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A B S T R A C T   

The Patient Health Questionnaire-9 (PHQ-9) and Generalized Anxiety Disorder-7 (GAD-7) are short self-report 
questionnaires used to screen and assess depression and anxiety severity in medical and community samples. 
However, little is known about their psychometric properties in individuals with anxiety and mood disorders 
(AMD) This study evaluated the psychometric properties of the PHQ-9 and GAD-7 in individuals with AMD. 
Individuals (n = 244, mean age 39.9 ± 12.3 years) with AMD completed the PHQ-9, GAD-7, as well as other 
measures of depression, anxiety, and a structured diagnostic interview. The PHQ-9 and GAD-7 demonstrated 
good internal consistency (Cronbach’s alpha 0.87 and 0.84, respectively). The PHQ-9 and GAD-7 showed a weak 
correlation with clinician-rated scales HAM-D and HAM-A (r = 0.316, p < 0.01, r = 0.307, p < 0.01, respec
tively). For the PHQ-9, a cut score of ≥11 resulted in 72% sensitivity and 72% specificity at recognizing 
depression symptoms. For the GAD-7, a cut score ≥7 resulted in 73% sensitivity and 54% specificity at recog
nizing any anxiety disorders. The confirmatory factor analysis suggested a two-factor structure (“cognitive/ 
affectional”, “somatic”) for both the PHQ-9 and GAD-7. In conclusion, the PHQ-9 and GAD-7 have adequate 
formal psychometric properties as severity measures for symptoms of anxiety and depression in individuals with 
AMD. The PHQ-9 performs well as a screener using a cut score of ≥11. However, the clinical utility of the GAD-7 
as a diagnostic tool for recognition of anxiety disorders is limited.   

1. Introduction 

Anxiety and mood disorders (AMD)1 are two of the most common 
groups of psychiatric disorders in the world (Baxter et al., 2013; Ferrari 
et al., 2013; Stein et al., 2017). According to the World Health Organi
zation (WHO) 300 million people experience depression (WHO, 2017), 
with the number of incident cases increasing by 49.9% from 1990 to 
2017 worldwide (Liu et al., 2020). Considering anxiety disorders, it is 
estimated that around 264 million people live with this condition (WHO, 
2017), with a 50% increase in the number of anxiety disorders world
wide from 1990 (Yang et al., 2021). In fact, the numbers could be even 

higher if we were to consider many cases of undiagnosed and untreated 
AMD (Kasper, 2006; Williams et al., 2017). Nowadays, the rates of AMD 
have been rapidly getting higher due to the coronavirus disease 
(COVID-19) pandemic. Since the start of COVID-19 pandemic, the global 
prevalence of anxiety and depression has increased by 25% (Collabo
rators, 2021). 

If left untreated, AMD tend to develop chronically, with multiple 
recurrences throughout the lifetime (Yang et al., 2021; Ten Have et al., 
2018), which can cause a great strain on medical resources, create so
cioeconomic burden. Therefore, increasing recognition and symptom 
severity measures could have a wide range of benefits in providing an 
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1 In our work the term anxiety and mood disorders (AMD) refers to individuals with major depressive disorder, generalized anxiety disorder, panic disorder, 
agoraphobia, and social anxiety disorder. 
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adequate treatment. 
Structured or semi-structured clinician-rated diagnostic interviews 

are considered to be the golden standard and intended to accurately 
determine AMD diagnoses, but they require significant time and re
sources to complete. In contrast, self-report measures, although some
times seen not as accurate as clinician-rated measures, demand fewer 
resources and are easier to administer and score. Brief self-report 
questionnaires are an efficient way to screen individuals in need of 
specific clinical attention (Wisting et al., 2021). Given the high comor
bidity rates between anxiety and mood disorders (Olfson et al., 2017), 
reliable and valid instruments are needed to assess depressive and 
anxiety symptoms in individuals with AMD for measuring the treatment 
process and timely recognition of the need for additional interventions. 

Two of the most commonly used screening and severity measure 
scales for depression and anxiety are the Patient Health Questionnaire-9 
(PHQ-9) and the Generalized Anxiety Disorder Questionnaire-7 (GAD-7) 
(Levis et al., 2019; Plummer et al., 2016). The PHQ-9 and GAD-7 are 
scales from a larger Patient Health Questionnaire (PHQ), created to 
efficiently assess the most common types of mental disorders presenting 
in primary care (Kroenke et al., 2010). 

The PHQ-9 is a brief, nine-item self-report questionnaire, consisting 
of the nine criteria on which the diagnosis of the Diagnostic and Statistical 
Manual of Mental Disorders (DSM) 4th edition (DSM-IV) depressive dis
order was based on (Kroenke and Spitzer, 2002). However, the PHQ-9 is 
still theoretically consistent with the 5th version of the DSM (DSM-5) 
(Spitzer et al., 2014). The PHQ-9 can be used in two ways: as a screening 
tool for depressive disorder or as a severity measure of depressive 
symptoms (Spitzer et al., 2014). The scale was developed in a primary 
care sample, with high internal consistency and high test-retest reli
ability (Kroenke et al., 2001). Overall, the PHQ-9 is considered to be a 
suitable screening tool and severity measure in a range of different 
populations and countries (Gilbody et al., 2007). 

The GAD-7 is a brief, seven-item self-report questionnaire, created 
based on the symptom criteria for generalized anxiety disorder (GAD) 
described in the DSM-IV (Spitzer et al., 2006). Although originally tar
geted towards the assessment of GAD, the GAD-7 was extended to screen 
for other anxiety disorders, such as social anxiety and panic disorders 
(Kroenke et al., 2007). The scale can be used as a screener for anxiety 
disorders or serve as a severity measure of anxiety symptoms (Spitzer 
et al., 2006). Although the GAD-7 has been studied to a lesser extent 
than the PHQ-9, it is also considered to be a reliable questionnaire for 
screening and measuring the severity of anxiety symptoms in different 
environments and cultures (Parkerson et al., 2015; Plummer et al., 
2016). 

The reliability of the PHQ-9 and GAD-7 as measures of depression 
and anxiety is well established in primary care (Kroenke et al., 2001; 
Spitzer et al., 2006). However, the same characteristics that apply to 
primary care may not be appropriate in secondary care psychiatric set
tings, where patients have more serious, complex or concurrent psy
chiatric disorders. There have been some studies regarding the 
validation of the PHQ-9 and GAD-7 in secondary care psychiatric sam
ples: the questionnaires both show high internal consistency in in
dividuals attending inpatient and outpatient psychiatric units, with 
Cronbach’s alpha ranging from 0.87 to 0.88 for the PHQ-9; from 0.85 to 
0.95 for the GAD-7 (Beard and Bjorgvinsson, 2014; Beard et al., 2016; 
Dadfar et al., 2018; Feng et al., 2016; Johnson et al., 2019; Rutter and 
Brown, 2017; Sawaya et al., 2016; Shin et al., 2019). 

However, there have been some inconsistencies reported in previous 
studies that need to be considered before applying the PHQ-9 and GAD-7 
to individuals with AMD. 

Starting with the PHQ-9, a common problem seems to be the optimal 
cut score and optimal balance between sensitivity and specificity. In 
primary care a cut score of 10 has been recommended for detecting cases 
of current depressive disorder (Kroenke and Spitzer, 2002) but the same 
cut score has not been optimal when used in psychiatric settings (Beard 
et al., 2016; Inoue et al., 2012; Johnson et al., 2019). A study of 

Lebanese outpatients attending psychiatric unit found that the PHQ-9 
with a cut score of 10 was sensitive but not specific at capturing 
depressive symptoms (Sawaya et al., 2016), meaning it could not be 
used for diagnostic purposes. Beard et al. (2016) found the optimal 
balance between sensitivity and specificity using a cut score of 13. A 
higher cut score may be needed due to the specificities of secondary care 
compared to primary care: psychiatric samples in secondary care have 
higher rates of comorbidity, symptom severity, as well as the fact that 
most psychiatric disorders have depressive symptoms. Another issue 
that needs to be considered is the mixed factor structure of the PHQ-9. 
Different factors could help conceptualize the results better, reflecting 
on independent but inter-correlated groups of symptoms. However, 
there has been evidence of one-factor (Dadfar et al., 2018; Rutter and 
Brown, 2017) as well as two-factor (Beard et al., 2016) structure of the 
PHQ-9. 

Similar inconsistencies can be spotted in the GAD-7. Regarding 
sensitivity and specificity, Beard and Bjorgvinsson (2014) found that the 
GAD-7 yielded adequate sensitivity but poor specificity when using the 
recommended cut score of 10 for primary care samples, meaning that 
the GAD-7 was not specific at capturing anxiety symptoms. Similar 
findings of good sensitivity but poor specificity were found by Rutter 
and Brown (2017), while another study by Sawaya et al. (2016) found 
the GAD-7 to be neither sensitive nor specific at capturing anxiety 
symptoms. A study by Johnson et al. (2019) in a heterogeneous psy
chiatric sample found the optimal balance between sensitivity and 
specificity at the cut score of 8. Not many studies have looked into the 
factor structure of the GAD-7, however some claim that the GAD-7 fits 
into the one-factor (Johnson et al., 2019), while others see the GAD-7 as 
having a two-factor structure (Beard and Bjorgvinsson, 2014; Rutter and 
Brown, 2017). 

While both the PHQ-9 and GAD-7 have been translated for use in 
various countries and settings, no studies have investigated the psy
chometric properties of the Lithuanian version of the PHQ-9 and GAD-7 
in individuals with AMD. Therefore, the aim of this study is to evaluate 
psychometric properties of the PHQ-9 and GAD-7 in a sample of Lithu
anian individuals with AMD, who are attending a secondary care 
treatment clinic. Specifically, we investigated internal consistency, 
convergent validity, factor structure as well as sensitivity and specificity 
of both the PHQ-9 and GAD-7. We hypothesized that the Lithuanian 
versions of the PHQ-9 and GAD-7 would exhibit acceptable psycho
metric properties in individuals with AMD. 

2. Methods 

2.1. Study participants and procedure 

Participants included in the study were receiving treatment for the 
first time at the Stress-related Disorders Department of Lithuanian 
University of Health Sciences Neuroscience Institute Palanga Clinic, 
Lithuania from April of 2018 to September of 2022. Individuals included 
in the study had a current diagnosis of anxiety and/or mood disorder, 
established according to the DSM-5 diagnostic criteria (American Psy
chiatric Association, 2013), using the Mini-International Neuropsychi
atric Interview (M.I.N.I. 7.0.2) (Sheehan et al., 1998). The participants 
had to be older than 18 years old. The exclusion criteria were current 
severe somatic illness (e.g., oncological illness, thyroid related disor
ders), cognitive impairment, psychotic symptoms, high suicidal risk or 
individuals’ inability to speak Lithuanian fluently. All participants 
received standard treatment for AMD consisting of psychopharmaco
logical and psychotherapeutic interventions based on their clinical 
needs. 

The study protocol was approved by the Lithuanian Biomedical 
Research Ethics Committee (reference No. B-2-38), which is in line with 
the principles outlined by the Declaration of Helsinki. Before inclusion 
into the study, each participant signed informed consent forms. All 
participants were evaluated within the first 5 days of the admission to 
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the clinic. Participants were interviewed by a trained clinical psychol
ogist and completed self-evaluation questionnaires. 

2.2. Measures 

The M.I.N.I. 7.0.2 (Sheehan et al., 1998) was used to screen for 
DSM-5 disorders. The M.I.N.I. is organized into modules, with each 
module involving one to four screening questions, which are used to rule 
out the diagnosis when answered negatively. Positive answers to 
screening questions are explored by further investigation of diagnostic 
criteria. The permission to use M.I.N.I. was gathered from the original 
authors. 

The PHQ-9 is a brief nine-item self-report measure used to assess 
depression symptoms and severity (Kroenke et al., 2001). The in
dividuals had to rate the severity of their symptoms over the past two 
weeks using a four-point Likert scale with possible responses ranging 
from “not at all” to “nearly every day”. The total scores range from 0 to 
27 with higher scores indicating higher prevalence of depressive 
symptoms. Originally, a cut score of ≥10 has been recommended for 
detecting cases of current major depressive episode (Kroenke and Spit
zer, 2002). The Lithuanian version of the PHQ-9 which is available at the 
PHQ Screeners website https://www.phqscreeners.com/was used for 
the current research. 

The GAD-7 is a seven-item self-report scale used to measure the 
symptoms and severity of GAD in the past two weeks (Spitzer et al., 
2006). Severity of each symptom is scored on a scale from 0 “not at all” 
to 3 “nearly every day”. The sum of scores ranges from 0 to 21, with 
higher scores showing greater anxiety symptom severity. Originally, a 
cut score of ≥10 has been recommended for identifying cases of GAD 
(Spitzer et al., 2006). The Lithuanian version of the GAD-7 which is 
available at the PHQ Screeners website https://www.phqscreeners. 
com/was used for the current study. 

The Hamilton Depression Rating Scale (HAM-D) is a clinician- 
administered depression assessment scale (Hamilton, 1960); it in
cludes 17 questions about symptoms of depression experienced over the 
past week. The assessment of HAM-D in the current study was completed 
by trained clinical psychologists. Cronbach’s alpha for the measure in 
the current study was 0.80, while McDonald’s Omega was 0.81. 

The Hamilton Anxiety Rating Scale (HAM-A) is a clinician-rated 
scale developed to measure the severity of anxiety symptoms (Hamil
ton, 1959); it is a 14-item scale measuring different series of anxiety 
symptoms, including psychological anxiety and somatic anxiety. In this 
study the HAM-A was completed by trained clinical psychologists. 
Cronbach’s alpha for the measure in the current study was 0.88, while 
McDonald’s Omega was 0.88. 

2.3. Statistical analyses 

Data was analyzed using IBM SPSS Statistics for Windows (version 
28) (SPSS Inc, Chicago, IL, USA) and IBM SPSS AMOS 28 (IBM Corp., 
Armonk, NY, USA). The recommended sample size for the psychometric 
validation was considered to be 10:1 respondent-to-item ratio (Kline, 
1979) with 200 participants considered to be an adequate sample size 
(Tsang et al., 2017). Descriptive statistics were used to explore the 
samples’ clinical and sociodemographic characteristics. 

The scales’ internal consistency was estimated by both Cronbach’s 
alpha coefficient and McDonald’s omega. According to the recent 
literature, the McDonald’s omega will take precedence over the Cron
bach’s alpha (Hayes and AuthorAnonymous, 2020; McNeish, 2018). 
Values between 0.80 and 0.95 will be considered acceptable (Boateng, 
2018). Convergent validity was assessed using correlations with 
well-established measures of depression (HAM-D) and anxiety (HAM-A). 

Screening parameters including sensitivity, specificity, and positive 
predictive values were calculated for the PHQ-9 and GAD-7. Several 
criteria were used to calculate sensitivity, specificity and positive pre
dictive values of the PHQ-9 and GAD-7. First, Receiver operating 

characteristics (ROC) analysis was used to calibrate a screening measure 
(the PHQ-9 and the GAD-7) against a diagnostic instrument M.I.N.I. By 
using this curve, it is possible to evaluate the rate of true positive value, 
which represents the sensitivity of the test, against the rate of a false 
positive value, representing the specificity of the scale. Therefore, an 
optimum cut score of the screening scale is determined (Hosmer et al., 
2013). The utility of the questionnaires was based on the area under the 
curve (AUC), which is an overall index of the accuracy of the discrimi
nation provided by the questionnaires, with an AUC of >0.50 indicating 
good chances of discrimination (Hajian-Tilaki, 2013). 

Finally, a confirmatory factor analyses (CFA) were used to identify if 
the models fit the two-factor predicted by other studies. The model fit 
was evaluated using the Chi-Square test and the following indices: 
comparative fit index (CFI; ≥0.90 adequate, ≥0.95 good), Tucker-Lewis 
index (TLI; ≥0.90 adequate, ≥0.95 good), normed fit index (NFI; ≥0.90 
adequate, ≥0.95 good), the goodness of fit index (GFI; ≥0.90 adequate), 
root mean square error of approximation with its 90% confidence in
terval (RMSEA; 0.10 ≤ acceptable. ≤ 0.08 adequate, and ≤0.05 good), 
and standardized root mean square residual (SRMR; ≤0.08 good) 
(Sahoo, 2019). 

3. Results 

3.1. Study sample characteristics 

A total of 244 individuals (22.1% men, 77.9% women; mean age 
39.9 ± 12.3 years) participated in the study. Out of all the participants, 
54.9% had a comorbid AMD diagnosis, while the most common current 
diagnosis was major depressive disorder (61.9%), followed by GAD 
(39.3%). Other comorbidities noted in the study were alcohol use dis
order, bulimia nervosa, and substance abuse disorder. Detailed charac
teristics of study participants are shown in Table 1. 

Table 1 
Baseline characteristics of study participants.   

Total (n = 244) 

Age, mean (SD) 39.9 (12.3) 
Gender, n (%) 
Men 54 (22.1) 
Women 190 (77.9) 
Education, n (%) 
Tertiary education 74 (30.3) 
College/University degree 170 (69.7) 
Anxiety and mood disorders, n (%) 
Mood 47 (19.3) 
Anxiety 63 (25.8) 
Anxiety and mood 134 (54.9) 
Diagnosis, n (%) 
Major depressive disorder 151 (61.9) 
Generalized anxiety disorder 96 (39.3) 
Panic disorder 85 (34.8) 
Agoraphobia 61 (25.0) 
Social anxiety disorder 56 (23.0) 
Substance abuse disorder 6 (2.5) 
Bulimia nervosa 7 (2.9) 
Alcohol use disorder 31 (12.7) 
Current medication use, n (%) 
Antidepressants 176 (72.1) 
Benzodiazepines 91 (37.3) 
Mood stabilizers 7 (2.9) 
Antipsychotics 58 (23.8) 
PHQ-9 scores, mean (SD) 12.5 (6.0) 
GAD-7 scores, mean (SD) 8.1 (3.6) 
HAM-D scores, mean (SD) 14.6 (7.0) 
HAM-N scores, mean (SD) 23.2 (9.8) 

Note: PHQ-9 – Patient Health Questionnaire-9; GAD-7 – Generalized 
Anxiety Disorder-7; HAM-D – Hamilton Depression Rating Scale; HAM- 
N – Hamilton Anxiety Rating Scale. 
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3.2. Psychometric characteristics and factor structure of the PHQ-9 

Reliability analysis demonstrated adequate internal consistency for 
the PHQ-9. The PHQ-9 had a Cronbach’s alpha of 0.87 and a McDonald’s 
Omega of 0.87. 

Analysing convergent validity, higher scores on the PHQ-9 were 
associated with higher scores on measures of depression, as evaluated by 
the HAM-D scale. The strength of the association was weak (r = 0.316, p 
< 0.01). 

Sensitivities, specificities and positive predictive values for varying 
cut scores were determined for the PHQ-9 and are illustrated in Table 2. 
Analysing the results, we found a good discriminatory power recog
nizing individuals possibly having major depressive episode (AUC =
0.767, p < 0.001; Fig. 1). The ROC curve suggested a cut score of ≥11. 
Using a cut score of 11, the PHQ-9 showed good psychometric charac
teristics identifying current major depressive disorder: at this score, the 
PHQ-9 resulted in 72% sensitivity, 72% specificity and 81% positive 
predictive value identifying the individuals with current major depres
sive disorder. 

Finally, factorial loadings for different dimensional models for the 
PHQ-9 are depicted in Fig. 2. The two-factor model was found to be a 
better fit than a single factor model (Table 3). The two factors that 
emerged were related to cognitive/affective symptoms (Cronbach’s 
alpha = 0.798) and somatic symptoms (Cronbach’s alpha = 0.782). The 
two subscales showed strong positive correlation with each other (r =
0.700, p < 0.01). 

3.3. Psychometric characteristics and factor structure of the GAD-7 

Reliability analysis demonstrated adequate internal consistency for 
the GAD-7. The GAD-7 had a Cronbach’s alpha of 0.84 and a McDonald’s 
Omega of 0.83. 

Analysing convergent validity, higher scores on the GAD-7 scale 
were associated with higher scores on measures of anxiety, as evaluated 
by the HAM-A scale. The strength of the association was weak (r =
0.307, p < 0.01). 

Sensitivities, specificities and positive predictive values for varying 
cut scores were determined for the GAD-7 and are illustrated in Table 2. 
Analysing the results for the GAD-7 in predicting GAD, panic disorder, 
agoraphobia or social anxiety disorder, the analysis indicated that a cut 
score of ≥7 displayed the most balance between sensitivity and speci
ficity measures (AUC = 0.670, p < 0.001; Fig. 3). Using a cut score of 7, 
the GAD-7 showed good sensitivity (73%) but poor specificity (54%) in 
predicting those who currently met diagnostic criteria for GAD, panic 
disorder, agoraphobia or social anxiety disorder. 

Analysing the results for the GAD-7 in predicting GAD, the analysis 
indicated that using cut score of ≥7 displayed the most balance between 
sensitivity and specificity numbers, however, the measure was not 

statistically significant (AUC = 0.504, p = 0.924; Fig. 4). Using a cut 
score of 7, the GAD-7 showed poor sensitivity (55%) and specificity 
(39%) in predicting those who currently met diagnostic criteria for GAD. 

Finally, factorial loadings for different dimensional models for the 
GAD-7 can be seen in Fig. 5. The CFA for the GAD-7 suggested a two- 
factor structure and indicated adequate fit to the model (Table 3). The 
two factors that emerged were related to cognitive/affective symptoms 
(Cronbach’s alpha = 0.807) and somatic symptoms (Cronbach’s alpha 
= 0.647). The two factors showed strong positive correlations with each 
other (r = 0.688, p < 0.01). 

4. Discussion 

Our study evaluated psychometric properties of the PHQ-9 and GAD- 
7 questionnaires in a sample of individuals with AMD in Lithuania. Our 
research proposed that the PHQ-9 and GAD-7 are adequate instruments 
for measuring depression and anxiety severity in individuals with AMD. 

Our study revealed that the PHQ-9 and GAD-7 showed good internal 

Table 2 
Sensitivity, specificity, and positive predictive values for the PHQ-9 and the GAD-7 cut score levels.  

Cut score Sensitivity (95% CI) Specificity (95% CI) Positive predictive value (95% CI) 

PHQ-9 for major depression episode 
PHQ-9≥10 76.2 (68.6–82.7) 66.7 (56.1–76.1) 78.8 (73.3–83.4) 
PHQ-9≥11 72.2 (64.3–79.2) 72.0 (61.8–80.9) 80.7 (74.9–85.5) 
PHQ-9≥12 66.2 (58.1–73.7) 75.3 (65.2–83.6) 81.3 (75.0–86.3) 
GAD-7 for GAD, PA, agoraphobia, or SAD 
GAD-7≥6 60.3 (47.2–83.4) 65.2 (57.8–72.1) 37.6 (31.3–44.4) 
GAD-7≥7 73.0 (60.3–83.4) 53.6 (46.0–61.0) 35.4 (30.6–40.5) 
GAD-7≥8 77.8 (65.5–87.3) 44.8 (37.4–52.3) 32.9 (28.9–37.1) 
GAD-7 for GAD 
GAD-7≥6 70.8 (60.7–79.7) 29.1 (21.9–37.1) 39.3 (35.5–43.3) 
GAD-7≥7 55.2 (44.7–65.4) 39.2 (31.3–47.5) 37.1 (32.1–42.4) 
GAD-7≥8 45.8 (35.6–56.3) 52.7 (44.3–61.0) 38.6 (32.3–45.3) 

Note: PHQ-9 – Patient Health Questionnaire-9; GAD-7 – Generalized Anxiety Disorder-7; GAD – generalized anxiety disorder, PA – panic disorder, SAD – social anxiety 
disorder. 

Fig. 1. Receiver Operating Characteristic Curve of the Patient Health 
Questionnaire-9 compared with M.I.N.I. 7.0.2 as the reference standard for 
major depression episode 
Note: PHQ-9 – Patient Health Questionnaire-9; AUC – area under the curve. 
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consistency. This is in line with previous studies in similar psychiatric 
samples (Dadfar et al., 2018; Shin et al., 2019). In our research, both 
questionnaires were weakly correlated with other measures of depres
sion and anxiety, measured by the HAM-D and HAM-A scales respec
tively. Studies that have used HAM-D as a measure for construct validity 
have found moderate correlations between the HAM-D and PHQ-9 (Feng 
et al., 2016; Shin et al., 2019). Dissimilarities between the question
naires can arise from different means of assessment, as the HAM-D and 
HAM-A both are observer-rated scales, while the PHQ-9 and GAD-7 are 
self-rating scales. There has been some critique for observer-rated scales 
and their suitability for clinical evaluation (Uher et al., 2012). For 
example, a study by Ma et al. (2021) has found that the PHQ-9 was 
better than HAM-D in distinguishing the severity of depression in in
dividuals with major depressive disorder. Overall, self-rated and 
clinician-rated scales can differ from one another in the information 
gathered and are not completely equivalent to each other, so low cor
relations should not be considered as a limitation of the instruments. 

Summarising the results of diagnostic properties of the scales, the 
PHQ-9 showed good sensitivity, specificity and positive predictive value 
at a cut score of 11 points as a screening tool for the presence or absence 
of major depressive episode. This cut score showed more balanced 

results between sensitivity and specificity when compared to the rec
ommended cut score of 10 (Kroenke and Spitzer, 2002). The optimal cut 
score in our study was lower in comparison to other studies, where the 
optimal cut score was found to be 13 points (Beard et al., 2016; Inoue 
et al., 2012). The main difference between these studies is that they 
included wide heterogeneous psychiatric samples, while our study 
sample consisted only of individuals with AMD. This result highlights 
the importance of adjusting cut score points for particular psychiatric 
samples. 

Analysing the results for the GAD-7, the questionnaire displayed 
good sensitivity but poor specificity with the optimal cut score of 7 as a 
screening tool for the presence or absence of GAD, panic disorder, 
agoraphobia or social anxiety disorder. This is lower than the originally 
recommended cut score of 10 (Spitzer et al., 2006). However, when 
screening only for GAD, the questionnaire did not have an optimal cut 
score and displayed poor sensitivity and specificity at the cut score of 10. 
Other research on this topic have shown mixed results. In a study by 
Johnson et al. (2019) a cut score of 8 was the optimal point for sensi
tivity and specificity, while Rutter and Brown (2017) found that no cut 
scores demonstrated adequately balanced sensitivity and specificity. 
However, there have been some studies reporting good sensitivity and 

Fig. 2. Factorial Loadings for Different Dimensional Models for the PHQ-9 
Note: Fc – Factor; PHQ1 – loss of interest; PHQ2 – feeling depressed; PHQ6 – feeling bad about yourself; PHQ9 – suicidal thoughts; PHQ3 – sleep problems; PHQ4 – 
loss of energy; PHQ5 – poor appetite or overeating; PHQ7 – trouble concentrating; PHQ8 – being slower or more restless. 

Table 3 
Goodness-of-Fit Indices for the PHQ-9 and the GAD-7 models.  

Model χ2 df χ2/df RMSEA CFI NFI TLI GFI SRMR 

Recommended   ≤5 <0.08 ≥0.90 ≥0.95 ≥0.95 ≥0.90 ≤0.08 
PHQ-9 
One factor a 64.3 27 2.38 0.071 0.955 0.926 0.941 0.942 0.057 
Two factors b 44.7 26 1.72 0.051 0.978 0.949 0.969 0.960 0.047 
GAD-7 
One factor c 23.8 14 1.70 0.054 0.983 0.960 0.975 0.974 0.035 
Two factors d 22.3 13 1.72 0.054 0.984 0.963 0.974 0.977 0.033 

Note: PHQ-9 – Patient Health Questionnaire-9; GAD-7 – Generalized Anxiety Disorder-7; df – degrees of freedom; RMSEA – root-mean square error of approximation; 
CFI – comparative fit index; NFI – normed fit index; TLI – Tucker-Levis index; GFI – Goodness of Fit Index; SRMR – Standardized Root Mean Square Residual. 

a One-factor model by sum of all nine items of the PHQ-9. 
b Two-factor model of the PHQ-9 measures cognitive and affective symptoms (items 1, 2, 6, 9) and somatic symptoms (items 3, 4, 5, 7, 8). 
c One-factor model by sum of all seven items of the GAD-7. 
d Two-factor model of the GAD-7 measures cognitive and affective symptoms (items 1, 2, 3, 7) and somatic symptoms (items 4–6). 
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specificity for the scale (Garcia-Campayo et al., 2010). A study by Del
gadillo et al. (2012) found that the GAD-7 had good sensitivity and 
specificity when finding any anxiety disorders, but had low specificity 
when screening specifically for GAD in an outpatient substance abuse 
treatment population. Taking our results and other research into ac
count, it could be hypothesized that the GAD-7 questionnaire measures 

negative affect more broadly, rather than specifically differentiating for 
GAD. Therefore, the GAD-7 is unlikely to be useful as a screening tool for 
GAD in a sample with AMD. In the future research and clinical practice, 
the questionnaire could be used with additional assessment to confirm 
anxiety disorder diagnosis as the GAD-7 may be more useful as a severity 
measurement rather than a screening tool for the presence or absence of 
GAD. 

Findings regarding the factorial validity confirmed two-factor 
structure for both the PHQ-9 and GAD-7, consisting of one question 
group about cognitive/affective symptoms, and the second question 
group regarding somatic symptoms for both scales. Previous studies 
regarding the factor structure of the PHQ-9 and GAD-7 have been 
inconclusive. Some studies suggest the original one-factor model (Dad
far et al., 2018; Johnson et al., 2019; Kroenke et al., 2010; Rutter and 
Brown, 2017; Spitzer et al., 2006), while others proposed two-factor 
models for the PHQ-9 (Beard et al., 2016; Petersen et al., 2015), as 
well as for the GAD-7 (Beard and Bjorgvinsson, 2014). A study by Doi 
et al. (2018) suggested that the bi-factor model had the best fit for the 
PHQ-9 in both non-clinical and clinical populations. The bi-factor model 
allows the use of the cut score and the total score as a single variable, as 
well as a two-factor model for assessing more detailed symptoms. 
However, our study proposes that for individuals with AMD, the PHQ-9 
and GAD-7 explore two different symptom dimensions and their ex
amination for cognitive/affective and somatic domains separately could 
yield more comprehensive results in research as well as clinical practice. 

Our results contribute an important clinical nuance in the use and 
interpretation of the PHQ-9 and GAD-7 in individuals with AMD. A 
healthy control group could help solidify these nuances. Even though 
our study did not have a healthy control group, there has been a study 
evaluating the psychometric properties of the PHQ-9 and GAD-7 in a 
sample of Lithuanian university students (Pranckeviciene et al., 2022). 
The study found that using a cut score of ≥10 the PHQ-9 resulted in 71% 
sensitivity and 66% specificity recognizing students with AMD. For the 
GAD-7, a cut score of ≥9 resulted in 73% sensitivity and 70% specificity 
recognizing students at risk (Pranckeviciene et al., 2022). These results 
differ from ours, highlighting the nuances of assessment in different 
populations. 

4.1. Strengths and limitations 

The strengths of our current study include an examination of several 
important psychometric characteristics such as internal consistency, 
convergent validity, factor structure, as well as sensitivity and speci
ficity, related to the practical and academic use of the PHQ-9 and GAD-7 
in a secondary care psychiatric sample of individuals with AMD. 

However, our study should be interpreted in the context of its design 
and limitations. First, our study did not evaluate the test-retest reli
ability, thus preventing us from making interpretations of the ques
tionnaires’ sensitivity to change. Second, the current study was 
completed in a convenience sample of individuals with AMD from one 
treatment facility, so the generalizability to other clinical and cultural 
samples should be considered with caution. Third, our findings were 
made in a sample of individuals with AMD in secondary care, therefore 
the results cannot be generalized to other types of psychiatric samples. 
Finally, due to the relatively small sample size and overrepresentation of 
female participants in the current sample, we did not compare the 
psychometric properties of the PHQ-9 and GAD-7 based on gender dif
ferences. Future research with larger and more diverse samples may 
help to further explore the applicability of the PHQ-9 and GAD-7 in 
individuals with AMD. 

5. Conclusions 

In conclusion, this is the first study showing the PHQ-9 and GAD-7 as 
adequate instruments to evaluate depression and anxiety symptoms in 
Lithuanian individuals with AMD. The PHQ-9 showed adequate 

Fig. 3. Receiver Operating Characteristic Curve of the Generalized Anxiety 
Disorder-7 compared with M.I.N.I. 7.0.2 as the reference standard for gener
alized anxiety disorder, panic disorder, agoraphobia or social anxiety disorder 
Note: GAD-7 – Generalized Anxiety Disorder-7; AUC – area under the curve. 

Fig. 4. Receiver Operating Characteristic Curve of the Generalized Anxiety 
Disorder-7 compared with M.I.N.I. 7.0.2 as the reference standard for gener
alized anxiety disorder 
Note: GAD-7 – Generalized Anxiety Disorder-7; AUC – area under the curve. 
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psychometric properties as a measure of symptom severity for depres
sion. The PHQ-9 also performed well as a screening tool for detecting 
major depressive disorder using a higher cut score than it has been 
previously recommended in primary care settings. The GAD-7 was a 
reliable tool for assessing anxiety severity, however, due to low speci
ficity did not have indications for adequately assessing any anxiety 
disorders or GAD specifically in individuals with AMD in secondary care. 
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