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Abstract

Structure of the Spanish version of the nine-item Patient Health Questionnaire
(PHQ-9) has been inconclusive. We report the factor structure of the PHQ-9 in
55,555 women from the Mexican Teachers’ Cohort (MTC). Factor structure of
the PHQ-9 was assessed by exploratory and confirmatory factor analyses in two
sub-samples (n=27,778 and 27,777 respectively). A one-factor model of the
PHQ-9 was the solution with the best fit to the data, exhibiting strong factor
loadings (0.71 to 0.90) and high internal consistency (Cronbach’s alpha = 0.89).
A prevalence rate of moderate to high severity of depressive symptoms of 12.6%
was identified. Results suggest that a global score is an appropriate measure of
depressive symptoms and commend the use of the Spanish PHQ-9 as a measure
of depression for research and clinical purposes. Copyright © 2014 John Wiley &
Sons, Ltd.
Introduction

Several depression-screening instruments are available,
differing in number of items, mode of administration,
and link to diagnostic criteria. The nine-item Patient
Health Questionnaire (PHQ-9; Spitzer et al., 1999) is
currently one of the most widely used measures across
different countries and settings (Gilbody et al., 2007;
Kroenke et al., 2010; Manea et al., 2012; Wittkampf
et al., 2007). It differs from other instruments for depres-
sion screening in that it was constructed to operationalize
most of the Diagnostic and Statistical Manual for Mental
Disorders, Fourth Edition (DSM-IV-TR) criteria for
major depression.
Copyright © 2014 John Wiley & Sons, Ltd.
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Spanish versions of the PHQ-9 have been reported to
be reliable and valid measures of depression in clinical
settings from Spain (Diez-Quevedo et al., 2001), Honduras
(Wulsin et al., 2002) and Chile (Baader et al., 2012). The
factor structure of the Spanish version of the PHQ-9 has
been explored primarily in Spanish-speaking populations
living in the United States, including primary care
(Huang et al., 2006), indigenous Mexican migrant farm-
workers (Donlan and Lee, 2010) and Hispanic American
community-based (Merz et al., 2011) samples. However,
results of exploratory and confirmatory factor analyses of
the PHQ-9 from these and other studies have been incon-
clusive. Merz et al. (2011) found support and equivalency
in a one-factor structure for the Spanish and English ver-
sions of the PHQ-9. In a study carried out in female col-
lege students in the United States that included Latinas,
the English version of the PHQ-9 showed a two-factor
structure describing somatic and affective dimensions
(Granillo, 2012), challenging the unidimensionality of
the measure and convenience of the global score derived.

An official version of the PHQ-9 for Mexico is available
online (Spitzer et al., 2009), yet no studies have examined
the factor structure of the Mexican-Spanish version of the
PHQ-9 in a population-based sample, warranting further
research into the underlying dimensionality of the scale.
Although self-reporting tools convey useful information for
screening or research purposes, it cannot be assumed that
the measure will accurately assess the construct intended
when translated and applied in a different population
(Ramada-Rodilla et al., 2013). The objective of the study
was to examine the structure of the PHQ-9 through factor
analyses among women enrolled in the Mexican Teachers’
Cohort (MTC). Originally aimed at evaluating the impact of
dietary and lifestyle factors on the incidence of chronic
diseases, such as breast cancer, diabetes and cardiovascular
disease, MTC offers a unique sample from which to assess
the structure of the PHQ-9 due to its large sample size, ample
range in age-groups (25–84 years at enrollment), multi-state
sampling frame, and non-clinical setting.

Methods

Participants

Data from the present study comes from the MTC, an ongo-
ing longitudinal study of female teachers employed by the
Ministry of Education across 12 culturally and economically
diverse states in Mexico. The process of subject selection, ad-
ministration of instruments, and data collection for MTC can
be found in detail elsewhere (Romieu et al., 2012). Briefly, in
2006–2008, eligible participants were identified through the
Teachers’ Incentives Program – an academic achievement-
Int. J. Methods Psychiatr. Res. 24(1): 74–82 (2015). DOI: 10.1002/m
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based economic incentives program – administrative data-
base. An initial baseline questionnaire was sent between
2006 and 2008 to 180,723 women to assess nutrition, general
health, lifestyle, and risk factors for chronic diseases. In 2011,
participants who responded to the baseline questionnaire
(n=115,346) received the first follow-up questionnaire that
included a self-administered screener for depression; the
PHQ-9. At the time of this analysis, PHQ-9 information
was available for 66,947 women, among them, 83%
(n=55,555) completed all the nine items and were included
in this analysis.

The study protocol was approved by the Ethics, Research
and Biosecurity Committees of the National Institute of
Public Health, Mexico. Participants gave informed consent.
Measures

The PHQ-9 is a self-report questionnaire in which each of
the nine PHQ depression items corresponds to one of the
DSM-IV Diagnostic Criterion A for major depressive dis-
order (American Psychiatric Association, 2000). The mea-
sure refers to symptoms occurring within the previous
two-week interval. Based on several studies, validity has
been reported within satisfactory ranges, with a sensitivity
of 88% and specificity of 88% for major depression
(Spitzer et al., 1999, 2000). Response options to the
PHQ-9 items are in a four-point scale; including zero for
not at all, one for several days, two if more than half the
days, and three to nearly every day. Scoring is obtained
by simply adding the response to each item yielding a
range of zero to 27 (Spitzer et al., 1999). We categorized
depression severity in the PHQ-9 by the frequently used
cutoff scores as: none or minimal (0–4), mild (5–9), mod-
erate (10–14), moderately severe (15–19) and severe (20 or
greater). To determine prevalence rates, a cutoff score ≥ 10
was used on the PHQ-9 according to Kroenke et al. (2001)
and because the range of ≥ 10 up to 27 correlates well with
moderate to severe levels of depression in Spanish-
speaking populations (Baader et al., 2012; Diez-Quevedo
et al., 2001; Wulsin et al., 2002). We used the Spanish
for Mexico version of the PHQ-9 available free online
(Spitzer et al., 2009). After piloting this version of the
PHQ-9 within a small sample of women, the team of re-
searchers only added “have you had” at the beginning of
items 1, 3 and 7, and deleted the word “hopeless” from
item 2.
Covariates

We categorized age reported in the 2011 questionnaire
in four groups (25–34, 35–44, 45–54, and 55 or more
pr
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years). Data on education and marital status was derived
from the baseline questionnaire (2006–2008). The base-
line questionnaire also included a yes/no response on
the ownership of seven household assets: telephone,
car, computer, vacuum cleaner, microwave oven, cell
phone and Internet access. We defined socio-economic
level by the number of owned household assets catego-
rized in tertiles: low,≤ 4; medium, 5–6; and high, 7
household assets.

Data analysis

We conducted two main analyses in this study to assess the
PHQ-9 factor structure: exploratory factor analysis (EFA)
and confirmatory factor analysis (CFA). To cross-validate
findings from the EFA with CFA, we generated two
random sub-samples from the original sample of partici-
pants. One sub-sample was assigned to the EFA group
(n=27,778) and the remaining observations were assigned
to the CFA group (n=27,777). In each sub-sample, we
conducted descriptive analyses of demographic character-
istics, PHQ-9 items and scores. We used chi-squared tests
for comparisons between sub-samples. We considered a
two-tailed p-value of 0.05 as statistically significant for
these tests. We calculated Cronbach’s alpha (α) to measure
internal consistency of items in the full measure and in
each underlying factor. Also we explored item-test and
item-rest correlations as well as changes in α if an item
was removed from the full measurement.

The factor structure of the PHQ-9 was initially exam-
ined using EFA. We used the eigenvalues and their graphic
representation to determine the number of factors
retained (Ford et al., 1986). We dropped factors with ei-
genvalues of less than one and/or all further factors after
the one starting the elbow of the scree plot. One- and
two-factor models were fitted. Items with factor loading
of 0.4 or more and no cross-loadings were assigned to
the corresponding factor. To obtain the final solution, or-
thogonal and oblique rotations of factors were compared.
Alternative EFA models were compared through the root
mean square error of approximation (RMSEA) and the
root mean square residual (RMSR), where lower values in-
dicate better fit and good models are considered to have a
RMSEA and a RMSR of 0.05 or less (Muthén, 1998–2004).

To test the stability of the PHQ-9 we conducted CFA in
the other sub-sample, testing the fit of one- (Model I) and
two-factor (Model II) models from the EFA. Additionally,
we tested the fit of a third model (Model III) as proposed
by Granillo (2012) (i.e. a two-factor model with affective
and somatic factors). Goodness-of-fit was assessed using
the Tucker–Lewis index (TLI) (Bentler and Bonett, 1980;
Int. J. M
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Tucker and Lewis, 1973); the comparative fit index (CFI)
(Bentler, 1990), both of which range from zero to one with
higher values indicating better fit; and RMSEA (Steiger,
1990). Values equal to, or greater than, 0.95 for the CFI
and TLI, and values lower than 0.08 for the RMSEA, were
considered indicators of excellent model goodness-of-fit
(Bentler, 1990; Browne and Cudeck, 1992; Vandenberg
and Lance, 2000). Also a chi-square goodness-of-fit test
was done, where the associated non-significant p-values
indicate good model fit (Muthén, 1998–2004).

Because history of depression may increase the aware-
ness about symptoms that the PHQ-9 assesses, we con-
ducted a sensitivity analysis in which we replicated the
procedures described above among women who reported
not having a clinical diagnosis of depression in the previ-
ous two years.

Factor analyses were estimated using weighted least
squares method for categorical outcomes. All analyses
were conducted using Mplus 7 software (Muthén and
Muthén, Los Angeles, CA).

Results

Sample characteristics

The characteristics of the 55,555 women included in this
analysis are presented in Table 1. On average, women in-
cluded in this analysis were 45–55 years old, married,
had a university degree, and a medium socio-economic
level. Overall, there were no significant differences be-
tween the sub-samples used for the EFA and CFA.

In the total analytic sample, the mean PHQ-9 score was
4.5 (range 0–27) and 7026 (12.6%) women had a score
equivalent to moderate to high severity depression
(PHQ-9≥ 10). The frequencies of each severity category
are included in Table 1. The mean score of items corre-
sponding to somatic symptoms ranged from 0.3 (Moving
or speaking too slow or too fast) to 0.9 (Feeling tired, with lit-
tle energy), and the mean score of items related to an
affective/cognitive dimension ranged from 0.1 (Suicidal
thoughts) to 0.6 (Feeling down, depressed).

Exploratory factor analysis (EFA)

Results from the EFA are presented in Table 2. Eigenvalues
and their graphic expression suggested a one-factor solu-
tion. The eigenvalue on this single factor was 6.0 and the
variance explained by this factor was 67.0%. The unidi-
mensional model had an acceptable fit to the data
(RMSEA=0.07; RMSR=0.04).

The EFA results for a two-factor solution are also pre-
sented in Table 2. This model displayed a slight
ethods Psychiatr. Res. 24(1): 74–82 (2015). DOI: 10.1002/mpr
Copyright © 2014 John Wiley & Sons, Ltd.



Table 1. Characteristics of women in each sample for exploratory factor analysis (EFA) and confirmatory factor analysis
(CFA). The Mexican Teachers’ Cohort, Mexico, 2011

Characteristics

EFA sample (n = 27,778) CFA sample (n = 27,777)

p-ValueaFrequency (%) Frequency (%)

Age category (years) 0.508

25–34 3573 (12.9) 3577 (12.9)
35–44 9418 (33.9) 9487 (34.2)
45–54 13,029 (46.9) 12,887 (46.4)
55+ 1758 (6.3) 1826 (6.6)

Education 0.671

Less than University degree 2497 (10.7) 2442 (10.5)
University degree 16,974 (72.9) 17,046 (73.2)
Postgraduate degree 3801 (16.3) 3785 (16.3)

Marital status 0.509

Single 4845 (17.6) 4899 (17.8)
Cohabitating 2421 (8.8) 2317 (8.4)
Married 16,860 (61.3) 16,901 (61.4)
Divorced or separated 2858 (10.4) 2839 (10.3)
Widowed 544 (2.0) 570 (2.1)

Socio-economic levelb 0.101

Low 8801 (34.3) 8875 (34.5)
Medium 11,624 (45.3) 11,775 (45.8)
High 5230 (20.4) 5045 (19.6)

Depressive symptoms severity (PHQ-9 score range) 0.785

None or minimal (0–4) 16,850 (60.7) 16,908 (60.9)
Mild (5–9) 7436 (26.8) 7335 (26.4)
Moderate (10–14) 2198 (7.9) 2244 (8.1)
Moderately severe (15–19) 858 (3.1) 839 (3.0)
Severe (≥ 20) 436 (1.6) 451 (1.6)

ap-Value for the homogeneity of distributions between exploratory and confirmatory factor analysis samples.
bAs defined by the number of owned household assets (telephone, car, computer, vacuum cleaner, microwave oven, cell
phone, Internet access) categorized in tertiles.
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improvement of fit according to indices values. Standard-
ized factor loadings permitting assignment of an item to a
specific factor exceeded 0.4, and individual factor item
loadings ranged from 0.46 to 0.80, suggesting each item
was strongly related to the underlying factor. The two-
factor solution accounted for 73.8% of the variance. The
first factor was defined by five items that mostly related
to affective symptoms of depression (e.g. Little or no plea-
sure doing things, Feeling depressed) but also included two
items that tap into somatic symptomatology (e.g. Feeling
tired, with little energy and Poor appetite/overeating). The
second factor included four items; two affective symptoms
(Feeling bad, Suicidal thoughts) and two somatic symptoms
of depression (Trouble concentrating, Irregular activity
level). Correlation between factors was high (0.76).
Int. J. Methods Psychiatr. Res. 24(1): 74–82 (2015). DOI: 10.1002/m
Copyright © 2014 John Wiley & Sons, Ltd.
Internal consistency was good for the full scale (α=0.89),
and for each factor separately (F1=0.85; F2=0.77) (Table 2).
The item-test (i.e. correlation between the item and the total
test) and item-rest (i.e. correlation between the item and the
sum of the rest of the item scores) correlations of Suicidal
thoughts were lower than those of the other items, both in
the one- (0.57 versus 0.70–0.81 and 0.45 versus 0.71–0.84,
respectively) and two-factor (0.70 versus 0.77–0.81 and 0.46
versus 0.58–0.64, respectively) solutions. Because the item-
test correlation can be considered as a measure of item func-
tioning associated with internal consistency, we explored if re-
moving the item Suicidal thoughts from the scale would
impact the test’s internal consistency. However, omitting this
item from the scale did not change the α coefficient and was
kept in subsequent analyses.
pr
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Table 2. Factor loadings and model fit statistics for one-factor (F1) and two-factor (F2) solutions. Exploratory factor analysis
of the PHQ-9 among women from the Mexican Teachers’ Cohort (n = 27,778), Mexico, 2011

Exploratory factor analysis
One factor Two factorsa

Depression F1 F2

1. Little or no pleasure doing things 0.82 0.67 0.19
2. Feeling down, depressed 0.89 0.68 0.26
3. Trouble with sleep 0.75 0.60 0.19
4. Feeling tired, little energy 0.83 0.80 0.08
5. Poor appetite/overeating 0.74 0.46 0.33
6. Feeling bad about yourself 0.83 0.17 0.73
7. Trouble concentrating on things 0.80 0.15 0.71
8. Moving or speaking too slow or too fast 0.77 0.19 0.64
9. Suicidal thoughts 0.75 0.10 0.71
Cronbach’s alpha (α) 0.89 0.85 0.77
Correlation between factors — 0.76
χ2 (degrees of freedom) 3275.4 (27) 1451.0 (19)
RMSEA 0.07 0.05
RMSR 0.04 0.02

Note: PHQ-9, Patient Health Questionnaire-9; RMSEA, root mean square error of approximation; RMSR, root mean square
residual.
aItalic typeface indicates factor loading > 0.4.

Table 3. Standardized factor loadings and model fit statistics for one-factor (F1) and two-factor (F2) solutions. Confirmatory
factor analysis of the PHQ-9 among women from the Mexican Teachers’ Cohort (n = 27,777), Mexico, 2011

Confirmatory factor analysis
Model I Model II Model III

Depression F1 F2 Affect Somatic

1. Little or no pleasure doing things 0.71 0.71 0.71
2. Feeling down, depressed 0.90 0.92 0.91
3. Trouble with sleep 0.75 0.76 0.71
4. Feeling tired, little energy 0.84 0.85 0.85
5. Poor appetite/overeating 0.74 0.75 0.74
6. Feeling bad about yourself 0.83 0.71 0.83
7. Trouble concentrating on things 0.80 0.82 0.81
8. Moving or speaking too slow or too fast 0.78 0.79 0.78
9. Suicidal thoughts 0.75 0.76 0.75
Cronbach’s alpha (α) 0.89 0.85 0.77 0.82 0.78
Correlation between factors — 0.98 0.99
χ2 (degrees of freedom) 6449.5 (28) 9400.0 (28) 5859.2 (28)
RMSEA 0.09 0.11 0.09
TLI 0.97 0.95 0.97
CFI 0.98 0.96 0.98

Note: Model I and Model II were based on the one- and two-factor solutions from exploratory factor analysis, respectively.
Model III was based on the two-factor solution by Granillo (2012). PHQ-9, Patient Health Questionnaire-9; RMSEA, root
mean square error of approximation; TLI, Tucker–Lewis Index; CFI, comparative fit index.

Factor Structure PHQ-9 in Mexican Women Familiar et al.
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Confirmatory factor analysis (CFA)

The fit statistics and standardized factor loadings for the
competing CFA models tested in the split sample of
27,777 women are presented in Table 3. The one-factor
model (Model I) displayed good fit to the data, was com-
parable to the results obtained with EFA (RMSEA=0.09;
TLI = 0.97; CFI = 0.98), and obtained the highest value of
internal consistency (α=0.89). Compared to Model I,
the two-factor empirical model from the EFA (Model II)
showed a modest decline in all fit indices; and factor load-
ings were above 0.70. Correlation between the two factors
was 0.98.

In Model III the items were forced to load on two fac-
tors as proposed by Granillo (2012), each characterizing
affective and somatic dimensions of depression. Fit indices
indicated a good fit to the data and were almost the same
as those of Model I. The standardized factor loadings of
Model III ranged from 0.71–0.91 with Little or no pleasure
doing things and Trouble with sleep as the items with the
lowest loadings (Table 3). The correlation between these
affective somatic factors was very high (0.99) and internal
consistency values were 0.82 and 0.78, respectively.

When we excluded women who reported clinical de-
pression (n=1237; 2.2%), results remained essentially
the same.
Discussion

This study represents the first to assess the structure of the
Spanish version of the PHQ-9 among a large sample of
Mexican women. Our results suggest that the Mexican-
Spanish version of the PHQ-9 is unidimensional and has
good internal consistency.

Results from our factor analytical study suggest that
the Mexican-Spanish version of the PHQ-9 measures a
single construct corresponding to depression. In con-
trast with previous studies (Granillo, 2012; Krause
et al., 2010) the two-factor solution from EFA in our
sample produced two factors that represented a mixture
of somatic and affective symptoms, precluding a con-
ceptually reasonable interpretation of factors as a sepa-
rate constructs. When using factor analyses, the nature
of the items loading into a factor is an important issue
to interpret how a factor is determined. Specifically, in-
terpretation of factor analysis results calls for an a
priori sense, based on past evidence and theory, of the
number of plausible factors and which items are related
to which factors. Further support for a single factor so-
lution was provided by the high correlation between
the two-factors identified in all two-factor solutions
Int. J. Methods Psychiatr. Res. 24(1): 74–82 (2015). DOI: 10.1002/m
Copyright © 2014 John Wiley & Sons, Ltd.
tested (0.76–0.99), suggesting that factors are not well
differentiated.

Reliability coefficients obtained in our study (0.77–0.89)
are within the range considered acceptable and are similar to
those reported by others for the Spanish version of the
PHQ-9 in mostly or exclusively female-based samples
(Baader et al., 2012; Huang et al., 2006; Merz et al., 2011).
High reliability coefficients also favor a unidimensional con-
ceptualization of the PHQ-9.

We found only one report from a Latin American
country examining the factor structure of the Spanish
version of the PHQ-9 (Baader et al., 2012). This study
also found a one-factor structure of the PHQ-9 by
EFA in a predominantly female (79%) sample of pa-
tients from primary care in Chile (n=1327). Three addi-
tional studies carried out in Latino populations living in
the United States further support a one-factor structure
of the PHQ-9. In a predominantly female (98%) and
Spanish-speaking (74%) sample recruited from a pri-
mary care setting (n=974), Huang et al. (2006) showed
a unidimensional structure of the PHQ-9 by EFA. Merz
et al. (2011) compared the structure of English and
Spanish versions of the PHQ-9 among two sub-samples
of Hispanic American women from a community-based
study and found that both English and Spanish versions
of the PHQ-9 had an underlying unidimensional struc-
ture. In the sub-sample that completed the PHQ-9 in
Spanish (n=234), 88% of the women were born in
Mexico. Finally, Donlan and Lee (2010) also found sup-
port for a single factor for the Spanish version of the
PHQ-9 by CFA among predominantly male (70%) in-
digenous Mexican migrant farmworkers in the United
States (n=123), suggesting that the core features of de-
pression are common and culturally appropriate among
Mexicans.

The CFA conducted in a split-sample allowed us to
evaluate the fit of one- and two-factor models. Granillo’s
(2012) two-factor model, based on a sample of Latin fe-
male college students (n=1455) did not provide a signifi-
cant improvement in model fit to our data when
compared to a one-factor model. A possible explanation
is that in the sample used by Granillo (2012) women re-
ported somatic symptoms more frequently than in our
sample (mean of somatic scores of 1.0 and 0.6, respec-
tively). The same could apply to Krause et al.’s (2010)
findings, where a two-factor solution for the PHQ-9 is
presented among patients with spinal-cord injury
reporting a high mean of the somatic items. Interestingly,
Merz et al. (2011) reported a mean score of somatic symp-
toms on the PHQ-9 that was the same as ours and ob-
tained a one-factor solution.
pr
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A drawback of the studies discussed earlier is their
reliance on moderate-sized samples of adults in clinical
settings and minority groups living in the United Sates,
limiting the generalizability of results. We sought to ad-
dress these limitations and contribute evidence
supporting a one-factor structure of the measure specif-
ically among women, further advocating the use of the
Spanish version of the PHQ-9 as a research and clinical
tool to measure depression among Mexicans.

As in our study, previous reports have noted low fac-
tor loadings for the suicidality item (Huang et al., 2006;
Granillo, 2012; Merz et al., 2011; Baader et al., 2012).
One explanation could be that suicidality does not
discriminate well between depressed and non-depressed
persons. The lower item-test and item-rest correlations
of suicidality found in the current study also support
this claim. Suicidality is rarely endorsed but should be
retained given its clinical importance. Regardless of the
global score, any affirmative response to this item should
prompt immediate clinical attention.

Depression represents the leading cause of disease-
related disability among women worldwide (Murray
et al., 1996). Studies have consistently showed a higher
prevalence of depression among women than in men.
According to a population-based study in the United
States, the lifetime prevalence of major depression in
women (21%) is almost twice that of men (12.7%)
(Kessler et al., 2005). Population-based studies from
Mexico portray a similar epidemiological picture for
major depression. The Mexican National Comorbidity
Survey, carried out in a representative adult population
across the country, showed a lifetime prevalence of
major depression of 7.2% and 4.8% in the last
12 months. In this same survey, depression was more
frequent among women (10.4%) than men (5.4%)
(Medina-Mora et al., 2007).

The mean PHQ-9 score in this study was 4.5, which
is similar to reports from a community sample of La-
tina female (mean [M] = 4.6) (Merz et al., 2011) and
another predominantly Latino sample (M= 4.7) (Huang
et al., 2006). However, it is worthy to mention that
over 7000 women from the MTC had PHQ-9 scores
≥ 10 suggesting mild to moderate symptoms of depres-
sion. Using this cutoff score to define depression, the
estimated depression prevalence of 12.6% is higher
than reports for the Mexican population (1.3% preva-
lence in the previous month) (Medina-Mora et al.,
2007), and of women in other Latin American coun-
tries such as Argentina (6.0%), Chile (8%), and Brazil
(10.2%) (Kohn et al., 2005). Although caution should
be exercised when interpreting depression prevalence
Int. J. M
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established with a screening tool such as the PHQ-9,
our findings suggest that depression symptoms among
educated women in Mexico might be extensive and
merit further investigation.

The Mexican Comorbidity Study reported low ser-
vice utilization (11.7%) of formal and informal services
despite depression ranking first in terms of disability
for women in Mexico (Medina-Mora et al., 2007).
Importantly, there was a trend of lower treatment seek-
ing in women when compared to men (Rafful et al.,
2012), making it imperative to increase and strengthen
screening, outreach, and primary care services for
women. This treatment gap stresses the importance to
incorporate valid and reliable measures into primary
care such as the PHQ-9 that proactively identify indi-
viduals with depression and serve as gate openers to
appropriate care.

Findings from this study can bear important research
implications. To reduce the burden of disease associated
with major depression, the World Health Organization
suggests generating epidemiological data with a gender
perspective. This emphasizes the need to validate screen-
ing instruments that can effectively capture depressive
symptomatology among women (World Health Organi-
zation, 2000). In less than a decade, the PHQ-9 has
had considerable uptake both clinically and by re-
searchers as standard measure of depression. If re-
searchers are to follow the current trend and continue
to use the Spanish version of the PHQ-9 as the preferred
measure of depression symptoms, then it is important
that the reliability and construct validity of the scale
are well established. The present study, which included
the analysis of more than 55,000 women, not only gives
evidence that the Spanish version of the PHQ-9 is a re-
liable and valid self-report measure for depression, but
also sheds light into the depression construct in this
population. Future studies should empirically derive the
most valid cutoffs to demarcate severity gradations and
produce a framework of normative data for Mexicans
in which to interpret and compare depression symptoms
with other populations.

Limitations

Results presented here need to be viewed in light of
some limitations. Women included in this analysis were
those who responded to the follow-up questionnaire
and completed the PHQ-9 section, and on average are
younger, more educated and from a higher socio-
economic level than the national average. These facts
are likely to have an impact on the generalizability of
ethods Psychiatr. Res. 24(1): 74–82 (2015). DOI: 10.1002/mpr
Copyright © 2014 John Wiley & Sons, Ltd.
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our results. However, the contrasting states included in
the sample may reflect important population differ-
ences across the country. Further, women in our study
had a mean age (44 years) that falls within the group
identified as having the highest risk for lifetime major
depressive episode (45–54 years) in Mexican women
(Rafful et al., 2012). While we approached the
construct validity of the Mexican-Spanish version of
the PHQ-9 using CFA in a split-sample and tested
several models, convergent validity of the PHQ-9 with
an independent criterion standard such as the World
Health Organization Composite International Diagnos-
tic Interview (CIDI) (Kessler et al., 2004) or the
Structured Clinical Interview for DSM Disorders
(SCID) (First et al., 1996) would be of value in future
research. Finally, findings from this study should be
replicated in men to extend the generalizability of our
results.
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Conclusions

Despite these limitations, our results support the use of the
Spanish version of the PHQ-9 as a reliable instrument main-
taining important psychometric properties useful to assess
and monitor depression among women in Mexico. The
unidimensional structure derived from our analyses supports
the use of the Spanish version of the PHQ-9 with a global
score to inform about depression severity and suggest
caseness. The strengths of this report lie on its methodology
(EFA, CFA), large sample size, and characteristics of the sam-
ple. Factor analytic studies illuminate the possible clinical and
future research applications that can be derived from psycho-
metric evaluations of self-report measures used in large epide-
miological studies. This study supports future work in
addressing depression in women from a public health stand
point, identifying needs and informing future development
of evidence-based services for Mexican women.
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