 percent among mothers.

Several factors known to contribute to risk for PPD 
are pronounced in Utah.10 The state ranks last in the 
nation for pay parity between men and women.11 A 
growing body of research demonstrates that socio-
economic factors, including lack of pay parity, may 
collectively have multiplicative synergistic impact on 
adverse health outcomes, including depression and ad-
diction.12-15 Significantly, an estimated 36.9 percent of 
Utah women have been victims of domestic violence, 
compared to the national average of approximately 25 
percent, and Utah is rated the 17th-worst state in the 
nation for domestic violence.7

The 2-fold purpose of this study was to examine (1) 
the association between physical abuse (pre-pregnancy 
and prenatal) and PPD and (2) the impact of stressful 
life events on the risk of PPD.16,17 A better understand-
ing of the predictors of PPD may be instrumental in 
designing and implementing interventions that have 
the potential to decrease the incidence of PPD and its 
adverse impacts.

Methods

Sample Description

This cross-sectional study18 was conducted among 
women who participated in the Utah Pregnancy Risk 
Assessment Monitory System (UT-PRAMS) survey 
between January 1, 2016, and December 31, 2018, 
recalling pre-pregnancy, prenatal, and early postpar-
tum events and exposures. PRAMS is a surveillance 
program of the US Centers for Disease Control and 
Prevention (CDC) that gathers data across the nation 
(most states and territories as well as tribal and local 
health departments) and provides geographic-specif-
ic data critical in accomplishing its primary goal of 
reducing infant mortality, which is a common world-
wide measure of overall national health.19 Since its 
inception in 1987, PRAMS has been utilized as a useful 
data source in ascertaining the changing risks and 
health outcomes associated with pregnancy for wom-
en and children. In addition to measuring pregnancy 
health, data is collected on socioeconomic status, life 
experiences, and quality of life, with the additional 
goals of mitigating risks and adverse health outcomes 
for women and children.

To address health risks and outcomes that are most 
pertinent to their unique populations, states and ter-
ritories maintain a measure of control over stratifying 
data collection. UT-PRAMS oversamples women of 
lower education levels and infant birth weight to pur-
posely capture data on a known high-risk population.20 
Approximately 200 women are contacted each month 
and asked to complete the survey. Those contacted are 
randomly selected within each stratum.
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Primary Exposure, Physical Abuse

The primary exposure of interest was physical abuse 
experienced before and during pregnancy. Partici-
pants were asked the following questions: (1) “In the 
12 months before you got pregnant with your new 
baby, did any of the following people push, hit, slap, 
kick, choke, or physically hurt you in any other way?”, 
with options being “husband or partner,” “ex-husband 
or ex-partner,” and “someone else.” Participants were 
instructed “for each person to check ‘No’ if they did 
not hurt you during this time or ‘Yes’ if they did.” (2) A 
similar question was asked for the period of pregnancy, 
switching the first part of the question to “During your 
most recent pregnancy.”

Secondary Exposure, Life Stress

The secondary exposure of interest for this study was 
life stress. The Phase 8 PRAMS questionnaire includes 
13 questions regarding specific stressful events in the 
12-month period prior to the birth of the child. The 
stressful events listed are (in order asked):
 

     (1) A close family member was very sick and had to 
go into the hospital; 
     (2) I got separated or divorced from my husband or 
partner; 
     (3) I moved to a new address; 
     (4) I was homeless or had to sleep outside, in a car, 
or in a shelter; 
     (5) My husband or partner lost his job; 
     (6) I lost my job even though I wanted to go on 
working; 
     (7) My husband, partner, or I had a cut in work 
hours or pay;
     (8) I was apart from my husband or partner due to 
military deployment or extended work related travel;
     (9) I argued with my husband or partner more than 
usual; 
     (10) My husband or partner said he didn’t want me 
to be pregnant; 
     (11) I had problems paying the rent, mortgage, or 
other bills; 
     (12) My husband, partner, or I went to jail; 
     (13) Someone very close to me had a problem with 
drinking or drugs; 
     (14) Someone very close to me died. 

A dichotomous variable (yes/no) was used for each 
event, and the events were categorized into 1 of 4 
groups: partner-related stress (questions 2, 7, 8, 9),

traumatic stress (questions 4, 11, 12), financial stress 
(questions 5, 6, 7, 10) and emotional stress (question 
1). Question 3 (move to new address) was not included 
in our analysis given that the outcome could be either 
a positive or negative experience.21

Primary Outcome: Postpartum Depression

The primary outcome measure of interest for this study 
was PPD, which was determined by having answered 
“always” or “often” to either of the following 2 UT-
PRAMS questions that captured postpartum depressed 
mood and anhedonia: (1) “Since your new baby was 
born, how often have you felt down, depressed, or 
hopeless?”, and (2) “Since your new baby was born, 
how often have you had little interest or little pleasure 
in doing things you usually enjoyed?”

Covariates

Covariates considered as potential confounding factors 
known to impact risk of abuse, life stress, and PPD 
included maternal age (continuous), race (White/non-
White), ethnicity (Hispanic/non-Hispanic), marital 
status (married/not married), income level (≤$30,000, 
$30,000-$55,000, ≥$55,000), parity (continuous), 
history of preterm birth (yes/no), tobacco or alcohol 
consumption in past 2 years (yes/no), and depression 
before or during index pregnancy (yes/no). Lower ed-
ucational attainment has also been shown to be more 
common among women who experience PPD,22-24 and 
the differences between the overall population of Utah 
women and the study participants are shown in Figure 
1. Accounting for some missing data, 58 individuals 
surveyed in this data sample were under the age of 18 
years and too young to have achieved education levels 
measured here.

Statistical Analysis

Sociodemographic and health history characteristics 
among women with and without PPD were compared 
using the chi-square test for categorical and t test for 
continuous variables, considering the complex sam-
pling design. To test the association between physical 
abuse, life stressors, and PPD, unadjusted and adjusted 
robust Poisson distribution models were used to esti-
mate unadjusted and adjusted prevalence ratios (PR) 
and 95% confidence intervals (CI). Adjusted models 
considered maternal age, race/ethnicity, education, 
income, marital status, prior preterm births, parity, 
depression before and during pregnancy, and tobacco



or alcohol use in last 2 years. An 
additional adjustment for pre-preg-
nancy and prenatal partner-related, 
traumatic, financial, and emotional 
stress was done for the final model 
looking at physical abuse and PPD. 
Similarly, an additional adjustment 
for pre-pregnancy and prenatal 
physical abuse was done for the 
final model looking at stressful 
life events and PPD. Data analysis 
was generated using SAS software 
version 9.4 (SAS Institute, Inc., 
Cary, NC) and Stata Software 14.2 
(StataCorp, LLC, College Station, 
TX).

Results

Sample Characteristics

A total of 4,101 women, repre-
senting 142,963 Utah women who 
delivered during that time frame, 
completed the UT-PRAMS survey 
between 2016 and 2018. Among 
the respondents, 72.7 percent were 
White, 15.0 percent White-His-
panic, 5.3 percent non-White–His-
panic, and 7.0 percent non-White, 
non-Hispanic. Over 77 percent of 
study subjects were married, 20.2 
percent never married, and 2.3 
percent divorced or widowed. The 
mean age was 28.4 years (range, 
15-44 years), with approximately 22 
percent living at very low income 
levels of $20,000 or less per year, 
and the highest education level 
of almost half of the participants 
(46.8%) was a high school diploma. 
While the World Population Re-
view reports that nearly 37 percent 
of Utah women experience abuse 
in their lifetimes,7 only 5 percent of 
respondents in this study report-
ed pre-pregnancy and/or prenatal 
abuse. Women with PPD compared 
to women without PPD were in-
clined to be younger, unmarried, 



and more likely to consume alcohol, 
smoke, and have a history of depres-
sion and life stress (Table 1). They 
also leaned toward lower education 
and income levels (Figures 2 and 3).

Physical Abuse and Postpartum 
Depression

Four percent of women reported 
abuse, with 3 percent reporting 
abuse during pregnancy (1% by hus-
band or partner, 1% by ex-husband 
or ex-partner, and 1% by someone 
else) and 4 percent reporting abuse 
before pregnancy (1% by husband 
or partner, 2% by ex-husband or 
ex-partner, and 1% by someone else). 
Twelve percent of women with any 
abuse prior to or during pregnancy 
experienced PPD compared to 3% 
of women who did not report abuse 
(Table 1). In the unadjusted analyses, 
women who experienced any physi-
cal abuse had a 3.06 higher PR (95% 
CI, 2.43, 3.85) of having PPD com-
pared to women who did not (Table 
2). After adjusting for maternal age, 
race/ethnicity, education, income, 
marital status, prior preterm births, 
parity, depression before and during 
pregnancy, and smoking or alcohol 
consumption in the last two years, 
the aPR was 1.74 (95% CI, 1.32, 
2.29). Further adjustment for part-
ner-related, traumatic, financial, and 
emotional stress did not appreciably 
alter findings (aPR 1.56; 95% CI, 
1.19, 2.07) (Table 2).

Life Stressors and Postpartum 
Depression

Among the total sample, 25 percent 
of women reported partner-relat-
ed stress (42% with PPD and 22% 
without PPD), 12 percent traumatic 
stress (24% with PPD and 10% with-
out PPD), 47 percent financial stress 
(57% with PPD and 45% without 
PPD), and 28 percent emotional



stress (34% with PPD and 27% without PPD) (Table 1). 
In the unadjusted analyses, women who experienced 
any partner-related, traumatic, financial, or emotional 
stress had a 2.12 higher PR (95% CI, 1.77, 2.53), 2.35 
higher PR (95% CI, 1.93, 2.84), 1.53 higher PR (95% 
CI, 1.28, 1.84), and 1.29 higher PR (95% CI: 1.07, 1.56) 
of having PPD, respectively, than women who did 
not (Table 2). Adjustment for potential confounders 
including other stressors and physical abuse attenuat-
ed the results. However, women who reported part-
ner-related stress, compared to those who did not, still 
showed a 32 percent higher prevalence of PPD (95% 
CI, 7%-65%) (Table 2).

Discussion

Findings from this study revealed that women who 
were exposed to pre-pregnancy and prenatal abuse 
were at a 1.6 higher probability for PPD after consider-
ing numerous confounding factors such as life stress-
ors in the year before birth. The results also suggested 
that exposure to life stressors, notably partner-related 
stress, is associated with a 1.3 higher probability of 
PPD after similar adjustment. Age, educational at-
tainment, income, and marital status, among other 
elements, are known demographic factors that may re-
liably predict PPD risk. Screening of these demograph-
ic indicators in conjunction with careful exploration 
of exposure to partner-related abuse and experienced 
stress may provide opportunities for PPD prevention 
and mitigation interventions.

The findings from the UT-PRAMS data are validated 
by other studies in both low-income and high-income 
countries.25-29 For example, a study by Desmaraids et 
al. conducted in Western Canada looking at intimate 
partner abuse before and during pregnancy showed 
that 84 percent with postpartum mental health prob-
lems reported abuse before pregnancy, and 70 percent 
experienced abuse during pregnancy.30 Similarly, Tsai 
et al. employed secondary data analysis among women 
during pregnancy and postpartum in South Africa; 
the study reported a significant association between 
intimate partner violence and depression during preg-
nancy and postpartum.31 Additionally, this study found 
both independent and adjusted significant associations 
between physical abuse and PPD. In a study conducted 
in France, Gaillard and colleagues corroborated these 
findings with physical abuse and depression during 

pregnancy having significant associations with PPD.32 
Although the present study utilized a cross-sectional 
study design, other studies using different methods 
arrived at similar findings and conclusions. Rogathi 
et al., in a prospective cohort study of postpartum 
depression among women who experienced intimate 
partner violence, showed that the odds of having 
postpartum depression increased by more than 3 times 
compared to women who did not.33 Similar to the pres-
ent study, younger women were inclined to develop 
more PPD than older women.33 

The effects of physical abuse, coupled with other social 
health factors, can be long-lasting. A study of physical, 
sexual, and social health factors with associated tra-
jectories of maternal depressive symptoms in pregnant 
women showed that 32.7 percent of women manifested 
subclinical depressive symptoms with 9 percent show-
ing persistent symptoms of depression up to 4 years 
postpartum.34 

The present study also found that partner-related 
stress, such as arguments, was a significant predictor 
of PPD. This is consistent with findings from other 
studies.35 A Japanese study by Miura et al. revealed 
that verbal and physical abuse during pregnancy was 
significantly associated with PPD even after adjusting 
for potential confounders (OR=7.05, 95% CI, 2.23-
10.55).35 The findings from Muira and colleagues 
are important for this present study because similar 
questions and responses were used in determining 
the occurrence of physical abuse. These similar results 
established the co-existence of physical and verbal 
abuse from intimate partners. Thus, establishing the 
history of exposure to physical violence and verbal 
abuse serves as an important measure in determining 
association. In a study conducted in Ohio, Das et al. 
concluded that a documented history of exposure to 
depression during pregnancy is significant in identi-
fying mothers who are at higher risk of anxiety and 
stress. Furthermore, stressful life events determined by 
using the Life Events Questionnaire (LEQ) to measure 
the degree of life stress have been found to be signifi-
cantly associated with the prevalence of PPD.27  Thus, 
these factors should be screened in combination with 
depression.36

Limitations

Our study has limitations. First, the outcome of 



interest, PPD, lacks an official medical diagnosis and 
is dependent on participant responses to survey data. 
While screening questions mimic validated clinical 
screening tools,37 they may not always correctly classi-
fy the actual condition of PPD. Second, an important 
demographic factor for which this data set differs from 
the overall Utah population is race and ethnicity. The 
dataset contains the following racial breakdown: 72.7 
percent White, 6.9 percent non-White, non-Hispanic, 
and 20.3 percent Hispanic (higher than the national 
average). Thus, findings from this study will be gener-
alizable for White and, to some extent, Hispanic wom-
en but no other minority groups prevalent in Utah.

Conclusion

It may be of value to explore the relative impact of 
specific factors associated with adverse outcomes, as 
this data may help inform decisions about use of finite 
resources in mitigating and preventing harm. Our 
study found that exposure to abuse before and during 
pregnancy, in addition to partner-related stress, were 
significant predictors of PPD. Further examination 
may be warranted to explore the interplay between 
partner-related physical abuse, life stressors, and 
perceived stress on risk of PPD, as women may suffer 
similar negative life events but appraise the impact or 
severity differently.
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