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Abstract: Rates of mood disorders and substance use increased during the COVID-19 pandemic
for postpartum women. The present study’s aims were to: (1) examine the prevalence of major
depressive disorder (MDD) in postpartum women during the COVID-19 pandemic, and (2) evaluate
whether social support can buffer the associations between MDD, psychosocial factors (perceived
stress, generalized anxiety, and intimate partner violence) and substance use (alcohol and drug use).
A nationwide survey included 593 postpartum mothers (within 12 months from birth). Participants
were assessed for a provisional diagnosis of MDD, and provided responses on validated instruments
measuring stress, intimate partner violence, suicidal ideation, generalized anxiety, social support, and
substance use. A hierarchical logistic regression model assessed the association of psychosocial factors
and substance use with MDD. The final model shows that social support attenuates the association
of MDD with perceived stress, alcohol use, and drug use, but does not buffer the relationship of
MDD with anxiety or intimate partner violence. Social support was shown to significantly attenuate
the effects of stress, alcohol use, and drug use on MDD, suggesting that the presence of a strong,
supportive social network should be an area of increased focus for public health and healthcare
professionals when caring for postpartum women.

Keywords: postpartum; pregnancy; depression; substance use; social support

1. Introduction

New mothers face significant challenges during the postpartum period, which can
increase the risk for emotional dysregulation and psychopathology [1,2]. Postpartum
mental health issues are a common complication following pregnancy. Approximately
10-15% of mothers are affected with postpartum depression and up to half of those affected
will have symptoms lasting for more than six months [3]. Further, postpartum mental
health issues contribute to approximately 9% of pregnancy-related deaths [4]. While
postpartum depression varies in severity, it can include expressions of intense fatigue or
sadness, social isolation, lack of concentration, and suicidal ideation, and often results in
poor sleep, irritability, and somatic complaints [5].

Mental health issues and substance use behaviors have increased since the COVID-19
pandemic began, not only in the general population, but for pregnant and recently pregnant
women as well. In the United States (U.S.), the prevalence of adults meeting clinical criteria
for major depressive disorder in April 2020 was 22.7% [6] compared to the 10.4% pre-
pandemic 12-month estimates of major depressive disorder [7]. Similarly, the percentage
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of U.S. adults who met the provisional criteria for generalized anxiety disorder during
April 2020 was 17.9% [8] compared to 1.8% pre-pandemic 12-month estimates [9]. A meta-
analysis of postpartum depression during the pandemic identified rates ranging between
12% and 44%, and estimates vary based upon the type of assessment used and the time since
delivery [10]. Beyond noted increases in substance use frequency [11,12], alcohol-related
deaths [13] and drug-related overdoses [14] also increased during the pandemic.

Recent studies showed that trends in alcohol and drug-related mortality for pregnant
and recently pregnant women have increased significantly from 2015 through 2019 [15],
and found that rates of binge drinking and heavy alcohol consumption for pregnant
women have significantly increased from 2011 through 2020 [16]. The COVID-19 pandemic,
an ongoing traumatic stressor event, has put postpartum women at heightened risk for
developing both mental health disorders [17] and substance use problems.

Postpartum women face stressful physiological and emotional changes, which have
been exacerbated by the COVID-19 pandemic’s disruptive impact on access to postnatal
care, isolation, and pandemic uncertainty [18]. Isolation and uncertainty during the COVID-
19 pandemic yielded high rates of psychological distress in adults, including increases
in panic and anxiety disorders, and increased depression symptomology [19]. Self-harm
ideation is prevalent among mothers with postpartum depression both before and during
the COVID-19 pandemic [20,21]. Heightened psychological distress in postpartum women
can be linked to increased risk for substance use, a maladaptive coping mechanism [22].
Maternal substance use, including both alcohol and drug use, increased in 39.2% of mothers
of children ages 0-8 years-old since the onset of COVID-19 [23]. A study in New York
investigated substance use for pregnant and mothers who had given birth in the prior
12 months between April and June 2020, revealing high prevalence rates of substance
use for tobacco (20.7%), cannabis (15.0%), and alcohol use (38.0%) [18]. These rates are
high in comparison to the prevalence rates from a study conducted in 2017 which showed
lower rates for tobacco (14.7%), cannabis (7.1%), and alcohol use (11.5%) among pregnant
women [22]. Further, opioid use during pregnancy is associated with an increased risk for
postpartum drug overdose or death [24]. Depressive disorders and substance use/abuse
are often comorbid and are co-occurring risk factors for each other [25]; this comorbidity
yields higher risks for suicide [26].

Substance use during and following pregnancy is frequently interconnected with
many other factors, including intimate partner violence and lack of social support [27].
Reports of intimate partner violence and domestic violence spiked since the onset of the
COVID-19 pandemic. Researchers in the U.S. note that intimate partner violence during
the COVID-19 pandemic may be underreported, as victims have had greater difficulty in
distancing themselves from abusive partners [28].

Research has established a buffering effect as a key mechanism of social support sys-
tems for reducing the psychological impact of stressful environments [29,30]. Social support
may act as a protective factor for pregnant women experiencing stressful environments and
could be helpful as an intervention tool to improve perinatal mental health [29]. Further,
pregnant and postpartum women view social support as a crucial aspect for obtaining
positive substance use treatment outcomes [31]. Pregnant and postpartum women with a
substance abuse disorder along with a strong social support system demonstrate enhanced
resilience and an increased likelihood of sustained recovery [32].

Because the trends for mortality related to increased alcohol and substance misuse
have increased for pregnant and postpartum women since before the pandemic, and the
rates of mood disorders and substance use have been elevated during the COVID-19
pandemic for the general population and postpartum women, the aims of this study were
two-fold. The first aim was to examine the overall prevalence of major depressive disorder
(MDD) in a nationwide sample of postpartum women during the COVID-19 pandemic. The
second aim was to evaluate the associations between MDD, psychosocial factors (perceived
stress, generalized anxiety, and intimate partner violence) and substance use (alcohol and
drug use), and to test if those associations are attenuated by social support.
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2. Materials and Methods
2.1. Study Design

This study utilized a cross-section, national survey of pregnant and postpartum
women aged 18 and older. The study was reviewed by the University of Texas at San
Antonio Institutional Review Board and was determined to be research not involving
human subjects as defined in 45 CFR 46.104(3)(A).

2.2. Participants

The participants in this study included both currently pregnant and postpartum
(defined as having given birth within one year from survey date) women recruited and
incentivized through national panels administered by Qualtrics. A total of 18,900 indi-
viduals were sent a survey invitation, and 2739 (14.4%) participants clicked the link to
take the survey. Of the 2739 participants who clicked the survey link, 938 (34.2%) were
excluded from participation due to demographic strata quotas to ensure adequate sampling
of racial/ethnic minorities already being met. In order to obtain a sample with similar
racial/ethnic composition as the total US population of birth mothers, we used a 50% quota
limit for non-Hispanic white women, which matches the total percentage of non-Hispanic
white birth mothers. This process was successful in producing a racial/ethnic composi-
tion similar to the total US population of birth mothers, with 50% being non-Hispanic
white and 50% be non-white mothers (Table 1). In addition, 469 (17.1%) were excluded
for refusing to provide consent or indicating they did not meet the current or recently
pregnant criterion, 52 (1.9%) were excluded due to data quality checks, and 1280 (46.7%)
participants completed the survey (679, 53% pregnant; 601, 47% recently pregnant). The
present study is based on the 601 postpartum women who completed the survey, of which
593 participants completed the PHQ-9 measure that was used to assess and provide the
provisional diagnosis of Major Depressive Disorder (MDD) and are included in the current
study (98.7% completion response rate). The mean age of the postpartum participants at
the time they completed the survey was 35.2 (SD = 10.1) years, 49.9% were non-Hispanic
White, and 17.4% were Hispanic/Latina.

Table 1. Demographic Comparisons (N = 593).

MDD No-MDD Statistical
N =323 N =270 Comparison
Age
Mother’s Age (Years) 33.6 (9.8) 37.0 (10.3) p <0.001,d =0.34
Newborn’s Age (Months) 8.0 (4.1) 9.0 (3.8) p=0.005d=0.24
Race/Ethnicity
Asian or Pacific Islander 8.7% (28) 9.6% (26)
Black 21.7% (70) 14.1% (38)
Hispanic or Latino/a 19.8% (64) 14.4% (39) i
White 45.5% (147) 55.2% (149) =0
Another Race or Ethnicity 4.3% (14) 6.7% (18)
Marital Status
Married 51.9% (167) 57.5% (154)
Never Married 36.0% (116) 26.1% (70)
Separated 5.6% (18) 45% (12) N
Divorced 4.3% (14) 9.3% (25) e

Widowed 2.2% (7) 2.6% (7)
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Table 1. Cont.

MDD No-MDD Statistical
N =323 N =270 Comparison
Education Level
No High School Diploma 6.2% (20) 4.1% (11)
High School Diploma/GED 25.1% (81) 22.2% (60)

Some College 17.3% (56) 21.9% (59) p=0392
Associate’s Degree 11.1% (36) 14.1% (38) ’
Bachelor’s Degree 20.7% (67) 21.5% (58)

Graduate/Professional Degree 19.5% (63) 16.3% (44)
Employment Status
Full-time 54.8% (177) 48.9% (131)
Part-time 18.6% (60) 15.7% (42)
Unemployed, looking for work 15.8% (51) 14.9% (40) p =0.040
Student, Retired, Disabled 4.3% (14) 6.3% (17) CC=0.139
Stay-at-Home-Mom, o o
Homemaker 5.0% (16) 10.1% (27)
Other 1.5% (5) 4.1% (11)
Healthcare Coverage
Employer-Based 29.8% (96) 41.5% (112)
Private-Pay/Healthcare.gov 12.4% (40) 14.8% (40) p=0.015
Medicaid/CHIP/Government 28.9% (93) 25.2% (68) CC=0.153
Medicare 19.3% (62) 11.1% (30)
Other type (Military, etc.) 4.0% (13) 3.0% (8)
No Insurance Coverage 5.6% (18) 4.4% (12)
First Child or Other Children p =057
First Child 8.7% (28) 7.4% (20) CC=0023
Other Children 91.3% (295) 92.6% (250)

2.3. Measures

Only self-reported biological females completed the survey. Participants were also
asked for basic demographics including age, race/ethnicity, marital status, education level,
type of healthcare coverage, and current employment status.

2.3.1. Major Depressive Disorder (PHQ-9)

The Patient Health Questionnaire—Major Depressive Disorder (PHQ-9) subscale was
used to assess whether the participants meet the criteria for a provisional diagnosis of
Major Depressive Disorder [33]. The Major Depressive Disorder (MDD) subscale of the
PHQ includes 9 items measured on a 4-point Likert scale from 0 = not at all to 3 = nearly
every day evaluating experiences in past two weeks, such as “Little interest or pleasure in
doing things”. To meet the criteria for a provisional diagnosis of MDD, a cut-off score of 10
was use [34]. For the current study, the PHQ-9 had good internal consistency (Cronbach’s
alpha =0.92; M =12.5,SD =7.6).

2.3.2. Suicidal Ideation/Self-Harm

The Patient Health Questionnaire (PHQ-9) single-item #9 was used to assess suicidal
ideation. Item #9 from the PHQ-9 provides the prompt, “Over the last 2 weeks, how often
have you ... (had) thoughts that you would be better off dead or of hurting yourself in
some way?” The participants are asked to respond using the options: not at all, several
days, more than half the days, and nearly every day. Item 9 from the PHQ has been shown
to be effective in predicting suicidal ideation [35].

2.3.3. Generalized Anxiety Disorder (GAD-7)

The Patient Health Questionnaire—Generalized Anxiety Disorder (GAD-7) subscale
was used for assessing the presence of Generalized Anxiety Disorder (GAD). The GAD-7
subscale includes 7 items on a 3-point Likert scale ranging from 0 = not at all to 3 = nearly
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every day that evaluates the extent to which the individual has been bothered by specifically
stated problems during the last four weeks. A cut-off score of 10 is used to provide a
provisional diagnosis of GAD (Spitzer et al., 2006). An example of an item from the GAD
subscale is, “Feeling restless so that it is hard to sit still.” The GAD-7 had good internal
consistency in our sample (Cronbach’s alpha = 0.86; M = 9.5, SD = 6.0).

2.3.4. Interpersonal Support Evaluation List (ISEL-12)

The ISEL-12 is a measure of general social support [36]. This questionnaire includes
12 items each measured on a 4-point Likert scale, with responses ranging from 1 = Definitely
False to 4 = Definitely True. An example of an item on this scale is, “When I need suggestions
on how to deal with a personal problem, I know someone I can turn to.” For this sample,
the overall ISEL-12 scale (M = 32.3, SD = 6.6) achieved an alpha reliability of 0.78.

2.3.5. Perceived Stress Scale (PSS)

The PSS is a highly utilized 10-item self-report measure that assesses general stress
over the past four weeks using a Likert scale from 0 = never to 4 = very often [37]. Scores
range from 0 to 40, with higher scores indicating a greater degree of perceived stress. An
example item from the PSS is, “In the past month, how often have you been nervous or
stressed?” The present study’s Cronbach’s alpha was = 0.65 (M = 20.2, SD = 5.6).

2.3.6. Colorado Behavioral Risk Factor Surveillance System (BRFSS) Violence Screener

The Colorado BRFSS Violence Screener is a well-validated 3-item self-report measure
that assesses exposure to verbal or physical violence in the past year [38]. Each item is
measured as a yes/no response, and any positive response is considered a positive screen
for violence exposure. Specific items include questions like “ ... on any occasion were you
hit, slapped, kicked, raped, or otherwise physically hurt by someone you know or knew
intimately, such as a spouse, partner, ex-spouse or partner, boyfriend, girlfriend, or date?”.

2.3.7. Alcohol Use Disorders Identification Test (AUDIT)

The AUDIT is a well-validated 10-item scale that assesses risky and harmful alcohol
consumption behavior over the past year [39]. The AUDIT includes questions that measure
the amount and frequency of alcohol intake, alcohol dependence, and problems related
to alcohol consumption, and has a total score range of 0 to 40 [40]. Scores over 8 are
considered to be harmful consumption, with score range categories of abstainer (0), ‘low-
risk consumption’ (1-7), ‘harmful consumption” (8-14) and ‘likely moderate to severe
alcohol use disorder’ (>14) [37]. For this study’s sample, the Cronbach’s alpha was 0.94
M=9.1,SD=9.7).

2.3.8. Drug Abuse Screening Test (DAST-20)

The DAST-20 is a well-validated 20-item scale assessing the extent of drug-related
problems and consequences [41,42]. Items in the scale are yes/no questions, such as “Have
you used drugs other than those required for medical reasons?” Summed responses create
a total score that ranges from 0 to 20, with score range risk categories of ‘none’ (0), ‘low’
(1-5), ‘moderate’ (6-10), ‘substantial’ (11-15) and ‘severe’ (16-20) [42]. For this study’s
sample, the Cronbach’s alpha was 0.92 (M = 4.8, SD = 5.3).

2.4. Statistical Analysis

Univariate comparisons were conducted using either Independent ¢-tests or Mann—-Whitney
U tests with Cohen’s d effect size estimates for comparisons of continuous variables and Chi-
square tests of Independence or Fisher Exact tests with Contingency Coefficients for effect
size estimates for comparisons of categorical variables. For all univariate tests, two-tailed
tests were conducted using a p-value of 0.05 for significance. Pairwise deletion was used
for missing data points or extraneous values. Because the univariate comparisons were
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conducted to determine the variables to be included in the multivariate test, adjustments
for multiple comparisons were not conducted.

A hierarchical binary logistic regression was conducted to determine (Block 2) which
psychosocial and substance use factors were significantly associated with MDD, while
controlling for covariates (Block 1). Next, Block 3 was included to determine if the ISEL-12
(social support measure) would attenuate associations between MDD and the psychosocial
or substance use factors from Block 2. First-order interaction terms between ISEL-12, and
psychosocial and substance use factors were examined to test whether associations between
psychosocial and substance use factors are modified by ISEL-12. Results are reported
as odds ratios (OR) with 95% confidence intervals (CI), and p-values. All analyses were
conducted using SPSS version 27 (IBM, Inc., Chicago, IL, USA).

3. Results
3.1. Descriptive Analysis

There were 593 self-identified, biological women included in the study who had been
pregnant within the past 12 months but were not currently pregnant. Of the 593 participants,
323 (54.5%) met the criterion for a provisional MDD diagnosis. (Table 1). A significant
difference in mean age was identified between the two comparison groups, such that
women with MDD were younger than women without MDD (p < 0.001). Differences
in racial/ethnic distribution were also noted, with a higher proportion of Blacks and
Hispanic/Latino/a participants meeting the criteria for MDD, and a greater proportion
of Whites without MDD (p = 0.021). Women with MDD were less likely to be married
than women without MDD (p = 0.023). No differences in education levels were identified
between those with MDD and without MDD (p > 0.05). Most women were not first-time
mothers, and the percentage of first-time mothers did not differ between women with
MDD and without MDD (p = 0.575). However, this may have contributed to a higher mean
age in our sample. A higher percentage of women with MDD reported working full-time
or part-time, and a lower percentage reported being a student/retired /disabled or being a
stay-at-home-mom compared to women without MDD (p = 0.04). Women with MDD were
less likely to have healthcare coverage through their employer or through private-pay or
healthcare.gov, and more likely to have healthcare coverage through Medicaid, Medicare,
or to have no coverage at all (p = 0.015).

Psychosocial measures differed significantly between postpartum women with and
without MDD. (Table 2). The prevalence of Generalized Anxiety Disorder (GAD) differed
significantly such that 61.1% of women with MDD also had GAD compared to only 9.3%
among women without MDD (p < 0.001). Suicidal ideation, based on item 9 from the PHQ-9,
was higher in women with MDD, where 19.2% and 37.2% reported suicidal ideation nearly
every day and more than half the days, respectively, compared to 0.7% and 0.7% for women
without MDD (p < 0.001).

Perceived stress also differed significantly, such that the mean score on the PSS higher
for women with MDD compared to women without MDD (p < 0.001). The prevalence of a
positive violence screen was significantly higher (52.0%) for women with MDD compared
to 17.0% for women without MDD (p < 0.001). Mean scores on the ISEL-12 social support
measure were significantly lower for women with MDD compared to women without
MDD (p < 0.001).

Alcohol and substance use behavior was also significantly higher among postpartum
women with MDD compared to women without MDD. (Table 3). Comparisons of alcohol
misuse showed that the mean AUDIT score was significantly higher for women with MDD
compared to women without MDD (p < 0.001). Among women with MDD, 36.3% were
considered alcohol dependent (likely moderate-severe alcohol use disorder) and 18.3%
were considered to have harmful alcohol consumption, compared to 8.4% and 10.5%,
respectively, for women without MDD (p < 0.001). Similarly, comparisons of drug use
showed that the mean DAST score was significantly higher for postpartum women with
MDD compared to those without MDD (p < 0.001).



Int. |. Environ. Res. Public Health 2022, 19, 15748 7 of 13

Table 2. Psychosocial Factors Comparisons.

MDD No-MDD Statistical
N =323 N =270 Comparison
Generalized Anxiety (GAD-7)
61.1% (196) 9.3% (25) p <0.001; CC =0.470
Suicide Ideation (PHQ-9, Item 9 *)
Not at all 19.2% (61) 87.0% (234)
Several days 24.3% (77) 11.5% (31)
More than half the days 37.2% (118) 0.7% (2)
Nearly every day 19.2% (61) 0.7% (2) p <0.001; CC =0.573
Perceived Stress (PSS)
22.0 (4.7) 15.8 (5.8) p<0.001;,d=1.17
Violence Screener (BRFSS)
52.0% (168) 17.0% (46) p <0.001; CC =0.341

Social Support (ISEL-12)
Total ISEL-12 Score 304 (5.4) 35.8 (7.8) p <0.001;d =0.82

* PHQ-9 Item 9 states: “In past 2 weeks, how often have you thought ... you’d be better off dead or about
hurting yourself?”.

Table 3. Substance Use Behaviors Comparisons.

MDD No-MDD Statistical
N =323 N =270 Comparison
Alcohol Use/Abuse
Total Score 10.9 (9.5) 4.2 (5.7)
Abstainer 17.3% (53) 26.8% (64)
Low Risk Consumption 28.1% (86)  54.4%(130) P <0001;d=084
Harmful Consumption 18.3% (56) 10.5% (25) CC=0354
Moderate-Severe Alcohol Use Disorder  36.3% (111) 8.4% (20)
Drug Use/Abuse
Total Score 5.1(5.1) 1.8 (3.2)
None 19.1% (53) 43.4% (106)
Low Risk 42.6% (118) 49.2% (120) p <0.001;,d=0.76
Moderate Risk 18.4% (51) 3.7% (9) CC =0.367
Substantial Risk 15.9% (44) 1.6% (4)
Severe Risk 4.0% (11) 2.0% (5)

3.2. Multivariate Hierarchical Logistic Regression Results

Results of the hierarchical, multivariable logistic regression analysis are presented in
Table 4. In Block 1, older age was associated with lower odds of MDD (OR = 0.969; 95% CI:
0.949, 0.989; p = 0.003), but race/ethnicity, marital status and employment status were not
significantly associated with MDD.

In Block 2, the provisional diagnosis of GAD was associated with more than a five-fold
increase in the odds of MDD (OR = 5.692; 95% CI: 3.068, 10.562; p < 0.001). Each unit
increase in the PSS was associated with a 23.8% increase in the odds of MDD (OR = 1.238;
95% CI: 1.156, 1.326; p < 0.001). A positive violence screen was associated with a 118.4%
increase in the odds of MDD (OR = 2.184; 95% CI: 1.166, 4.091; p = 0.015). Each one-unit
increase in the AUDIT and DAST scores were associated with 6.3% (OR = 1.063; 95% CI:
1.018, 1.109; p = 0.006) and 10.6% (OR = 1.106; 95% CI: 1.028, 1.190; p = 0.007) increase in
the odds of MDD, respectively. Age, race/ethnicity, marital status, and employment status
were not significant in Block 2.
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Table 4. Hierarchical Binary Logistic Regression—Predicting Major Depressive Disorder (MDD).

Block 1 Block 2 Block 3
Age 0.969 [0.949, 0.989] 0.985[0.958, 1.013] 0.981 [0.953, 1.010]
8 p=0.003 p=0.303 p=0.190
Race/Ethnicity 0.790 [0.531, 1.177] 0.656 [0.379, 1.137] 0.679 [0.387, 1.192]
(Ref: Not White) p=0.247 p=0.133 p=0.178
Marital Status 0.835[0.564, 1.234] 0.981 [0.572, 1.682] 1.145 [0.657, 1.996]
(Ref: Not Partnered) p=0.365 p=0.943 p=0.632
Employment Status 1.487[0.967, 2.286] 1.687[0.910, 3.128] 1.899 [1.009, 3.574]
(Ref: Not Working) p=0.071 p =0.097 p =0.047
Anxiety Disorder 5.692 [3.068, 10.562] 5.694 [3.024, 10.725]
(Ref: No GAD) p <0.001 p <0.001
Perceived Stress Score 1.238 [1.156, 1.326] 1.205 [1.124, 1.292]
(PSS) p <0.001 p <0.001
Violence Screener 2.184 [1.166, 4.091] 2.278 [1.201, 4.321]
(Ref: None) p=0.015 p=0.012
Alcohol Use Score 1.063 [1.018, 1.109] 1.050 [1.005, 1.096]
(AUDIT) p =0.006 p=0.029
Drug Use Score 1.106 [1.028, 1.190] 1.088 [1.012, 1.171]
(DAST) p =0.007 p=0.023
Social Support Score 0.926 [0.884, 0.970]
(ISEL-12) p =0.001
Constant p =0.004 p <0.001 p=0.110
. X2(4) = 21.813 X2(9) = 275.906 X2(10) = 286.895
Omnibus Test p <0.001 p <0.001 p <0.001

Note: Values shown are Odds Ratios, 95% Confidence Intervals, and p-values. Block 1 including covariates; Block
2 including Psychosocial Factors and Substance Use Measures; Block 3 including Social Support (ISEL).

In Block 3, the ISEL-12 social support score was significant, and each one-unit increase
in the ISEL-12 was associated with a 7.4% decrease in the odds of MDD (OR = 0.926; 95%
CI: 0.884, 0.970; p = 0.001). The provisional diagnosis of GAD (OR = 5.694; 95% CI: 3.024,
10.725; p < 0.001) and a positive violence screen (OR = 2.278; 95% CI: 1.201, 4.321; p = 0.012)
remained significant, and their associations were not attenuated with the inclusion of the
ISEL-12 social support scale. The associations for PSS (OR = 1.205; 95% CI: 1.124, 1.292;
p <0.001), AUDIT (OR = 1.050; 95% CI: 1.005, 1.096; p = 0.029) and the DAST (OR = 1.088;
95% CI: 1.012, 1.171; p = 0.023) with MDD were all significant, but were attenuated by 13.9%,
20.6% and 17.0%, respectively. First-order interactions between ISEL-12 and PSS, ISEL-12
and AUDIT, and ISEL-12 and DAST were tested, but were not statistically significant.
Employment status (OR = 1.899; 95% CI: 1.009, 3.574; p = 0.047) was also statistically
significant in Block 3, but age, race/ethnicity and marital status were not significant.

4. Discussion

In this study, over half (54.5%) of the postpartum sample met the criteria for a provi-
sional diagnosis of MDD. The results also identified that multiple psychosocial variables
were associated with MDD, including GAD, increased perceived stress (PSS), a positive
violence screen (Colorado BRFSS Violence Screener), high hazardous alcohol use scores
(AUDIT), and high drug abuse scores (DAST). Further, the results suggest that social
support plays an important role in MDD among postpartum women. Lower scores on
social support were significantly associated with higher odds of MDD. Additionally, social
support was shown to buffer the effects of perceived stress, alcohol abuse, and drug abuse,
but not the effects of anxiety and violence exposure, on MDD among postpartum women.

4.1. Prevalence of MDD

To our knowledge, our study is the first to use the PHQ-9 to assess MDD and estimate
its prevalence among postpartum women during the COVID-19 pandemic era. The MDD
prevalence estimate in our sample of 54.5% is higher than most previously reported studies
performed during the COVID-19 pandemic. Previous studies of postpartum depression in
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the U.S. using the Edinburgh Postpartum Depression Scale (EPDS) reported prevalence
of probable MDD of 12.4% (Silverman et al., 2020), 11% [43], 14.3% [44], and 38% [20]
in postpartum women. A recent meta-analyses of non-U.S. studies reported prevalence
estimates of 34% [45] and 28% [9] in postpartum women during the COVID-19 pandemic. In
validation studies, the PHQ-9 and EPDS instruments were highly correlated, with high and
statistically indistinguishable area under the curve, and similar sensitivity and specificity
in predicting major depressive events [46]. However, the recall period is longer for PHQ-9
than EPDS, with different clinical cut-off criteria for assessing provisional diagnosis of
MDD. This could partially explain why our estimates are higher than previous postpartum
depression estimates. Given that individuals with MDD are the most affected by suicidal
ideation, and suicidal ideation is a precondition for suicide attempts, it is critical to assess
postpartum women with MDD symptoms for suicidality.

4.2. Social Support Attenuates the Effects of Stress, Hazardous Alcohol Use & Drug Abuse

The results of the present study indicate that close to 20% of the variance in alcohol-
MDD and drug abuse-MDD associations were explained by perceived social support. This
finding suggests a potential pathway of protection against alcohol and drug abuse and
MDD through improved social support, which warrants further attention in postpartum
women. As research has shown that the postpartum period is already a stressful time for the
mother [1,2], adequate social support is a crucial component of safeguarding the health and
wellbeing of new mothers [3]. Prior studies have shown that self-medication with alcohol
and drugs are frequently used to cope with mood and anxiety disorders [47], which may be
more pronounced for postpartum women. For new mothers who lack social support during
the postpartum period, self-medicating with alcohol and/or drugs may provide a source of
comfort, security, and stress-reduction [48]. Having a strong social support network may
buffer against the stress and responsibility of caring for a newborn and increase levels of
perceived maternal self-efficacy [49]. This can further reduce the likelihood of a postpartum
mother turning to alcohol and drugs, and complications associated with alcohol- and
drug-related overdose, including death [13-15]. In addition to the value of general social
support, psychosocial interventions have been effective in reducing alcohol consumption
and increasing abstinence rates in pregnant and postpartum women [50].

4.3. Social Support Does Not Attenuate the Effects of Anxiety & Violence Exposure

While social support showed a significant attenuating effect on the impact of perceived
stress, alcohol abuse, and drug abuse on MDD, we did not observe a relationship between
social support and anxiety with MDD. This finding is in line with previous longitudinal
research [51] and suggests that for recently postpartum women who met the criteria for
GAD, the presence of social support did not significantly reduce the impact of anxiety on
MDD. Moreover, research has shown that individuals with pre-pandemic mental health
disorders experienced little benefit from high levels of social support regarding GAD
symptomology [52]. We did not assess timing of social support which might be important
in predicting mental health status among postpartum women [53,54]. Future longitudinal
research is needed to understand the complexities of timing, type, and source of social
support as it relates to postpartum mental health.

Social support also did not attenuate the association between violence exposure and
MDD, suggesting that having high levels of perceived social support is not enough to
counteract the harmful consequences of living in a violent or abusive home environment.
The effects of some forms of intimate partner violence on postpartum depression are more
pronounced than others [55]. In addition, previous research has shown the buffering effect
of social support is strongest with lower levels of abuse [56]. Others [28] recognized that
during the COVID-19 pandemic, the number of calls to domestic-abuse support hotlines
dropped dramatically, which was attributed to victims being unable to safely access support
networks. More direct measures should be taken by community members, public health
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professionals, and law enforcement to ensure the physical safety of new mothers and their
babies, especially during the postpartum period.

4.4. Strengths and Limitations

The present study is not without limitations. First, the data are based on self-reported
psychosocial and behavioral measures, which are susceptible to potential recall bias. Second,
some questions focused on sensitive topics, such as alcohol and drug use and exposure
to violence, which may also be influenced by social desirability bias [57]. Third, the data
were collected cross-sectionally in the U.S. during April 2022, thus the results should be
interpreted as a snapshot of the experience of postpartum women in the U.S. during this
specific time frame. Finally, the data collected in our survey included postpartum women
who self-selected to participate in our study, and thus may not be representative of all
postpartum women. The mean age of our sample was slightly older than the overall US
mean age for mothers at birth as of 2019, but consistent with a long-term trend of increase
age at birth for mothers in the US [58].

5. Conclusions

We found a significant relationship between psychosocial stressors, social support,
and MDD among postpartum women in the U.S. during the COVID-19 pandemic. Anxiety,
perceived stress, violence exposure, alcohol abuse, and drug abuse were all shown to
increase the odds of MDD. Furthermore, social support was shown to significantly attenuate
the effects of stress, alcohol abuse, and drug abuse on MDD, suggesting that the presence
of a strong, supportive social network should be an area of increased focus for public
health and healthcare professionals when caring for recently pregnant women. Finally, as
social support was not shown to significantly attenuate the effects of GAD and violence
exposure on MDD, future research should be devoted to elucidating the underlying factors
of this phenomenon.
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