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Abstract
Background—The purpose of the current study was to examine the factorial dimensions
underlying Beck Depression Inventory-II (BDI-II) in a large ethnically and economically diverse
sample of postpartum women and to assess their relative contribution in differentiating clinical
diagnoses in a subsample of depressed women.

Methods—We administered the BDI-II to 953 women between 4 and 20 weeks postpartum.
Women who had low (1–7) and high (> 12) BDI-II total scores were administered the Structured
Clinical Interview for the DSM-IV Axis I Disorders (SCID-I).

Results—Exploratory (EFA) and confirmatory factor analysis (CFA) revealed three factors,
Cognitive, Somatic, and Affective, that accounted for 49.09% of the overall variance of items.
Logistic regression analyses showed that somatic and affective factors contributed to diagnosis of
major depression, while the somatic factor alone contributed to the diagnosis of depression with
comorbid anxiety. The cognitive factor differentiated women with major depression from women
who were never depressed.

Limitations—Our definition of clinical depression included episodes of depression during the
child’s lifetime, and depressive symptoms were not necessarily current at the time of the
assessment, which may impact the relative contribution of BDI-II factors to clinical diagnosis.

Conclusion—Conceptualizing the structure of the BDI-II using these three factors could
contribute to refining the measurement and scoring of depressive symptomatology and severity in
postpartum women. Although somatic symptoms of depression may be difficult to differentiate
from the physiological changes of normative postpartum adjustment, our results support the
inclusion of somatic symptoms of depression in the calculation of a BDI-II total score.
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Introduction
Depressive symptoms in women after parturition constitute a significant clinical issue. The
disability and morbidity associated with postpartum depression make its identification and
treatment a public health priority. Identification of depression often relies on self-report
inventories that are easily administered and rapidly scored as compared to lengthy clinical
interviews. Among the popular measures, the Beck Depression Inventory (BDI; Beck et al.,
1961) and its variants have been widely used in clinical as well as community samples.

The BDI-II (Beck et al., 1996) modified the BDI to address concerns with early versions of
the scale (Harris et al., 1989) and to better reflect DSM-IV diagnostic criteria for depressive
disorders (Boyd et al., 2005). Although the BDI-II is internally consistent (Bos et al., 2009;
Mahmud et al., 2004) and comparable in accurately identifying postpartum depression to
other self-report measures (Lee et al., 2001; Tandon et al., 2012), its clinical utility in
identifying postpartum depression has been questioned because of the inclusion of somatic
symptoms. A number of normal physiological changes of parturition are similar to somatic
symptoms of depression and so may inflate total BDI scores in postpartum women who do
not otherwise meet the diagnostic criteria of depression (Hopkins et al., 1989; O’Hara et al.,
1990). Research has not adequately addressed the relative contributions of somatic and other
dimensions underlying BDI-II items to the total score or to the clinical diagnosis of
depression in postpartum women. In light of increasing use of BDI-II with postpartum
samples and the importance of early depression screening and intervention, there is need to
investigate these issues using statistically appropriate and rigorous testing in large samples.

Here we first examine the factor structure of the BDI-II in a large ethnically and
economically diverse sample of postpartum women to identify constellations of symptoms
that represent dimensions or underlying constructs in this population. We then use these
factors to examine their relative contribution in differentiating clinical diagnoses of
depression among high scorers.

Factor Structure of BDI-II
Although factor analytic procedures have been reported for the BDI-II in medical,
psychiatric, and ethnic groups, no study has examined the factor structure of the English
version of BDI-II in a postpartum sample. Table 1 reviews empirical studies with factor
analytic procedures on the BDI-II. The review includes studies that generated first-order
factor structures as final solutions using standard methods of factor analysis in non-medical
samples for full-item versions of BDI-II. We have categorized the studies according to the
type of sample (psychiatric, non-clinical, and postpartum), and listed by year of publication
within each category. To facilitate interpretation across studies, the order of factors has been
interchanged for some studies.

In psychiatric samples (except Osman et al., 2004), two factors typically represent cognitive
and somatic-affective symptoms (Beck et al., 1996; Steer et al., 1999). A similar factor
structure is found in nonclinical samples, but affective items load more consistently on the
cognitive than the somatic factor (Beck et al., 1996; Dozois et al., 1998; Steer & Clark,
1997; Storch et al., 2004; Whisman et al., 2000). Studies have also found a 3-factor model in
psychiatric and non-clinical samples, with the factors variously labeled as cognitive/negative
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attitude, affective/performance difficulty, and somatic (Byrne et al., 2004; Carmody, 2005;
Osman et al., 1997). In studies conducted with medical patients (not included in Table 1), a
group that might be considered similar to postpartum samples due to the presence of
prominent somatic symptoms, a somatic factor consistently emerges as a factor in 2-or 3-
factor solutions (Buckley, et al., 2001; Harris & D’Eon, 2008; Patterson et al., 2011; Poole
et al., 2006; Seignourel et al., 2008).

As Table 1 shows, the factor structure differs across studies, and items representing the
factors also differ. Other than the few items that always make up the cognitive factor
(pessimism, self-criticalness) and the somatic factor (sleep and appetite changes), there is no
consistency across studies on the item composition of the factors. In addition, the amount of
variance explained by different factors has been inconsistent across studies. In community
and clinical samples, the somatic factor (when present) often does not explain as much
variance as the cognitive and/or affective factors. However, in postpartum samples (Bos et
al., 2009; Mahmud et al., 2004), the somatic factor explains a large portion of the variance.

Only two studies have explored the factor structure of BDI-II in postpartum women.
Mahmud et al. (2004) used a Malay-version of the BDI-II and generated a 3-factor structure:
somatic, cognitive, and affective. Bos et al. (2009) used a Portuguese version of the BDI-II
and identified 2-and 3-factor solutions. Although a somatic factor emerged as one factor in
both studies, there was very little overlap, with the somatic factor containing cognitive items
such as sadness and pessimism in Mahmud’s study and affective items such as crying,
agitation, and indecisiveness in Bos’ study. Neither study used CFA procedures to examine
the validity of these factor solutions among postpartum women or examined the relative
contributions of these factors to total BDI-II scores.

The disparate solutions produced by studies on postpartum and non-postpartum samples
make it clear that factorial structure of BDI-II may be population-specific and that we need
to further understand the factor structure of the BDI-II in the postpartum period. Here we
use a large sample and a 2-step factor analytic procedure to generate factors to better
understand dimensions of depressive symptoms among postpartum women. We first conduct
exploratory factor analysis (EFA) in half the sample and validate it on the other half by
confirmatory factor analysis (CFA). We also examine the adequacy of our factor structure in
comparison to existing factor structures of BDI-II.

Clinical utility of BDI-II factors for clinically depressed women
The clinical utility of BDI-II in postpartum women has been questioned, given the possible
confounding of somatic symptoms of depression with normative physiological changes of
parturition. Raising the cut-off scores based on this premise has not proven to be a useful
solution for optimizing sensitivity and specificity of the measure (Chaudron et al., 2010). No
studies have compared symptom endorsement and factor scores of BDI-II in postpartum
depressed and nondepressed samples. Use of the BDI presents mixed results. O’Hara et al.
(1990) showed that depressed childbearing women had higher somatic scores at 3 weeks
postpartum compared to a matched group of depressed nonchildbearing women. Contrary to
this, Whiffen and Gotlib (1993) showed that depressed women at 1 month postpartum had
lower anxiety, insomnia, psychomotor agitation and somatic concerns compared to
depressed nonpostpartum, after controlling for demographic characteristics. The only study
to compare clinically depressed and nondepressed postpartum women on BDI items or
factors (Hopkins et al., 1989) reported no differences between depressed and nondepressed
women on any BDI items at 6 weeks postpartum.

Given equivocal findings regarding the relative contribution of BDI or BDI-II factors in
differentiating clinically depressed and nondepressed postpartum women, we undertook an

Manian et al. Page 3

J Affect Disord. Author manuscript; available in PMC 2014 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



extensive investigation of the BDI-II factor structure and its relation to clinical diagnoses in
postpartum. We select a sample of high-scorers, women who scored > 12, a cut-off that has
shown to yield a high sensitivity and specificity rate across samples (Dozois et al., 1998) and
assess whether factor scores can differentiate between depressed and nondepressed mothers
as determined by the Structured Clinical Interview for the DSM-IV Axis I Disorders (SCID-
I; First et al., 2001). We also examine whether factor scores can differentiate groups defined
by other aspects of depression, such as presence/absence of past depression, type of
depression (minor or major), and comorbidity with anxiety. Examining the relative
contribution of factor scores in differentiating these groups begins to address the
heterogeneity within the group of postpartum depressed women and, more broadly,
advances our understanding of the clinical diagnosis of depression.

Method
Participants

Mothers who were ≥20 years of age and could read and speak English were recruited
through mass mailings, women’s groups, and newspaper advertisements from a large East
coast metropolitan area. The sample consisted of 953 mothers (with 543 boys and 410 girls)
who filled out the BDI-II by 20 weeks postpartum and had no missing data, mothers’ M age
= 31.82 (SD=5.09). All infants were full-term, healthy, singleton, M age=14.08 weeks
(SD=3.31).

The psychiatric interview was conducted on a subsample of 516 mothers. Based on their zip
codes, we estimated: median family income at $58,043 and ethnic distribution of 62.5%
non-Hispanic White, 26.7% non-Hispanic Black, 5.7% Asian, and 5.1% Hispanic. For the
subsample that was interviewed, the median family income was $95,000; 21% had partial
college or less, 31% had completed college, and 48% had completed university graduate
programs; 93% were married or living with someone as if married; 62% were primiparous.

Measures
The BDI-II (Beck et al., 1996) is a revised 21-item test with four response options per item
that range from absence of that symptom (0) to severe or persistent expression of that
symptom (3) in past 2 weeks. Each item is representative of a particular symptom of
depression and corresponds to diagnostic criteria listed in the DSM-IV (American
Psychiatric Association, 1994). Total score is categorized as minimal depression (0–13),
mild depression (14–19), moderate depression (20–28), or severe depression (29–63).
Estimates of internal consistency reliability (coefficient α) have ranged from 0.88 to 0.94 for
clinical and nonclinical adults (Arnau, et al., 2001; Beck et al., 1996; Seignourel, et al.,
2008). In our data, the internal consistency reliability was estimated to be 0.91 for the
general sample (N=953).

The Structured Clinical Interview for the DSM-IV Axis I Disorders (SCID-I; First et al.,
2001) is a semi structured interview used to assign major DSM-IV Axis I diagnoses. In our
study, the definition of ‘current’ episode of major or minor depression in the interview was
changed from 2 months to ‘within the lifetime of the child’, as that was the question of
interest.

Procedure
The BDI-II was mailed to 1131 mothers between 4 and 16 weeks postpartum, and 986
mothers (87.18%) returned the questionnaire. Of these, 33 (3.35%) were excluded because
of incomplete BDI-II, mothers’ age > 45 years, and infants’ age > 20 weeks, resulting in a
sample size of 953. Informed consent was obtained according to IRB procedures.
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To maximize the probability of being selected into depressed and nondepressed groups,
mothers who had low (1–7) and high (> 12) BDI-II scores were invited to be interviewed
with the SCID-I. Of the 389 women with low scores, 269 (69.15%) were contacted and
consented to the SCID interview. Of the 299 women with high scores, 236 (78.92%) were
contacted and consented to the SCID interview. Participants were interviewed between 3
and 5 months postpartum by trained mental health professionals proficient with the DSM-IV
classification and diagnostic criteria. Mothers who had a clinically significant depressive
episode (major depression (MDD) or minor depression (mDD)) in the 5-month lifetime of
their infants were classified as Depressed. Mothers without any major psychiatric diagnoses
were classified as Nondepressed. Women who were diagnosed with other Axis I disorders or
presented psychotic or manic symptoms were excluded. Of the low scorers on the BDI-II
who underwent the SCID interview (n=269), 263 (97.77%) were classified as Nondepressed,
2 (0.74%) were diagnosed with MDD, 2 (0.74%) were diagnosed with mDD, and 2 (0.74%)
with Other Axis I disorders. Of the high scorers on the BDI-II who underwent the SCID
interview (n=236), 124 (52.54%) were classified as Nondepressed, 73 (30.93%) were
diagnosed with MDD, 30 (12.71%) were diagnosed with mDD, and 9 (3.8%) with Other
Axis I disorders.

Data Analytic Plan
Data were analyzed in five stages: 1) We conducted EFA with half of the sample using
maximum likelihood (ML) extraction with oblique rotation using structural equation
modeling statistics package AMOS 6.0 (Arbuckle, 2005). 2) We confirmed the fit of the
generated factor structure in the second half of the sample by conducting CFA. 3) We
compared our factor structure to existing factor structures of BDI-II by conducting a series
of model comparisons using maximum likelihood solution and nested chi-square tests. 4) To
examine the relative contribution of the factors to BDI-II total scores, we conducted GLM
repeated-measures analyses. 5) To assess whether the factors differentiate clinical diagnosis
and other aspects of depression (past depression, minor or major depression, and
comorbidity with anxiety), we selected women who scored above the BDI-II cut-off (> 12)
and conducted logistic regression analyses with the Depressed group (those diagnosed with
MDD, n=73) and the Nondepressed group (n=124).

Results
The mean BDI-II score in the sample of postpartum women was 10.87 (SD = 8.37),
indicating minimal depressive symptomatology. The mean BDI-II score in Depressed
women (n=73) was 25.64 (SD = 8.58), indicating moderate symptoms.

Table 2 shows that somatic items were more frequently rated than cognitive and affective
items, although the item-total correlations varied from low (“loss of interest in sex”,
“changes in sleeping pattern”) to high (“irritability”, “concentration difficulty”). “Changes
in sleeping pattern” was the most frequently endorsed symptom (90.3%), and “suicidality”
was the least endorsed item (7.0%). Affective items showed high item-total correlations,
whereas cognitive items varied from low (“guilty feelings” and “suicidality”) to high (“self-
dislike”, “worthlessness”).

Exploratory Factor Analysis: Sample 1
The initial sample of 953 participants was randomly divided into two groups. Sample 1
(N=478) was used to generate the factor structures, and Sample 2 (N=475) was used to
cross-validate the results. No statistically significant differences were found between
Samples 1 and 2 on mother’s age, infant’s age, or BDI-II total scores, ts (951) < 1.64, ns.

Manian et al. Page 5

J Affect Disord. Author manuscript; available in PMC 2014 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Using the data from Sample 1, we factor analyzed the 21 items of the BDI-II using
maximum likelihood extraction methods with a varimax rotation (Byrne et al. 1995, 2004).
Taking into account the range of factor structures reported in the literature, we conducted
EFA for potential 2-through 4-factor solutions. Only the first three eigenvalues were > 1.
We used a value of .35 as a viable cutoff point for judging the saliency of factor loadings
(see Table 3).

Factor 1 (eigenvalue = 7.72; % variance = 36.77) contained items such as past failures,
suicidal thoughts, punishment feelings, worthlessness, self-dislike, and self-criticalness, and
was labeled Cognitive. Factor 2 (eigenvalue = 1.53; % variance = 7.29) contained Somatic
items such as tiredness or fatigue, concentration difficulty, loss of energy, irritability,
changes in sleeping patterns, changes in appetite, and loss of interest in sex. Factor 3
(eigenvalue = 1.06, % variance = 5.03) contained Affective items such as sadness, loss of
pleasure, agitation, loss of interest, pessimism, and indecisiveness. One item, crying, did not
load adequately onto any of the factors and was correlated similarly with all three factors.
The cumulative variance explained by the three factors was 49.09%. The correlation
between Factors 1 and 2 was .58, the correlation between Factors 1 and 3 was .73, and the
correlation between Factors 2 and 3 was .72.

Confirmatory Factor analysis: Sample 2
We used the maximum-likelihood estimation procedure in AMOS 6.0 to perform CFA on
the covariance structures between the 21 BDI-II items. In all the models, 1) the factors were
allowed to be correlated, 2) each observed variable loaded on only one factor, 3) the latent
factor was scaled by using one of the observed variables as the reference indicator (i.e., by
assigning a value of 1 to the regression path), and 4) all measurement errors were
uncorrelated. In order not to overfit the model to the present sample, we did not do any post
hoc model fitting by correlating error terms or cross-loading on the factors.

Maximum-likelihood CFA was used to confirm the adequacy of the 3-factor solution
identified in the exploratory factor analysis. The final model had an excellent fit to the data,
χ2 (186) = 426.80, CFI = .937, RMR = .019, RMSEA = .052 [90% CI= .046-.059], and is
presented in Figure 1. All loadings were > .35. The Cognitive factor contained 8 items,
Somatic factor 7 items, and Affective factor 6 items. The internal consistency reliability
estimate (Cronbach’s α) was .81 for Cognitive, .77 for Somatic, and .82 for Affective factor.
The factor scores for the sample were 2.40, 6.09, and 2.34 for Cognitive, Somatic, and
Affective, respectively. The factor score for the Depressed group was 7.41, 11.37, and 6.87
for Cognitive, Somatic, and Affective, respectively. Compared to Bedi et al.’s (2001) study
on women with MDD, the Depressed women in our study had lower scores on the Cognitive
factor (7.41 vs. 9.47) [t(461)=3.20, p<.05] but similar somatic and affective scores combined
(18.24 vs. 20.14) [t (461)=1.09, p>.05].

Comparisons of Factor Structures
To assess the adequacy of the factor structure in comparison to the existing factor structures
of BDI-II, we evaluated the fit of previously defined first-order 1-,2-, and 3-factor structures
in our CFA sample. We chose models that had included all 21 items of the BDI-II and had N
> 200. Because the χ2 statistic is sensitive to sample size, we assessed the overall fit of each
model using multiple fit indices, t values, modification index, and substantive
meaningfulness of the model (Bollen, 1989). As shown by the consistency across all fit
indices (see Table 4), the present 3-factor model (Figure 1) provided the best fit to the
observed data compared to other factor structures. Each item loaded significantly on its
designated factor, providing evidence for convergent validity.
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Contribution of Factor Scores to BDI-II Total
To assess the relative contribution of factor scores to high BDI-II scores, we tridivided the
sample into low scorers (total score = 1–7, n=407), middle (total score = 8–12, n=247), and
high scorers (total score > 12, n=299) and conducted a GLM repeated-measures analysis
with the standardized factor scores as the within-subject factor and BDI-II group as the
between-subject factor. The within-subject effect was significant, F (4, 1900) = 18.82, p < .
001. A series of within-subject contrasts indicated that the low and middle scorers had
higher somatic scores relative to cognitive and affective, whereas the high scorers had
greater affective scores relative to cognitive and somatic. Thus, the relative contribution of
somatic scores was in the low and middle range of BDI-II total scores.

Contribution of Factor Scores to SCID Diagnosis
To examine whether BDI-II factors predict SCID-I diagnoses in the sample of high scorers,
we conducted a series of binomial logistic regressions in the subsample of participants with
BDI-II totals > 12. For each analysis, SCID-I group membership was dichotomized, with the
first group as the reference, and regressed on the three factors using Wald’s backward
elimination. The results are shown in Table 5.

For the first analysis, the dichotomous dependent variable was the diagnosis of current
Depression, with the two groups of Not Depressed (n=124) vs. Depressed (MDD, n=73).
The Not Depressed group consisted of women who were not currently depressed, but
contained a subset of 61 women who had been previously depressed. Results showed that
only somatic and affective factors differentiated these two groups (Wald χ2 = 10.10, p = .
001, and 11.34, p < .001, respectively) with odds-ratios (OR) of 5.05 and 5.45, respectively.
The Hosmer and Lemeshow goodness-of-fit statistic was 5.39 (df = 8, p = .71), indicating
that the logistic model fit the data adequately; the percentage correct classification was 70%.

For the next analysis, we selected the subset of women who were not currently depressed
and did not have any previous episodes of depression (Never Depressed, n=63) and
compared them to the group of Depressed women (n=73). All three factors differentiated
these two groups significantly with ORs of 3.40, 4.32, and 3.02 for Cognitive, Somatic, and
Affective factors, respectively. For the next logistic regression with type of diagnosis (MDD
vs. mDD) as the dependent variable, only the Somatic factor was significant (Wald χ2 =
9.48, p < .001). Increase in Somatic factor scores was associated with a 14.99 times increase
in the odds of diagnosing MDD as opposed to mDD. Last, we examined whether the factors
could differentiate between Depressed women with and without a comorbid Anxiety
disorder (excluding Phobia). Only the somatic factor differentiated these two groups
significantly (Wald χ2 = 4.69, p = .033). Somatic scores uniquely contributed to increased
odds of having a comorbid Anxiety diagnosis by a factor of 3.24 as opposed to Depression
alone.

Discussion
Results of the exploratory and confirmatory factor analyses of 21 BDI-II items in a large
sample of postpartum women revealed that a 3-factor solution comprised of cognitive,
affective, and somatic domains best represented the underlying dimensions of depressive
symptoms. When depressive symptoms are measured with the BDI-II in postpartum women,
cognitive and affective symptoms form distinct clusters separate from somatic symptoms of
depression. Based on rigorous model comparisons using multiple fit indices, our 3-factor
model provided the most parsimonious fit to the data compared to previously defined first-
order 1-, 2-, and 3-factor structures. The three correlated domains showed high internal
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consistency, supporting the reliability of derived factor scores, and accounted for 50% of the
variance, which was comparable to other studies (see Table 1).

Factor Structure of BDI-II
The cognitive cluster was characterized by items such as self-dislike and worthlessness that
reflect negative views of self, as well as the items such as past-failure and pessimism that
reflect global negative views. The finding that the Cognitive factor accounted for most of the
common variance (36%) among women’s responses indicates that depression severity is
characterized more by the cognitive symptoms than by affective or somatic symptoms. This
result is similar to studies of non-postpartum samples (Dozois et al., 1998; Kneipp, et al.,
2009; Osman et al., 2004) but contrasts with other studies of postpartum women using the
BDI-II (Bos et al., 2009; Mahmud et al., 2004) wherein the variance was similar across
cognitive, somatic, and affective factors. One possible explanation may be cross-cultural
differences in depressive symptoms, given that the previous studies were conducted with
Portuguese and Malaysian samples.

Somatic items clustered into a separate factor, the item composition of which was similar to
other studies of psychiatric as well as nonclinical samples. With the exception of two items
(“loss of interest in sex” and “changes in sleep”) that had low item-total correlation, somatic
items correlated as highly with the total BDI-II score as any other BDI-II items. The somatic
factor accounted for less variance in our study than in other studies with postpartum samples
(Bos et al., 2009; Mahmud et al., 2004) but had the highest factor mean, signifying that
women in our sample reported more somatic symptoms relative to cognitive or affective
symptoms, a pattern that is suggestive of the normative postpartum adjustment. Results of
GLM repeated-measures analysis showed that the relative contribution of somatic scores
was in the low and middle range of BDI-II total scores, a finding similar to the results of
Salamero et al., (1994) on pregnant women that used the older version of BDI. Women with
high BDI-II total scores tended to endorse somatic items only if they endorsed cognitive and
affective items as well, suggesting that somatic items covary with the cognitive and affective
items in the higher range. Somatic items are thus required to provide an optimal explanation
of the overall depression construct and severity of depression symptomatology.

The emergence of an affective cluster as a separate factor in our study was unique, given
that only two other studies had an affective factor in their solution (Buckley et al., 2001;
Mahmud et al., 2004). Affective items are known to load on different dimensions depending
on the type of sample being studied (Beck et al., 1996). Although the affective factor
accounted for only 5% of the variance in our study, it was comprised of items central to
depressed mood – items related to dysphoria, such as sadness, loss of pleasure, and loss of
interest, as well as items related to distress, such as crying, agitation, and indecisiveness.

The severity of depressive symptomatology endorsed by postpartum Depressed women in
our study was significantly less than that of depressed women in Bedi et al. (2001) and Steer
et al. (1999). In addition, when comparing factor scores, Depressed women in our study
scored lower on cognitive factor, but did not differ on somatic and affective factor scores
compared to depressed women in Bedi et al.’s study (2001). These results provide tentative
empirical support for the notion that depression in postpartum women might be less severe
and not characterized by a depreciating view of self, key symptoms among psychiatric
patients. This is similar to the findings from studies of medically ill patients that show that
depressed patients with chronic pain do not exhibit the cognitive biases shown by depressed
patients without chronic pain (Morley et al., 2002).
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Factor Scores and Clinical Diagnosis
We investigated the specificity of BDI-II factor scores by conducting binomial logistic
regressions on groups based on SCID diagnoses in a subsample of women whose total BDI-
II scores were > 12. When we compared women with a diagnosis of major depression and
women who were not currently depressed, the Depressed women had higher somatic and
affective factor scores, but similar cognitive factor scores compared to Nondepressed
women. For women who scored high on the BDI-II, those who endorsed more affective and
somatic items were more likely to be clinically depressed.

Because prior depressive episodes predict postpartum depression (Viguera et al., 2011), and
influence symptom clustering (Huffman et al., 1990), we selected a subgroup of women who
were not currently depressed and were not previously depressed (Never Depressed) to
compare to Depressed women on the factor scores. For this comparison, all three factor
scores distinguished the groups – Depressed women endorsed higher cognitive, affective,
and somatic symptoms than women who were never depressed. Taken together with the first
group comparison, these results show that women who were previously depressed endorsed
more cognitive symptoms on the BDI-II, or, conversely, that the cognitive dimension of the
BDI-II is sensitive to prior episodes of depression. This finding clarifies and lends support to
Huffman et al. (1990) who reported that the cognitive factor discriminated women with and
without past depressive episodes.

Women with major depression endorsed more somatic symptoms compared to women with
minor depression, but there were no differences in relative endorsement of cognitive or
affective symptoms. It is possible that women who endorse somatic items in addition to
cognitive and affective items on the BDI-II experience a more severe form of depression
that impacts their daily functioning in several areas, leading to a diagnosis of MDD rather
than mDD. This interpretation suggests that women with subclinical, or minor, depression
experience similar levels of cognitive impairment, dysphoria, and subjective distress to
women with major depression, a finding that has been observed in studies with postpartum
women (Weinberg et al., 2001).

Given the overlap between depression and anxiety (Sloan et al., 2002) and their frequent co-
occurrence in postpartum women (Stuart et al., 1998), we compared Depressed women with
a diagnosis of anxiety to Depressed women without comorbid anxiety. Only the somatic
factor differentiated these two groups; Depressed women with comorbid anxiety endorsed
more somatic symptoms than Depressed women without an anxiety diagnosis. These results
suggest that impairment in physical functioning and performance difficulties due to fatigue,
changes in sleep and appetite, concentration difficulties, irritability, and loss of interest in
sex are indicative of anxiety in women who are already depressed. Our finding lends support
to the somatic-anxiety factor found in Bos et al. (2009), wherein most of their constituent
items overlapped with our somatic factor. Although anxiety has been shown to be a
prominent feature of depression during postpartum (Stuart et al., 1998), to our knowledge,
this is the first study to demonstrate the expression of anxiety as somatic symptoms in
postpartum depressed women.

Limitations
Our results should be interpreted with the caution in that our definition of clinical depression
included episodes of depression during the child’s lifetime, and depressive symptoms were
not necessarily current at the time of the assessment. Although we think this would not
impact the factor structure, it is conceivable that a change in definition might affect the
relative contributions of the three factors in distinguishing depressed and nondepressed
women. Another limitation of this study is that we only examined the specificity of factor
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scores for women who scored high on the BDI-II. We did not examine clinical utility in the
low scorers, as to whether the somatic, affective, and cognitive dimensions in low scorers
suggest absence of depression. While this was not possible in the current study, given the
low incidence of depression among the low scorers and the limited variability in factor
scores at the low end, it is important for future research to investigate this question by using
other methodology.

Conclusion
Depressive symptomatology during the postpartum period can be delineated into three
dimensions of cognitive, somatic, and affective symptoms using the BDI-II. Endorsement of
cognitive items contributes most to depression severity, and all three dimensions contribute
to clinical diagnosis. Despite the relatively high endorsement of somatic items in this study,
results support the inclusion of somatic symptoms of depression in the calculation of a BDI-
II total score.

Somatic symptoms contribute to the identification of depression and are associated with a
greater probability of being diagnosed with major depression, and depression with comorbid
anxiety. Although somatic symptoms of depression may be difficult to differentiate from the
physiological changes of normative postpartum adjustment, the findings of the present study
suggest that it is too early to abandon the use of somatic items for detecting depression in the
postpartum period. Rather, further research is needed to better understand the relation of
somatic and other dimensions to depression symptomatology, severity, and functioning.

Conceptualizing the structure of the BDI-II using these three factors could contribute to
refining the measurement and scoring of depressive symptomatology and severity in
postpartum women. Delineation of dimensions of depressive symptoms may also help to
ascertain possible differential responses to treatments (e.g., cognitive therapy, medication)
and to monitor changes over the postpartum period. It would also be informative to examine,
differential relations between factorial dimensions of depressive symptomatology and
maternal functioning.
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Figure 1.
Final 3-factor model of the BDI-II with standardized path coefficients.
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Table 3

Factor Loadings for the BDI-II for Sample 1 (n=478)

Loading

Item Factor 1 Factor 2 Factor 3

1 Sadness .21 −.19 .71

2 Pessimism .46 −.06 .27

3 Past failure .77 −.02 −.06

4 Loss of pleasure .12 .04 .61

5 Guilty feelings .35 .18 −.10

6 Punishment feelings .65 −.12 .04

7 Self-dislike .60 .12 .08

8 Self-criticalness .48 .18 .14

9 Suicidal thoughts or wishes .35 −.22 .34

10 Crying .19 .19 .31

11 Agitation −.20 .20 .58

12 Loss of interest .07 .18 .49

13 Indecisiveness .10 .28 .40

14 Worthlessness .57 .14 −.01

15 Loss of energy .03 .58 −.13

16 Changes in sleeping pattern −.14 .47 .17

17 Irritability .14 .39 .27

18 Changes in appetite .22 .44 −.10

19 Concentration difficulty .03 .48 .23

20 Tiredness or fatigue −.13 .77 .06

21 Loss of interest in sex .10 .42 −.09

Note. Items loading greater than or equal to .35 are in bold.

F1=Cognitive, F2=Somatic, F3=Affective factor.
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