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Abstract

Background: The lack of knowledge regarding psychometric characteristics of brief scales for assessing the severity of symptoms of
depression for the Portuguese population limits the ability of health professionals to signal clinically relevant situations, as well as the
implementation of alternative forms of mental health care. The Patient Health Questionnaire (PHQ-9) is a scale whose usefulness in
various professional contexts has been amply demonstrated by research. However, some of its psychometric qualities remain unknown
for the Portuguese version.

Goals: The main objective of this study was to analyse the validity of the factorial structure and the psychometric characteristics of the
PHQ-9 in two different clinical Portuguese contexts, namely in primary health care units and in a university clinic, also reflecting the
similarities and differences found regarding the factorial structures.

Methods: The first study was carried out with 153 patients (83.66% females), with a mean age of 46.10 years (SD = 16.79), from eight
health units of primary health care (non-probabilistic sampling). All participants underwent an initial screening for the detection of
symptoms of depression and suicidal ideation, within the context of a regular family medicine appointment or nursing visit. Participants
who scored positively for one of these symptoms were invited to participate in the study. The PHQ-9 and the Work and Social Adjust-
ment Scale (WSAS) were used and exploratory and semi-confirmatory factor analyses of the PHQ-9 were performed. In the second
study, 106 adults (70.78% females) participated in a psychological counselling session at a university clinic, with a mean age of 32.47
years (SD = 11.01), also constituting a non-probabilistic sample. As instruments, the PHQ-9, the Beck-Il Depression Inventory and the
State-Trait Anxiety Inventory were used, which participants completed before the beginning of the psychological treatment. As in the
first study, exploratory and semi-confirmatory factor analyses of the PHQ-9 were conducted.

Results: The results of the two studies revealed a factorial structure consisting of three factors. In the first study, the three factors
were: (1) depressed mood and anhedonia; (2) self-devaluation and suicidal ideation; and (3) fatigue, psychomotor agitation/retarda-
tion, and changes in appetite, sleep problems or difficulty in concentration. In the second study, the three factors that were found
were: (1) sleep problems and fatigue; (2) changes in appetite and difficulty in concentration, psychomotor agitation/retardation, and
suicidal ideation; and (3) depressed mood, anhedonia, and self-devaluation. The factorial structure found in both studies revealed a
good fit. The PHQ-9 also presented good internal consistency, convergent validity and criterion validity in both studies. The cut-off
point of 9 emerged as an indicator of major depression.

Discussion: The results of this study enhance the use of this scale in different contexts of health care provision in Portugal, since it was
possible to determine the cut-off point for the detection of cases with major depression, as well as the criteria for delimiting severity
degrees of depression-related symptomatology.
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Introduction

Considering its high and increasing worldwide preva-
lence, depression is currently one of the most serious
mental health problems in the world (World Health
Organization [WHO], 2017). Between 2005 and 2015,
the prevalence of depression increased by 18.4%, af-
fecting 322 million people worldwide (WHO, 2017). In
Portugal, major depression has a lifetime prevalence
of 16.7%, corresponding to the third highest rate in
Europe (Almeida et al., 2013). The literature has con-
sistently demonstrated the association of this
problem with other psychological and medical prob-
lems, as well as the loss of quality of life, labour and
economic productivity, and the increased risk of sui-
cide (Richards, 2011). The direct and indirect
repercussions of depression have prompted different
government institutions (e.g., the National Institute
for Health and Clinical Excellence [NICE] to adopt pre-
vention programs as well as treatment models (e.g.,
stepped-care model) with the aim of reducing its im-
pact in the short and long term (NICE, 2009). Although
a large number of people seek help in the primary
health care contexts, the difficulties of a rigorous and
timely evaluation by professionals constitute an im-
portant obstacle to the treatment of this mental
disorder (Martin, Rief, Klaiberg, & Braehler, 2006). In
this sense, the mobilization of strategies to speed up
the process of evaluation and treatment of clinical
cases in these contexts is very important (NICE, 2009).

Numerous formal assessment tools have been devel-
oped to aid in the diagnosis of depression (Pettersson,
Bostrom, Gustavsson, & Ekselius, 2015). Self-adminis-
tered questionnaires have been considered useful
tools in clinical screening and decision making (Martin
et al., 2006). One of these instruments is the Patient
Health Questionnaire (PHQ-9) developed by Kroenke,
Spitzer and Williams (2001) to evaluate the severity of
depression-related symptomatology according to the
criteria of the Diagnostic and Statistical Manual of
Mental Disorders (DSM) IV-TR (American Psychiatric
Association, 2006).

The PHQ-9 has been widely used in both clinical prac-
tice and research (Manea, Gilbody, & McMillan, 2012).
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In the original study (Kroenke et al., 2001), this instru-
ment revealed good internal consistency (o = .86 to
.89), test-retest validity (r =.84), and convergent valid-
ity with the MOS Short-form General Health
Questionnaire (Stewart, Hays, & Ware, 1988). The
same study (Kroenke et al, 2001) found evidence to
support the following criteria for evaluating the sever-
ity of depression-related symptomatology: 1 to 4,
"minimal"; 5to 9, "slight"; 10 to 14, "moderated"; 15-
19, "moderately severe"; 20 to 27, "severe." A score of
10 presented high sensitivity and specificity in that
study and was indicated as the cut-off point for major
depression. After that initial study, the PHQ-9 has
been the target of several validations in different pop-
ulations (e.g., university students: Adewuya, Ola, &
Afolabi, 2006; epilepsy: Fiest et al., 2014); health care
contexts (e.g., primary care context: Chen et al., 2010)
and countries (e.g. Australia: Arroll et al., 2010; Mex-
ico: Arrieta et al., 2017). The results obtained in the
different studies show that this questionnaire has
good psychometric qualities, which makes it a valid
measure to evaluate symptoms of depression
(Kroenke et al., 2001). In fact, good internal con-
sistency as well as good sensitivity to the treatment
and to the changes in the severity of the symptoms of
depression have been reported (e.g., Lowe, Schenkel,
Carney-Doebbeling, & Goébel, 2006). The meta-analy-
sis conducted by Manea et al. (2012) revealed that the
studies have identified cut-off points for the identifi-
cation of major depression between 7 and 15. Cut-off
point 11 seems to present better sensitivity and spec-
ificity, although there are no significant differences in
the diagnostic properties for the cut-off points located
between 8 and 11 (Manea et al., 2012). In Portugal, a
study with university students (Monteiro, Torres, Pe-
reira, Albuquerque, & Morgadinho, 2013) observed a
good internal consistency (o = .86) and a good conver-
gent validity with the Beck Depression Inventory (BDI,
Beck, Steer, & Brown, 1996) and with the Hospital
Anxiety and Depression Scale (HADS; Zigmond &
Snaith, 1983). In another study conducted with 63
women suffering from breast cancer (Torres, Mon-
teiro, Pereira, & Albuquerque, 2016), the PHQ-9 also
showed good internal consistency (o = .86), test-retest
validity (ICC = .87), and a convergent validity with
HADS (Pais-Ribeiro et al., 2007; Zigmond & Snaith,
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1983) and EORTC QLQ-C30 (Aaronson et al., 1993;
Pais-Ribeiro, Pinto, & Santos, 2008).

Previous research has found inconsistent results re-
garding the factorial structure of the PHQ-9. Some
studies have observed single-factor structures (Cam-
eron, Crawford, Lawton, & Reid, 2008), while others
have obtained two-factor structures with diverse dis-
tributions of items by factors (Chilcot et al., 2013).
Elhai et al. (2012) carried out a study that confirmed a
1-factorial structure and three structures constituted
by 2 different factors. In that study, the 2-factors
structures were more adjusted than the one-factor
structure, and the one that separated somatic factors
(sleep, fatigue, appetite and concentration problems,
agitation/retardation) from non-somatic factors (an-
hedonia, depressed mood, self-devaluation, suicide
ideation) proved to be the most appropriate solution.
However, an important limitation in some of these
previous exploratory studies has been the use of less
appropriate methodologies based, for example, on
principal components analysis (Cameron et al., 2008).
In addition, studies based on confirmatory factor anal-
ysis have sought to identify the most accurate
exploratory factorial solution and confirm its replica-
bility (Elhai et al., 2012). Those studies did not,
however, allow the evaluation of alternative factorial
structures to those identified by the exploratory stud-
ies having the aforementioned limitations. Therefore,
there is the need to explore better the factorial struc-
ture of the PHQ-9. Previous investigation has
suggested different cut-off points to define the pres-
ence of depression (Manea et al., 2012).

In addition to these inconsistencies found in interna-
tional studies, there is the fact that the factorial
structure and the criteria for delimiting degrees of se-
verity of depression-related symptomatology remain
unknown for the Portuguese version of the PHQ-9.
This article reports two studies that explored the va-
lidity of the factorial structure as well as the
psychometric characteristics of the PHQ-9 in two dif-
ferent Portuguese clinical contexts: primary health
care units (Study 1) and a university clinic (Study 2). It
aimed to examine whether the factorial structure and
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psychometric qualities of this questionnaire differ ac-
cording to the clinical context analysed, as pointed out
by some studies (e.g., Manea et al., 2012).

Study 1: Psychometric qualities of
the PHQ-9 in primary health care
units

Methods

Participants

A sample of 153 adults (Mgge=46.10, DPz=16.79,
Mingge=18, Maxag.=75) participated in this study, of
which 128 (83,66%) were female. This sample was col-
lected as part of the “STOP Depression: Stepped care
treatments and digital solutions for depression and su-
icide prevention in primary care”, financed by the
European Economic Area Grants (PT06) asked review"
pilot study on the efficacy of a stepped-care model
(Van Straten, Hill, Richards, & Cuijpers, 2014) for the
treatment of depression in primary health care. This is
a convenience sample, since the participants of eight
health units from the Agrupamento de Centros de
Saude do Porto Ocidental (ACeS Porto Ocidental) and
18 health professionals collaborated in this study. Par-
ticipants had to meet the following inclusion criteria:
(a) age between 18 and 75 years old; (b) a positive re-
sponse to at least one of the three questions of the
initial screening; (c) diagnosed with depression. In
terms of education, 65 (43.05%) of the 153 partici-
pants completed primary education, 35 (35.76%) had
secondary education and 32 (21.19%) had university
education. Regarding occupation, 53 participants
(34.67%) were employed, 39 (26%) were unemployed,
37 (24.67%) were retired, 13 (6.67%) were students
and 9 (6%) were self-employed.

Measurements

Patient Health Questionnaire (PHQ-9)

The PHQ-9 (Kroenke et al., 2001) consists of 9 items
that assess the severity of depression-related sympto-

matology on a 4-points Likert type scale (from 0 "Not
at all" to 3 "Nearly every day"). The Portuguese ver-
sion of the PHQ-9 was made available by Pfizer
(www.phgscreeners.com).



Work and Social Adjustment Scale (WSAS)
The WSAS (Mundt, Marks, Shear, & Greist, 2002) con-
sists of 5 items that assess the degree of deterioration

of social and occupational adjustment on a 9-points
Likert type scale (from O “Not at all”, to 8 “Very se-
verely”). In the original study, WSAS revealed good
internal consistency under various conditions of use
(oo = .79 to .94), as well as a good test-retest correla-
tion (r = .73). In our study, the WSAS revealed
adequate internal consistency (o = .87, 99%CI BCa
[.81, .91], Qcstegoricar = -89, 99%CI BCa [.83, .94]).

Procedures

The study was conducted in 8 health care units of the
ACeS Porto Ocidental with the collaboration of 18
health professionals (physicians and nurses). These
health professionals were instructed to implement in
their regular appointments a short screening proce-
dure for all their patients between the ages of 18 and
75. This screening procedure aimed to evaluate the
presence of depressed mood, anhedonia and suicidal
ideation using three questions: (1) "During the last
month did you feel, for the most part of the time, par-
ticularly down, depressed or without hope?";
(2) "During the last month did you feel less pleasure or
interest in doing things that previously gave you pleas-
ure and/or had an interest in doing?"; (3) "In the last
few weeks, did you think that life was not worth it, that
it would be better to fall asleep and not wake up or
that it would be better if you were not alive?" This
screening procedure was implemented with 771 pa-
tients. The PHQ-9, WSAS and/or a semi-structured
interview, to respectively assess the severity of de-
pression, the deterioration of personal, social or
occupational adjustment and the risk of suicide were
applied to patients who scored positively on screening
(n = 153). Data regarding these 153 participants was
used for this first study. Based on the severity of the
symptoms and on the deterioration of the personal,
social or occupational adjustment, as well as on the
risk of suicide, these participants were then referred
for low or high intensity treatments or referenced for
specialized mental services (NICE, 2009).

The study received a positive opinion from the Ethics
Committee and obtained authorization from the
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Comissdo Nacional de Protecao de Dados. All partici-
pants gave informed consent prior to admission to the
study.

Data analysis

Data analysis follows an exploratory and semi-con-
firmatory orientation through robust methods to
accommodate possible limitations resulting from sam-
ple size. The univariate and multivariate normality
analyses were performed, respectively, through the
symmetry and kurtosis evaluation with the psych
package and the MVN package for R (R Core Team,
2017). In this study, there were slight deviations of
univariate normality and deviations of multivariate
normality. The exploratory analysis procedures were
implemented in the polychoric correlation matrix be-
tween the scores obtained for each of the items (e.g.,
Garrido, Abad, & Ponsoda, 2013).

Traditional methods tend to underestimate the num-
ber of factors in situations where the number of items
is low and the factors reveal high correlations (Keith,
Caemmerer, & Reynolds, 2016). The exploratory graph
analysis (EGA; Golino & Demetriou, 2017; Golino &
Epskamp, 2017) was recently developed to overcome
these limitations. Within EGA, a graph refers to a net-
work consisting of vertices (scale items), and the links
between the vertices represent their associations. A
gaussian graphic model was used to estimate the
strength of each association. The extended bayesian
information criterion (Foygel & Drton, 2010) was used
to select the most parsimonious network while con-
trolling for type | errors. Finally, the Fruchterman-
Reingold algorithm (1991) was used to graphically rep-
resent the network of associations between items.
Once the network of the associations between the
items was estimated, it was then explored in order to
identify subgroups of items that are most closely
linked. These subgroups, called communities (Fortu-
nato, 2010), correspond to factors in traditional
exploratory factor analysis and were identified
through the walktrap algorithm (Pons & Latapy, 2005).
Vertices with similar structural characteristics were
aggregated into subgroups that constitute the com-
munities present in the network.
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The EGA (Golino & Epskamp, 2017) and bootnet
(Epskamp, Borsboom, & Fried, 2018) packages for R
were respectively used for the exploratory analysis of
the PHQ-9 network and to assess their validity and sta-
bility in this analysis. Once the communities were
identified, a semi-confirmatory factorial analysis was
performed. A rotation matrix was partially specified
based on the information from the exploratory graph
analysis. This matrix specified the number of commu-
nities (factors) in the EGA, as well as the items
belonging to each of the communities. Subsequently,
a matrix of polychoric correlations was estimated. The
suitability of this matrix for the factorial analysis was
evaluated through the determinant and sphericity
tests of Bartlett and Kaiser-Meyer-Olkin (KMO). A ro-
bust form of the weighted least squares method
(Yang-Wallentin, Jéreskog, & Luo, 2010) was applied
on the asymptotic variance/covariance matrix, in or-
der to extract the factors related to the PHQ-9. A
procrustean rotation was then implemented in order
to approximate the extracted factors to the rotation
matrix initially specified. An oblique version of the pro-
crustean rotation was implemented in order to allow
the interaction between the factors. The adjustment
of the post-rotation factor solution to the semi-speci-
fied solution was evaluated by the Tucker (1951)
congruence coefficient between the two solutions.

The global adjustment of the factorial structure was
evaluated through indexes selected on bases on the
results of previous studies that considered ordinal
data (Hutchinson & Olmos, 1998) and samples of sim-
ilar size to that used in this study (Sivo, Fan, Witta, &
Willse, 2006). Consistent with the previous proposals,
indexes of different classes were also considered (Jac-
card & Wan, 1996). These procedures for the semi-
confirmatory factorial analysis were performed with
the FACTOR software (Lorenzo-Seva & Ferrando,
2013). The categorical omega and Cronbach's alpha
were calculated using the MBESS package for software
R. The convergent validity between the PHQ-9 and the
WSAS was explored using the Pearson correlation co-
efficient calculated between the total scores of the
two instruments. This coefficient and the respective
confidence intervals were calculated with the psycho-
metric package for software R. To explore the criterion
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validity of the PHQ-9, the scores reported by the par-
ticipants in the pre-treatment evaluation were
stratified according to points defined by the previous
investigation (Kroenke et al., 2001). Through the JASP
software, a univariate analysis of variance was then
used to compare the different strata relative to the to-
tal scores in the WSAS.

Results

Exploratory analysis of the PHQ-9 graph

This questionnaire can have a minimum score of 0 and
a maximum score of 27. Scores ranged from 0 to 25
(M =11.12, 99%CI BCa [10.29, 12.00], SD = 5.20, Vari-
ance = 27.04) (Table 1). No substantial floor or ceiling
effects were observed on the different items. As
shown in Figure 1.a, three communities were identi-
fied (Mdn = 3.0, SD = 0.92, 95%CI BCa [2.97, 3.03]).
Community 1 includes: depressed mood and anhe-
donia. Community 2 includes: sleep problems, fatigue,
changes in appetite, difficulty in concentration and re-
tardation. Finally, community 3 includes: self-
devaluation and suicidal ideation.

Semi-confirmatory factorial analysis of the PHQ-9

The correlation matrix was adequate for factor analy-
sis, with the following results: low to moderate
correlation coefficients (M = 0.31, SD = 0.13,
Variance = 0.02, Min = 0.05, Max = 0.63); appropriate
determinant (0.15); significant Bartlett sphericity test
()(2(36) = 283.70, p < .001); and appropriate KMO test
(.76, 99%CI BCa [.67, .84]). Table 2 presents the semi-
confirmatory factorial solution. Overall, PHQ-9 items
revealed a low-to-average but adequate commonality
(MacCallum, Widaman, Zhang, & Hong, 1999)
(M = 056, SD = 0.15, Variance = 0.02,
Min = 0.25, Max = 1.00), except for item 3. All items
showed adequate factor loadings, greater than .35
(Costello & Osborne, 2005). After oblique procrustean
rotation, the factors explained 13.45%, 15.28% and
13.62% of the variance, respectively. The congruence
index of items and factors is presented in Table 3. Iltem
4 showed a congruence slightly below the reference
value (Lorenzo-Seva & ten Berge, 2006). The remain-
ing items, the factors and the overall solution



presented optimal congruence with the pre-specified
rotation matrix. Adjustment indices for the factorial
solution also showed good adjustment (Table 4). The
PHQ-9 as well as Factor 1 revealed adequate internal
consistency (o = .77, 99%Cl BCa [.64, .85],
Qcategorical = - 75, 99%CI BCa [.61, .84]). Factor 2 (o = .62,

99%Cl BCa [.46, .73], Qcategorical = -63, 99%Cl BCa
[.45, .74]) and Factor 3 (o = .61, 99%CI BCa [.38, .77],
Qcategorical = -69, 99%CI BCa [.42, .85]) showed lower in-
ternal consistencies.

Table 1. Descriptive characteristics of the PHQ-9 items

Study Item M (99%CI BCa) SD % Min % Max

1 Anhedonia 1.490 (1.294, 1.693) 0981  15.686 19.608

2  Depressed mood 1.601 (1.418, 1.784) 0.906 8.497 20.261

3 Sleep Problems 1.667 (1.425, 1.908) 1.170 2,569 35.294

‘ 4 Fatigue 1.882 (1.667, 2.085) 1.019 9.804 36.601
:;':::Zare 5  Appetite changes 1.301 (1.065, 1.530) 1.107  30.719 19.608
6 Self-devaluation 0.941 (0.725, 1.157) 1102  49.020 14.379

7  Difficulty in concentration 1.118 (0.915, 1.350) 1.038  35.948 12.418

8  Psychomotor retardation or agitation 0.850 (0.647, 1.072) 0.958 47.059 7.190

9  Suicide ideation 0.275 (0.150, 0.425) 0.681  81.699 3.922

1 Anhedonia 1.722 (1.463, 1.981) 1.084  14.815 33.333

2 Depressed mood 1.731(1.472,1.972) 1.073 14.815 32.407

3 Sleep Problems 1.704 (1.445, 1.954) 1.035 12.037 30.556

4 Fatigue 1.694 (1.463, 1.935) 0.990  12.037 25.926

University :

clinic 5  Appetite changes 1.287 (1.028, 1.556) 1.103  30.556 19.444
6 Self-devaluation 1.463 (1.184, 1.741) 1.106 24.074 24.074

7  Difficulty in concentration 1.315 (1.065, 1.556) 1.038  25.926 16.667

8  Psychomotor retardation or agitation 1.000 (0.750, 1.250) 1.050 42.593 12.037

9  Suicide ideation 0.611 (0.407, 0.833) 0.874  58.333 6.481

Note. M = mean. 99%CI BCa = bias corrected and accelerated confidence intervals for 99% of confidence. SD = standard deviation. % Min = percentage
of responses in the minimum value of the Likert scale. % Max = percentage of responses in the maximum value of the Liker scale.

Table 2. Factorial Solutions for the PHQ-9

Factor Loadings

Communalities

Study Item (99%Cl BCa)
Factor 1 Factor 2 Factor 3

1 0.803 (0.637, 2.810) -0.068 (-2.945, 0.138) 0.128 (-0.149, 0.565) 696

2 0.705 (0.544, 1.928) 0.004 (-2.380, 0.113) 0.124 (-0.153, 0.362) 679

3 0.097 (-0.345, 0.546) 0.350 (-0.264, 0.693) 0.100 (-0.148, 0.445) 246

‘ 4 0.295 (-1.595, 0.797) 0.542 (0.054, 1.569) -0.252 (-0.698, -0.062) 624
::;'tirzare 5 0.006 (-0.645, 0.638) 0.357 (-0.149, 2.939) -0.049 (-0.297, 0.372) 503
6 0.014 (-0.249, 0.279) 0.019 (-0.535, 0.323) 0.752 (0.546, 1.366) 762

7 -0.085 (-2.653, 0.167) 0.727 (0.436, 7.245) 0.037 (-0.209, 0.331) 559

8 -0.144 (-1.008, 0.386) 0.683 (0.372, 2.498) 0.135 (-0.166, 0.339) 666

9 0.112 (-0.134, 0.364) -0.020 (-0.929, 0.225) 0.773 (0.471, 1.172) 617

1 -0.013 (-0.656, 0.318) 0.955 (0.706, 3.373) -0.099 (-2.552, 0.429) 916

2 0.058 (-0.209, 0.316) 0.906 (0.704, 3.169) -0.039 (-3.014, 0.293) 1.000

3 -0.021 (-0.358, 0.628) 0.118 (-0.252, 0.621) 0.583 (-0.409, 9.652) 510

_ 4 0.097 (-0.296, 0.551) 0.317 (-0.235, 0.812) 0.434 (-0.452, 6.558) 678
<l:JIinnI;IcerSity 5 0.720 (0.296, 1.161) -0.276 (-2.370, 0.101) 0.333 (-0.154, 1.449) 617
6 -0.109 (-0.948, 0.162) 0.738 (-0.170, 1.474) 0.254 (-0.431, 1.751) 700

7 0.603 (0.356, 1.821) 0.294 (-0.068, 0.689) -0.159 (-1.684, 0.158) 667

8 0.853 (0.423, 2.325) -0.079 (-1.580, 0.281) -0.083 (-2.526, 0.297) 665

9 0.674 (0.292, 2.337) 0.086 (-0.345, 0.421) -0.064 (-2.762, 0.295) 533
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Table 3. Congruence of the factorial solution with the semi-specified rotation matrix for the PHQ-9

Study Item / Factor ;:;r:?;;:f;
1 Anhedonia .984 (.804, 1.000)
2 Depressed mood .985 (.899, 1.000)
3 Sleep Problems .929 (.209, 1.000)
4  Fatigue .813 (-.551, .996)
5 Appetite changes .991 (.897, 1.000)
6 Self-devaluation .999 (.997, 1.000)
Primary health care 7 Difficulty in concentration .992 (.878, 1.000)
8 Psychomotor retardation or agitation .961 (.679, 1.000)
9 Suicide ideation .989 (.878, 1.000)
Pactor1 943 (806,.995)
Factor 2 .957 (.763, .997)
Factor 3 .949 (.891, .995)
Total 935(848,.979)

Anhedonia
Depressed mood
Sleep Problems

Fatigue

Self-devaluation

University clinic

Psychomotor retardation or agitation

1
2
3
q
5 Appetite changes
6
7
8
9

Suicide ideation

Factor 1
Factor 2

Factor 3

Difficulty in concentration

.995 (.961, 1.000)
.997 (.974, 1.000)
.979 (.380, 1.000)
.795 (-.066, .998)
.857 (.450, .996)
.937 (-.061, .998)
874 (.535, .999)
.991 (.956, 1.000)
.988 (.883, 1.000)

.986 (.976, .987)
.936 (.870, .984)
.830 (.606, .997)

.927 (.885, .973)

Table 4. Adjustment of the factorial solution and internal consistency of the PHQ-9

Primary health care

University clinic

RMSCS Y’z =11.658, p = .481 Y uy = 11.512, p = .493
RMSEA .000 (.000, .066) .000 (.000, .095)

. GFI .986 (.975, 1.000) 1.000 (1.000, 1.000)

Index of Adjustment

AGFI .959 (.925, 1.000) 1.000 (1.000, 1.000)
NNFI 1.000 (.964, 1.000) 1.000 (.981, 1.000)
CFI 1.000 (.988, 1.000) 1.000 (.994, 1.000)
Cronbach’s Alfa .747 (.654, .815) .869 (.805, .912)

Internal Consistency
Omega Categorical

.788 (.661, .857)

.837(.760, .876)

Note. 99%Cl BCa = bias corrected and accelerated confidence intervals for 99% of confidence. RMSCS = robust mean-scaled chi-square. RMSEA = root
mean square error of approximation. GFl = goodness-of-fit index. AGF| = adjusted goodness-of-fit index. NNFI = non-normed fit index. CFl = compara-

tive fit index.

Relationship between the PHQ-9 total score and so-
ciodemographic variables

No significant effect of any of the sociodemographic
variables was observed on the total scores of the ques-
tionnaire, namely gender (t(37,14) = -0.51, Mg¢= -0.53,
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99%Cl BCa [-3.37, 2.31], p = .62) and occupation
(Fia, 145y = 1.31, p = .27, 77,,2 = .04). There was also no
association with age (r = -.09, 99%CI BCa [-.29, .12],
p =.27) nor with schooling (p =-.02, p = .81).



Convergent validity and criterion validity

The PHQ-9 and the WSAS revealed a moderate-strong
association (r = .67, 99%CI BCa [.54, .77], p < .001).
There was a significant effect of the severity of depres-
sion-related symptomatology on the impairment of
social and professional adjustment (F,145 = 27.97,
p<.001, an: .43). Bonferroni's post-hoc test revealed
significant differences between participants with sub-
clinical symptomatology and: (a) moderate
symptomatology (Mg = -11.86, 99%CI BCa
[-17.25, -5.24], p < .001), (b) moderately severe symp-
tomatology (M= -20.38, 99%Cl BCa [-25.19, -13.40],
p < .001), and (c) severe symptomatology
(Mgr=-26.17, 99%CI BCa [-32.29, -18.48], p < .001).
There were also significant differences between the
participants with mild symptoms and: (a) moderate

symptomatology (Mgs = -5.70, 99%Cl BCa
[-10.25, -1.03], p < .001), (b) with moderately severe
symptomatology (Mgr = -14.22, 99%CI BCa

[-18.87, -8.87], p < .001), and (c) with severe sympto-
matology (Mg = -20.01, 99%CI BCa [-25.85, -13.77],
p < .001). Finally, significant differences were ob-
served between participants with moderate
symptomatology and: (a) moderately severe sympto-
matology (Mgs = -8.52, 99%Cl BCa [-13.83, -2.90],
p < .001) and (b) severe (Mys= -14.31, 99%Cl BCa

[-20.55, -7.68], p < .001).

Study 2: Psychometric qualities of
the PHQ-9 in the context of univer-
sity clinics

Methods

Participants

A sample of 106 adults (Myge = 32.47, SDgqe = 11.01,
Mingge = 18, Maxage = 62) participated in this study, of
which 75 (70.78%) were female. It should be pointed
out that the university clinic is open to the community
and therefore does not attend exclusively university
students; it is also dedicated to the psychological care
of different problems in different age groups. This is a
convenience sample, since the collection was carried
out only in this university clinic, with the participation
of 18 years-old patients and older and whose depres-
sion and anxiety assessment protocol was completed.
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Sixty-five (61.32%) of the 106 participants had a uni-
versity education, 34 (32.08%) secondary education,
5 (4.72%) basic education and 2 (1.89%) primary edu-
cation. Concerning their occupation, 49 (46.23%) were
employed, 28 (26.42%) were students, 15 (14.15%)
were working students, 10 (9.43%) were unemployed
and 4 (3.77%) had other activities.

Measurements
Patient Health Questionnaire (PHQ-9)
Described in Study 1.

Beck Depression Inventory — Il (BDI-1l)
BDI-Il (Beck et al., 1996; Campos & Gongalves, 2011)
consists of 21 items that evaluate the severity of

symptomatology of depression on a 4-point Likert
type scale (0 to 3). The BDI-ll showed good internal
consistency in previous research (o = .83 to .96; Wang
& Gorenstein, 2013) and also in the Portuguese ver-
sion (o = .89, Coelho, Martins & Barros, 2002;
o =.90and .91, Campos & Gongalves, 2011). A cut-off
point of 13 for major depression was estimated for the
Portuguese version (Coelho et al., 2002). In this study,
BDI-Il (M = 22.63, SD = 12.95) showed good internal
consistency (o = .93, 99%ClI BCa [.90, .95],
Qcategorical = -96, 99%Cl BCa [.93, .97]).

State-Trait Anxiety Inventory (STAI)
STAI (Spielberger, 1983; Silva, 2003) consists of 40
items that evaluate the severity of symptomatology of

depression on a 4-point scale (1 to 4). STAl showed
good internal consistency in previous research
(oo = .86 to0 .95, Spielberger, 1983) and also in the Por-
tuguese version (o = .89 to .93, Silva, 2003). In this
study (M =111.65, SD = 22.10), STAl also showed good
internal consistency (o = .96, 99%Cl BCa [.94, .97],
Qcategorical = -98, 99%Cl BCa [.89, 1.00]).

Procedures

Data regarding a sample of adult participants under
psychotherapeutic treatment in a university clinic was
analysed. As part of the psychotherapeutic treatment,
the participants comply with an evaluation protocol,
prior to initiation and during treatment, which in-
cludes evaluation of depression (through PHQ-9 and
BDI-II) and anxiety (through STAI) related sympto-
matology. Pre-treatment evaluation data was used in
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this study without involving the intervention of any
psychologist. The questionnaires were made available
to the participants by the administrative staff of the
university clinic and were filled out in an autonomous
manner. All participants were informed of the study
conditions and gave their informed consent prior to
their admission.

Data analysis

The same analysis procedures described for Study 1
were used to investigate the factorial structure and to
implement the semi-confirmatory factorial analysis in
the Study 2. Convergent validity was calculated be-
tween the total scores of the PHQ-9 and those of BDI-
Il and STAI. Considering the cut-off point identified for
the Portuguese version of BDI-1I for major depression,
a ROC analysis was performed to identify the most ap-
propriate cut-off point for the PHQ-9. The area under
the curve (AUC) was considered low if lower than .70,
moderate if between .70 and .90, and elevated if
greater than .90 (Streiner & Cairney, 2007). The cut-
off point was identified in order to maximize sensitiv-
ity and specificity through the Youden method with
modifications proposed by Perkins and Schisterman
(2006). Precision and accuracy of this cut-off point
were also evaluated. The pROC and ROCR packages for
R were used.

Results

Exploratory analysis of the PHQ-9 graph

Scores ranged from 0 to 27 (M = 12.53, 99%CI BCa
[10.86, 14.10], SD = 6.56, Variance = 42.962). Table 1
presents the descriptive characteristics for each of the
PHQ-9 items. There was no evidence of floor or ceiling
effects. Three communities were identified (Mdn = 3,
SD = 1.07, 95%CI BCa [2.96, 3.04]) (Figure 1.b). Com-
munity 1 includes: changes in appetite, difficulty in
concentration, psychomotor retardation/agitation,
and suicide ideation. Community 2 includes: de-
pressed mood, anhedonia, and self-depreciation.
Finally, community 3 includes: changes in sleep and fa-
tigue.
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Semi-confirmatory factorial analysis of the PHQ-9
The correlation matrix was adequate for factor analy-
sis, with the following results: moderate to high
correlation coefficients (M = 0.47, SD = 0.12,
Variance = 0.02, Min = 0.27, Max = 0.81); appropriate
determinant (0.02); significant Bartlett sphericity test
()(2(36) =0.42, p <.001); and appropriate KMO test (.85,
99%CI BCa [.80, .91]). Table 2 presents the semi-con-
firmatory factorial solution. PHQ-9 items revealed a
low-to-average but adequate commonality (M = 0.70,
SD = 0.16, Variance = 0.03, Min = 0.51,
Max = 1.00). With the exception of item 4, all items
presented saturations greater than .51. After oblique
procrustean rotation, the factors explained 20.76%,
26.10% and 8.42% of the variance. Regarding the in-
dex of congruence of items and factors, factor 3
showed a congruence slightly lower than the refer-
ence value (Table 3). The remaining factors, the global
solution and the items revealed optimal congruence
with the pre-specified rotation matrix. The PHQ-9 ad-
justment indices for the factorial solution in this
sample also showed a good adjustment (Table 4). The
PHQ-9 revealed adequate internal consistency, as well
as Factor 1 (o = .76, 99%CI BCa [.63, .85],
Qcategorical = -78, 99%Cl BCa [.63, .63]) and Factor 2
(o = .88, 99%CI BCa [.80, .92], Qcategorical = -89, 99%Cl
BCa [.82, .93]). Factor 3 (o = .58, 99%CI BCa [.31, .76],
Qcategorical = -60, 99%Cl BCa [.29, .77]) showed lower in-
ternal consistencies.

Convergent validity and cut-off point

The PHQ-9 revealed a high association with BDI-II
(r=.79, 99%CI BCa [.67, .88], p < .001) and moderate
association with STAI (r = .66, 99%Cl BCa
[.46, .78], p < .001). ROC analysis revealed high AUC
(.92, 99%CI [.84, .99]) (Figure 2.a). A cut-off point of 9
revealed high sensitivity (.89, 99%CI [.68, 1.00]) and
high specificity (.90, 99%CI [.81, .98]), as well as high
accuracy (.96) and precision (.90) (Figure 2.b).

Relationship between the PHQ-9 total score and so-
ciodemographic variables

No significant effect of any of the sociodemographic
variables was observed on the total scores of the



PHQ-9, namely for gender (t(104,00)= 0.32, My = 0.45, (Fa101)= 1.80, p = .13, npzz .07). There was also no as-
99%Cl BCa [-3.26, 4.16], p = .75) and for occupation sociation with age (r = -.02, 99%C! BCa [-.27, .23],
p =.82) nor with schooling (p =-.03, p = .67).

o~ ® ®

Figure 1.a. Primary health care study Figure 1.b. University clinic study

Figure 1. Exploratory analysis of the PHQ-9 graph. Figure 1.a. and Figure 1.b. represent the network of interactions between PHQ-9 items for primary
health care units and for university clinics, respectively. The circles represent the items in PHQ-9. PH1 = Anhedonia; PH2 = Depressed mood; PH3 =
Sleep problems; PH4 = Fatigue; PH5 = Changes in appetite; PH6 = Self-devaluation; PH7 = Difficulty in concentration; PH8 = Psychomotor retardation
or agitation; PH9 = Suicide ideation. The green lines represent the positive associations between the items. The thickness of the lines represents the
magnitude of these associations. The colours of the circles represent the communities identified in the exploratory analysis of the PHQ-9 graph.
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Figure 2. ROC analysis for the PHQ-9. Figure 2.a. The area under the curve (AUC) is represented by the grey colour. Its value and respective confidence
intervals (99%) are displayed at the lower right corner. On the black line is shown the value corresponding to the cut-off point identified by the Youden
method with the changes proposed by Perkins and Schisterman (2006), as well as the corresponding values regarding specificity and sensitivity. The
narrowest horizontal and vertical lines represent the confidence intervals (99%), relative to specificity and sensitivity, for each of the considered cut-
off points. Figure 2.b. Precision and accuracy related to the cut-off point determined in the ROC analysis.

Discussion
First, it should be mentioned that the PHQ-9 showed
The aim of this article was to explore the psychometric good internal consistency in the two studies, similar to

qualities of the Portuguese version of the PHQ-9 in that observed in previous studies (e.g., Kroenke et al.,

two different clinical contexts: in primary health care 2001). In addition, PHQ-S revealed a moderate associ-

settings and in a university clinic setting. The results ation with WSAS in Study 1, as well as a moderate

revealed that the PHQ-9 is a valid measure for the association with STAl and a high association with BDI-

evaluation of depression in the two mentioned con- Il, in Study 2, demonstrating good convergent validity

texts with measures of social and professional functioning

evaluation, anxiety and depression, respectively. The

www.psyprjournal.com
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association with measures of anxiety and depression
has been widely documented in the literature; so,
these results are in line with most studies carried out
with different populations and contexts (e.g., Mon-
teiro et al., 2013). On the contrary, the association of
this scale with measures of personal, social and pro-
fessional adjustment is not always found in the
literature, and is often low (McKnight, Monfort,
Kashdan, Blalock, & Calton, 2016). In this study, how-
ever, the severity of depression-related symptoms is
associated with the deterioration observed in these
dimensions of adjustment, which validates their joint
use in clinical practice.

One of the objectives of the study here described was
to verify whether the factorial structures produced by
the two studies, conducted in different clinical con-
texts, were similar or different from each other. It was
observed that, in the two studies, different factorial
structures were found, not only when compared di-
rectly with each other, but also when compared with
previous studies, as mentioned in the literature (Ma-
nea et al, 2012). In Study 1, three
communities/factors were identified: (1) depressed
mood and anhedonia, that explained 13.45% of the
variance; (2) self-devaluation and suicidal ideation,
that explained 13.62% of the variance; and (3) sleep
problems, appetite and difficulty in concentration, fa-
tigue and psychomotor retardation/agitation, which
explained 15.28% of the variance. Similarly, in Study 2,
three communities/factors were identified, however
composed by different items: (1) sleep problems and
fatigue, that explained 8.42% of the variance;
(2) changes in appetite and difficulty in concentration,
psychomotor agitation/retardation, and suicidal idea-
tion, that explained 20.76% of the variance; and
(3) depressed mood, anhedonia and self-devaluation,
that explained 26.10% of the variance. As we can see,
we found factorial structures that differ according to
the context where the PHQ-9 was applied. This result,
although it may generate some confusion, is expected
considering the literature. Indeed, it is important to
emphasize that the diversity of factorial structures ob-
served in this article is consistent not only with
previous research on the questionnaire (Elhai et al.,
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2012), but also with that observed in other instru-
ments for the evaluation of depression (Shafer, 2006)
and with the diagnosis of depression itself (Van Loo,
De Jonge, Romeijn, Kessler, & Schoevers, 2012). In
fact, in previous studies, it has been observed that
some psychometric characteristics of the PHQ-9 vary
according to the context (Manea et al., 2012), which
may have contributed to the diverse observations in
the two studies reported here. It has recently been un-
derlined that these variations are somewhat
predictable, since the symptoms of depression differ
in their sensitivity to various risk factors, their impact
on the various dimensions of psychological adjust-
ment, and their association with neurological and
genetic components (Fried & Nesse, 2015). The results
found in this article seem to point precisely to the in-
fluence of the clinical context on the psychometric
qualities of the scale, which may be related to im-
portant differences in sociodemographic
characteristics and risk factors of the two samples
used, with relevant expression in the factorial struc-
tures found. From a psychometric perspective, these
observations suggest that symptoms of depression
may not be temporally stable, nor equally adequate
indicators of depression (Schmittmann et al., 2013) in
different clinical contexts, which may explain the
changes in the factorial structure of instruments that
assess depression over time (Fried et al., 2016). From
the clinical point of view, it suggests that it is im-
portant for health professionals to be alert to different
symptom configurations, which may reflect different
risk factors and vulnerabilities of a given clinical popu-
lation.

As noted earlier, EGA (Golino & Demetriou, 2017) al-
lows us to produce more detailed factor structures in
situations where: (a) the number of participants is less
than 500, (b) the number of items is reduced and
(c) the correlation between factors is high. Thus, the
higher sensitivity of EGA has allowed the identification
of three factors in the two studies here presented, un-
like previous research that has found factorial
structures with one or two factors (Elhai et al., 2012).
In fact, the PHQ-9 factorial structures observed in
Study 1 and Study 2 differ from the more adjusted fac-
torial structure observed in a meta-analysis that
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compared a one-factorial structure and three struc-
tures consisting of two factors (Elhai et al., 2012). In
that meta-analysis it is reported that the structures
constituted by two factors showed to be more ad-
justed than the one-factorial structure, and that the
most adequate was the one that separated somatic
factors from non-somatic ones. In such structure, the
items related to depressed mood, anhedonia, self-de-
valuation and suicidal ideation appear in the same
(non-somatic) factor, contrary to what happens in
Study 1 and Study 2 here reported, in which those
items appear separated by two factors. However, it is
important to note that the items related to depressed
mood and anhedonia emerged now in the same fac-
tor, presenting a good internal consistency. These
results suggest, therefore, that these two symptom-
related items may constitute a valid and rapid meas-
ure of depression screening in different clinical
contexts, being extremely important for the clinical
practice of different health professionals. These data
are in line with the items that are included in the
PHQ-2 (Kroenke, Spitzer, & Williams, 2003), a reduced
version of the PHQ-9. PHQ-2 has shown good psycho-
metric properties as well as a high utility in
professional contexts that benefit from brief screen-
ing instruments (Arroll et al., 2010). Thus, although
they produce distinct factorial structures, the two
studies described in this article reinforce the im-
portance of using these two symptoms — anhedonia
and depressed mood — as a useful solution for the
screening and brief evaluation of depression, which is
fundamental for the recognition and detection of this
problem in clinical contexts with short contact-time
characteristics (Wright, 1994).

The two studies reported in this paper present prelim-
inary evidence supporting a cut-off point to
distinguish major depression, consistent with previous
research (Manea et al., 2012). In fact, the cut-off point
9 obtained in this article shows high sensitivity, speci-
ficity, precision and accuracy, which reinforces its use
as a reference value for the diagnosis of major depres-
sion disorder (scores higher than 9 suggesting major
depression). In addition, the obtained results support
the intervals for severity of the depression-related
symptoms proposed by previous research (Kroenke et
al., 2001), namely: subclinical symptomatology, mild
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symptomatology, moderate symptomatology, moder-
ately severe symptomatology and  severe
symptomatology. However, it is important to point
out that these results should be confirmed by future
studies using as a reference criterion the diagnosis
performed by researchers trained in the application of
semi-structured interviews for the diagnostic assess-

ment of mental disorders.

It is important to note that the application of the PHQ
9 should not replace a more exhaustive and thorough
evaluation performed by the health professional. Alt-
hough these studies demonstrate that the PHQ-9
provides reliable and valid data for the evaluation of
depression, it is highly pertinent that health profes-
sionals combine different sources of information so
that the formal diagnosis of this problem is as rigorous
and supported as possible, in order to avoid false pos-
itives and false negatives.

Limitations

Notwithstanding the relevant contributions of this ar-
ticle, some limitations should be considered. Given
the limited number of participants in the two reported
studies, it is important that future studies use larger
samples in confirmatory factual analyses, in order to
confirm the factorial structures here observed and to
consolidate normative information. It is also im-
portant to note that the differences in the data
collection procedures of the two studies may have in-
fluenced the results obtained (for example, the fact
that in one study there was a screening prior to the
PHQ-9 completion, which did not occur in the other).
In addition, in Study 1, false positives and/or excluded
false negatives may have been included because of
the screening process, which may have also had an im-
pact on the results obtained. Additionally, this
investigation did not evaluate the test-retest fidelity
of the PHQ-9 nor the sensitivity to the changes gener-
ated by the treatments. Thus, subsequent studies
should explore these psychometric characteristics in
the Portuguese version of the PHQ-9.

Conclusions

This article appears to be an important contribution to
the screening and evaluation of depression in that it
enables the signalling of clinically relevant situations,
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assisting different health care professionals in deci-
sion-making concerning the diagnosis of depression in
different contexts, and promoting, ultimately the
timely treatment of cases of depression. In addition, it
contributes greatly to the research, since it provides
data obtained from robust statistical methods that al-
lowed to find more detailed factor structures,
surpassing the limitations of the traditional methods.
The psychometric qualities of the Portuguese version
of the PHQ-9, as well as its cut-off point and the crite-
ria for delimiting its degrees of severity of depression-
related symptomatology are now available to aid fu-
ture research.
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