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Abstract

Background—Whether there are systematic differences in depression symptom expression
during pregnancy, the postpartum period and outside these periods (i.e., outside the peripartum
period) remains debated. The aim of this study was to use methods based on item response theory
(IRT) to examine, after equating for depression severity, differences in the likelihood of reporting
DSM-IV symptoms of major depressive episode (MDE) in women of childbearing age (i.e., aged
18-50) during pregnancy, the postpartum period and outside the peripartum period.
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Method—We conducted these analyses using a large, nationally representative sample of women
of childbearing age from the USA (n = 11,256) who participated in the second wave of the
National Epidemiologic Survey on Alcohol and Related Conditions (NESARC).

Results—The overall 12-month prevalence of all depressive criteria (except for worthlessness/
guilt) was significantly lower in pregnant women than in women of childbearing age outside the
peripartum period, whereas the prevalence of all symptoms (except for “psychomotor symptoms™)
were not significantly different between the postpartum and the non-peripartum group. There were
no clinically significant differences in the endorsement rates of symptoms of MDE by pregnancy
status when equating for levels of depression severity.

Conclusions—This study suggests that the clinical presentation of depressive symptoms in
women of childbearing age does not differ during pregnancy, the postpartum period and outside
the peripartum period. These findings do not provide psychometric support for the inclusion of the
peripartum onset specifier for major depressive disorder in the DSM-5.
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The Diagnostic and Statistical Manual of psychiatric disorders-fourth edition (DSM-1V)
specifier “with postnatal onset” for major depressive episode (MDE) has been expanded to
“with peripartum onset” in the DSM-5. In addition to onsets within 4 weeks after delivery,
“peripartum onset” includes in the new version of the DSM onsets during the entire
pregnancy. This change has been the subject of intense debate and brought to the fore
considerations regarding whether peripartum depression is a distinct entity, different from
other existing depressive disorders.[-3] This debate is important because the nosological
status of peripartum major depressive disorder (MDD) is a crucial determinant of its lines of
treatment models, research and approaches to policy and funding for treatment and
research.[1. 6. 7]

A line of research has suggested that peripartum depression is part of a spectrum of
emotional disorders related distinctly to pregnancy and childbearing, and therefore a distinct
diagnostic category. Proponents of this view argue that the clinical presentation of
peripartum depression is uniquel®111 and could be caused by specific neurobiological or
psychological mechanisms.[5] An opposite line of research has argued that there is
unsufficient evidence to support a distinction between peripartum and non-peripartum
depression and that the perinatal period may trigger or exacerbate emotional disorders like
many other stressful life events.[12. 13]

The peripartum onset specifier in DSM-5 has opened another debate. This change reflects
the finding that a proportion of “postpartum” depressive episodes actually begin during
pregnancy and continue and often worsen during the postpartum[4] and emphasizes the
importance of managing mood disorders both during and after pregnancy.®! However, some
authors have pointed out that the combination of prenatal and postnatal onset in a single
specifier may obscure important differences in the epidemiology,[*°! clinical
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presentation,[16-18] prognosis[1¥] and treatment responsel®! of major depression in these two
periods.

Despite the clinical and research importance of these questions, data comparing the
phenomenology of depression during pregnancy, the postpartum period and outside these 2
periods (i.e., the non-peripartum period) are sparse,[20] and whether there are systematic
differences in depression symptom expression by pregnancy status (i.e., pregnancy,
postpartum and outside the peripartum period) that could guide treatment remains
uncertain.[® 201 |dentifying these potential differences could have yet important implications
because it may help clinicians identify this often underdiagnosed and undertreated
condition[21-24] and researchers explain potentially differential pathophysiology[22. 25-271
and treatment response.[20]

While some studies have suggested that the symptoms of depression during pregnancy or the
postpartum period are more similar than different from those of non-peripartum
depression,[28-32] others indicate that certain depressive features may be distinct.
Specifically, non-peripartum depression may be associated with higher rates of suicidal
ideation and attempts,[8-10] depressed mood, €] anhedonia, (8] feelings of guilt,[®] insomnia, ]
and psychomotor retardationl®] compared to depression during pregnancy or the postpartum
period. In contrast, psychomotor symptoms (restlessness/agitation), (8! impaired
concentration/decision making(8l and anxiety symptoms[1: 201 may be more prominent in
peripartum depression. In addition, depressive episodes with postpartum onset may be more
often associated with obsessive-compulsive and psychotic symptoms than those with
pregnancy-onset[16] and prior research supports differences in depression symptom levels
from pregnancy to postpartum.[33. 34]

However, prior research has often been limited by methodological constraints such as
reliance on samples of convenience, incomplete assessment of full range of DSM-1V MDE
criteria, or absence of control for overall depression severity. This last point is critical
because it is unclear whether any differences in symptom expression are due to true
phenomenological differences, or whether such differences are reflective of greater overall
symptom severity in one group compared to the others. Only one study, conducted in a
clinical sample,[8] controlled for overall depression severity between groups, but its results
may not be applicable to women in the general population.[35. 36]

Accordingly, our aim was to examine in a large nationally representative sample of women
of childbearing age whether, when equating for levels of depression severity using item
response theory (IRT) methods,[37] there were differences in the likelihood of reporting
DSM-IV MDE symptomsl[®: 10. 20, 29, 30] qyring pregnancy, the postpartum period and
outside the peripartum period. Methods based on IRT,[37] which are rapidly becoming the
gold standard for examining differential symptom expression,[38-42] provide significant
improvements over previous statistical techniques as IRT approaches allow examining the
likelihood that a particular symptom will be reported given a particular level of depression
severity.[40-42] Qur null hypothesis was that there would be no significant differences in
psychometric properties of DSM-IV symptoms of MDE by pregnancy status.
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Materials and Methods

Sample

The National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) is a
survey of a nationally representative sample of the civilian and non-institutionalized adult
population of the United States.[43] Participants were drawn from the 2004-2005 NESARC,
the second Wave following upon the Wave 1 NESARC, conducted in 2001-2002 and
described in detail elsewhere.[44 45] The cumulative response rate at Wave 2 was 70.2%,
reflecting 34,653 completed Wave 2 interviews.[43] Weighted Wave 2 data were adjusted to
be representative of the civilian population on sociodemographic variables including region,
age, race/ethnicity and sex, based on the 2000 Decennial Census. The research protocol,
including informed consent procedures, received full human subjects review and approval
from the US Census Bureau and the Office of Management and Budget.[43]

Assessment of pregnancy status

All women of childbearing age (i.e., aged between 18 to 50 years[46]) were asked in Wave 2
whether they were pregnant at the time of the Wave 2 interview and whether they had been
pregnant at any point in the preceding 12 months. Women who were pregnant at the time of
the interview were included in the “pregnancy group”, those who had been pregnant at some
time during the past-year were included in the “postpartum group”, whereas those who
answered negatively to both questions were included in the “non-peripartum group”.

Assessments of DSM-IV symptoms of MDE

The diagnostic interview was the Alcohol Use Disorders and Associated Disabilities
Interview Schedule-DSM-IV version (AUDADIS-1V),[47] a fully structured diagnostic
interview designed for experienced interviewers who are not clinicians. Test-retest
reliability[47: 48] and validity[4] of the AUDADIS-IV diagnoses of MDE are good (k =
0.64—0.67), and a clinical reappraisal study!#4] of major depression indicated good
agreement between AUDADIS-IV and psychiatrist diagnoses (k = 0.64-0.68). Analyses for
this study focused on the nine DSM-IV MDE symptoms (Table 1). All NESARC
participants were asked whether they had a 2-week episode of depressed mood and/or
anhedonia between the 2 Waves interviews. Participants who answered affirmatively were
further queried about the other DSM-1V depressive symptoms that occurred between the 2
Waves interviews. Depressive symptoms had to co-occur to be counted.[4”] Participants who
met the DSM-1V criteria for MDE were queried on whether they had these depressive
symptoms during the past year.

Our purpose was to examine the full depressive spectrum in the general population of
women of childbearing age. Because we were sure of the occurrence of the depressive
symptoms during the year preceding the Wave 2 interview for women with a past-year MDE
but not for women with subthreshold depressive symptoms (i.e., without a DSM-IV
diagnosis of MDE), we performed two sets of analyses. First, we compared depressive
symptoms expression stratifying by pregnancy status in the full sample of women of
childbearing age, assuming that all women reporting subthreshold depressive symptoms
between the 2 Waves interviews had these symptoms during the year preceding the
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interview. Second, we conducted a sensitivity analysis by excluding all women who
reported subthreshold depressive symptoms from our analyses to ensure including only
depressive symptoms that occurred the same year we assessed pregnancy status (referred to
as the “sensitivity analysis subsample”).

Comparing prevalence of depressive symptoms

Differences in prevalence of each DSM-IV depressive symptom by pregnancy status were
tested using chi-square tests in both the full sample of women of childbearing age and the
subsample of women with a past-year DSM-1V diagnosis of MDE.

Assessing unidimensionality

Prior to item response theory modeling, including testing for differential item functioning
(DIF), it is necessary to confirm the unidimensionality of the set of symptoms. Eigenvalue
analysis of the tetrachoric correlation matrices of the nine DSM-1V depressive symptoms
was performed separately in the three groups (i.e., pregnancy, postpartum group and non-
peripartum group). A scree plot with an elbow after the first eigenvalue and a well- fitting
one-factor model according to standard goodness of fit tests (RMSEA<.05, TLI>.95 and
CFI>.95) were used to indicate unidimensionality in both sets of analyses.

Item response theory (IRT)

Item response theory (IRT) modeling was conducted to examine whether the DSM-IV
depressive symptoms were endorsed similarly in women during pregnancy, the postpartum
period and outside the peripartum period®% after controlling for differences in underlying
depression severity.[38] In IRT, a severity and a discrimination parameter are estimated for
each item (i.e., symptoms of MDE in this case) indicating where along the latent severity
continuum a symptom has a probability of 50% of being endorsed (for the severity
parameter), and how rapidly the probability of observing the symptom changes across
increasing levels of the latent severity continuum (for the discrimination parameter). Once
IRT parameters for each item were estimated, Spearman rank order correlation coefficient
was used to evaluate the ordering of the severity and discrimination parameters in the three
groups.

Al factor analyses were conducted in Mplus Version 7.0151] which takes into account the
NESARC sampling weights and design effects, in the parameter and standard error
estimation as well as model fit calculations. The default estimator for the analysis was the
variance adjusted weighted least squares (WLSMV), a robust estimator that does not assume
normally distributed variables and provides the best option for modeling categorical data.

Testing differential item functioning (DIF)

Multisample confirmatory factor analysis (MCFA) was used[41: 42] to test DIF in the three
groups of (a) factor loadings (i.e., item discrimination parameters) and (b) thresholds (i.e.,
severity parameters). The different models varied in terms of the parameters constrained to
be equal across groups.[®2] Initially, an unconstrained model was fit allowing all parameters
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to differ across groups in both sets of analyses (Tables 2 and 3). Analyses were conducted
iteratively to determine which IRT parameters differ across groups.[>3l Nested models were
compared using the chi-square difference test (implemented using the DIFFTEST option in
Mplus). To detect DIF in IRT parameters of each item, the discrimination and severity
parameters of the others items were constrained to be equal across groups. For each item, a
chi-square difference test DIF comparing models with and without the discrimination
parameter of the item constrained to be equal across groups was used to identify DIF in the
discrimination parameter. To identify DIF in the severity parameter, a chi-square difference
test DIF was used to compare models with and without the severity parameter of the item
constrained to be equal across groups.

To minimize the number of false positives that could derive from the multiple comparisons
conducted in this study, we set alpha at 0.05 and used the Benjamini—-Hochberg procedure to
adjust p-values for all 1 df tests.[>4] Furthermore, small differences in severity between
groups can be statistically significant but may not be clinically meaningful.[5°] Thus, it was
decided a priori that only differences greater than 0.50 in symptom discrimination and
severity would be considered as clinically meaningful.[56] Such differences in symptom
severity can be interpreted as one “half of the standard unit difference between the values of
the (underlying) trait necessary to have a 50-50 chance of responding positively in one
group compared to another”.[8] This difference may be associated with differences as large
as 10% in the probability of response.[®8] Because graphical display is helpful in placing the
“effect sizes in a practical and theoretical context”,[>”] we present the item response curves
(IRC) for all symptom parameters that reached our a priori threshold of both statistical and
clinical significance.

Sample characteristics

There were 11,342 women of childbearing age in the Wave 2 NESARC sample. Of these, 86
did not report their past-year pregnancy status and were removed from our analyses. Of the
11,256 women included in our analyses, 346 were pregnant at the time of the interview
(referred to as the “pregnancy group”), 736 were not currently pregnant but had been
pregnant at some time during the year prior to the interview (referred to as the “postpartum
group”), while 10,174 women were not (referred to as the “non-peripartum group”).

Symptoms of MDE endorsement rates

Table 1 shows the prevalence of symptoms of MDE in women by pregnancy status in the
full sample of women of childbearing age and in the subsample of women of childbearing
age with a past-year DSM-1V diagnosis of MDE. In the full sample, the prevalence rates of
all symptoms of MDE (except for worthlessness/guilt) were significantly higher in the
nonperipartum group than in the pregnancy group, whereas the prevalence of all symptoms
(except for “psychomotor disturbance” which was less common in the postpartum group)
were not significantly different between the postpartum group and the non-peripartum
group. The prevalence of MDE was not significantly different across the three groups. In the
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subsample of women with a past-year DSM-1V diagnosis of MDE, there were no significant
differences in prevalence rates of symptoms of depression across the three groups.

Unidimensionality of symptoms of MDE

In the three groups, fit indices indicated an excellent fit to the data in the full sample
(pregnancy group: first factor eigenvalue = 8.5, second factor eigenvalue = 0.2, CFI = 1.00,
TLI =1.00, RMSEA = 0.015; postpartum group: first factor eigenvalue = 8.3, second factor
eigenvalue = 0.2, CFl = 1.00, TLI = 1.00, RMSEA = 0.015; non-peripartum group: first
factor eigenvalue = 8.3, second factor eigenvalue = 0.3, CFI = 1.00, TLI = 1.00, RMSEA =
0.020) and in the sensitivity analysis subsample (pregnancy group: first factor eigenvalue =
8.8, second factor eigenvalue = 0.1, CFI = 1.00, TLI = 1.00, RMSEA = 0.010; postpartum
group: first factor eigenvalue = 8.8, second factor eigenvalue = 0.2, CFI = 1.00, TLI = 1.00,
RMSEA = 0.020; non-peripartum group: first factor eigenvalue = 8.8, second factor
eigenvalue = 0.1, CFI = 1.00, TLI = 1.00, RMSEA = 0.020). We determined that these fit
statistics were adequate to proceed to fitting IRT models.

IRT item parameters

The ranking of IRT parameters was similar in the pregnancy group and in the nonperipartum
group both in the main analysis (Spearman's correlation coefficients were respectively 0.97
[differences of rank < 2] for severity parameters and 1.00 [differences of rank = 0] for
discrimination parameters) and in the sensitivity analysis (Spearman's correlation
coefficients were respectively 0.93 [differences of rank < 3] for severity parameters and 0.93
[differences of rank < 3] for discrimination parameters) (Tables 2 and 3). The ranking of
IRT parameters was also similar in the postpartum group and in the nonperipartum group
both in the main analysis (Spearman's correlation coefficients were respectively 0.90
[differences of rank < 4] for severity parameters and 0.87 [differences of rank < 4] for
discrimination parameters) and in the sensitivity analysis (Spearman's correlation
coefficients were respectively 0.95 [differences of rank < 2] for severity parameters and 0.88
[differences of rank < 4] for discrimination parameters).

Differential item functioning (DIF)

In the full sample, after adjusting for multiple testing using the Benjamini-Hochberg
procedure, no item differed significantly in symptom severity or discrimination between the
postpartum group and the non-peripartum group (Table 2). No item exhibited statistically
significant differences in symptom severity between the pregnancy group and the
nonperipartum group, while one item (i.e., suicidality) displayed statistically significant
difference in symptom discrimination and reached our a priori threshold for clinical
significance. However, the difference of rank between these groups was null and visual
inspection of the item response curve (IRC) for this criterion revealed a small non-uniform
DIF (Figure 1), indicating that this difference was not clinically meaningful.

In the sensitivity analysis subsample, similar results were found except for the criterion
suicidality which reached our a priori threshold for both statistical and clinical significance
in symptom discrimination between the postpartum group and the nonperipartum group
(Table 3). However, the difference of rank between these two groups was null and visual
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inspection of the item response curve (IRC) for this criterion revealed also a small non-
uniform DIF (Figure 2), supporting that this difference was not clinically meaningful.

There were no significant differences in symptom severity or discrimination between the
pregnancy group and the postpartum group (data available on request) in any of the
analyses.

Discussion

This is, to our knowledge, the first study to examine differences in the likelihood of
reporting symptoms of MDE during pregnancy, the postpartum period and outside the
peripartum period in a nationally representative sample of women of childbearing age using
an IRT-based methodology. The benefit of the IRT-based approach is that it accounts for the
potential confounding effect of depression severity in evaluating potential group differences
in symptom expression. Additional strengths of the present study include (i) the use of a
large representative community sample of women of childbearing age, (ii) the incorporation
in our analyses of information from the sampling methods of the survey design which has
been suggested to substantially improve standard error estimates and tests of model fit, 58]
and (iii) the use of an a priori defined threshold of clinical significance[®®] so that emphasis
was placed on differences that are substantively meaningful rather than only on statistical
significance.

Several novel findings emerged from the present study.

Our results extend prior findings indicating that, although the overall 12-month prevalence
of all depressive criteria in women during pregnancy and the postpartum period was
high,[59-631 it was significantly lower in pregnant women (except for the criterion
worthlessness/guilt) than in women of childbearing age outside the peripartum period. In
addition, we did not find significant differences in the prevalence of depressive symptoms
(except for psychomotor disturbance) between women during the postpartum period and
women of childbearing age outside the peripartum period. This finding is consistent with
several,[64 651 although not all[®®. 671 studies derived from clinical samples. Discrepancies
with previous studies results may be due to differences in the diagnostic criteria, the timing
of the assessments, sample sizes, or the use of convenience samples rather than population-
based samples.[46]

We found that pregnant women were significantly less likely to endorse all depressive
symptoms (except for the criterion worthlessness/guilt) than non-peripartum women of
childbearing age. Although women without a history of depressive symptoms may be more
likely to become pregnant than those with depressive symptoms, 46l which would lead to
lower rates of depressive symptoms among pregnant women, no significant differences were
found between the postpartum group and the non-peripartum group. Pregnancy may thus
have a mood protective effect, either through biological (e.g., hormonal) effects or the often
positive psychological effects of upcoming motherhood, that may decrease after delivery.
Nevertheless, although the prevalence of depressive symptoms was lower in pregnant than
in non-peripartum women, the prevalence of depressive symptoms in peripartum women
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was high. In addition, consistent with prior research,[28-31] the prevalence rate of suicidality
was similar during pregnancy, the postpartum period and outside the peripartum period.
These findings stress the need for continued work to identify the causes of peripartum
depression and develop effective treatments among pregnant and postpartum women.[°]

Although substantial differences in depressive symptoms had been previously reported in
clinical samples of pregnant and postpartum women,[8-10. 201 the specific contribution of
pregnancy and postpartum to the depression symptom expression in the general population
of women of childbearing age had not been previously examined. We found that the
endorsement rates of the symptoms of MDE were not significantly different during
pregnancy, the postpartum period and outside the peripartum period after equating for
depression severity. Our results are robust, as suggested by the similarity of the findings of
the main and the sensitivity analysis. The only exception was the criterion “suicidality”
which reached our a priori threshold for both statistical and clinical significance in symptom
discrimination in the main and the sensitivity analyses. However, several lines of evidence
argue against the clinical impact of this difference. First, the ranking of IRT parameters was
similar between groups for both analyses. Second, there were no differences in rank of the
discrimination and severity parameters of suicidality between groups in both analyses. Last,
the visual examination of the item response curve for suicidality in both analyses, often
considered the most accurate method to detect DIF between groups,[57] revealed that the
trace lines were not substantially steeper between peripartum groups, indicating that
responses to this item are not more discriminating in one group compared to the others in a
clinically meaningful way. These results are important because they extend prior findings
derived from clinical samples!28-31 to the general population of women of childbearing age.

Overall, our findings suggest that the clinical presentation of depression during pregnancy
and the postpartum period does not substantially differ from non-peripartum depression.
Despite this lack of differences, depression during pregnancy and the postpartum constitutes
a major public health concern because it is often underdiagnosed and undertreated,[21-24] has
disabling consequences for both the mother[®8-71 and the newborn,[72-76] and is associated
with poorer treatment outcomes than other depressive disorders.[20] At present, there are no
established biomarkers for psychiatric disorders. An important avenue for future research
that could lend support for the peripartum specifier would be to identify the existence of
biosignatures that could reliably discriminate the biology of depression during versus
outside the peripartum period or suggest differential treatment.[”: 771

This study has several limitations.

A first limitation involves the retrospective nature of the assessment of depressive symptoms
that could have led to recall bias. Our findings should be further confirmed in studies
comparing prospectively depressive symptoms in women during pregnancy, the postpartum
period and outside these periods. In addition, although the NESARC was not specifically
collected to study depression in pregnant and postpartum women, it represents to date the
largest US nationally representative data including information on depressive symptoms and
pregnancy status. Second, the postpartum period encompassed in our study up to 12 months
after delivery, which may have led to underestimate true differences. Third, women had to
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endorse a 2-week period of depressed mood and/or anhedonia to be queried about other
DSM-IV depressive symptoms. Therefore, we may have missed information on other
depressive symptoms for some participants with lower levels of depressed mood that should
be considered to be part of the depressive spectrum. However, about one third of the full
NESARC sample endorsed depressed mood or anhedonia sometime in their life and our
results are consistent with those of previous studies.[28-30] Fourth, depressive symptoms
were rated dichotomously rather than by severity. This may have led the data to be less
sensitive to true group differences. Fifth, information on whether women experienced
miscarriage or stillbirth and on the stages of pregnancy and postpartum was not available.
This last point may be important because women at late stages of pregnancy or peripartum
may be more likely to minimize or mis-interpret symptoms of depression as being merely a
pregnancy or postpartum-related problem and not indicative of depression. Last, the
assessment of 12-month symptoms of MDE may have included women who were early in
their pregnancy, and therefore reporting symptoms predating that pregnancy.

Conclusion

Despite these limitations, by addressing several constraints of prior research and using ltem
Response Theory (IRT), the present study suggests that the clinical presentation of
depressive symptoms in women during pregnancy and the postpartum period does not differ
from that observed outside the peripartum period. We hope that this information can be
helpful in the development of new psychiatric classifications and improve the identification
and treatment of depressed women during the peripartum period.
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Figure 1.
Differences in the probability of endorsing suicidality across levels of depression severity in

the general population of women of childbearing age during pregnancy, the postpartum
period and outside the peripartum period in the main analysis.
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Figure2.
Differences in the probability of endorsing suicidality across levels of depression severity in

the general population of women of childbearing age during pregnancy, the postpartum
period and outside the peripartum period in the sensitivity analysis.
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