
Running head: PSYCHOMETRIC PROPERTIES OF GAD-7 AND PHQ-9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Psychometric Properties of the Icelandic versions of 

Generalized Anxiety Disorder -7 (GAD-7) and Patient 

Health Questionnaire – 9 (PHQ-9): sample of 18-25 years 

old students 

Hrafnhildur Snæbjörnsdóttir 

 

2018 

MSc in Clinical Psychology 
 

 

 

 

 

Author: Hrafnhildur Snæbjörnsdóttir 

ID number: 130991-2549 

Supervisor: Sævar Már Gústavsson & Jón Friðrik Sigurðsson 

 

Department of Psychology 

School of Business 

 



PSYCHOMETRIC PROPERTIES OF GAD-7 AND PHQ-9 2 
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self-report questionnaires Generalized Anxiety Disorder-7 (GAD-7) and Patient Health 
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severity of Generalized Anxiety Disorder (GAD) and PHQ-9 is a nine-item self-report scale 
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Abstract 

Psychometric properties indicate the quality of measurements, how reliable and valid they are 

in measuring a certain construct. Generalized Anxiety Disorder – 7 (GAD-7) and Patient 

Health Questionnaire (PHQ-9) are brief self-report questionnaires intended to measure 

symptom severity and screen for Generalized Anxiety Disorder (GAD) and Major Depressive 

Disorder (MDD). This study aimed to assess the psychometric properties of the GAD-7 and 

the PHQ-9 in a sample of 292 Icelandic students, aged 18-25 years old. Normative data for 

these scales is needed in Iceland. Thus, the data from the study could be useful in a collection 

of normative scores for this age group in Iceland. Exploratory factor analysis indicated a one-

factor solution for both scales. The GAD-7 demonstrated excellent internal reliability, 

adequate convergent validity with high correlation to another measure of GAD but 

unsatisfactory discriminant validity with a high correlation to measures of different anxiety- 

and depressive disorders. The PHQ-9 displayed great internal reliability, had some evidence 

of convergent validity but inadequate discriminant validity whereas it correlated higher with 

measures of anxiety than depression. GAD and MDD are highly comorbid thus it was 

expected to see a high correlation between measures of those constructs. Hence, it was 

problematic to evaluate discriminant validity of PHQ-9 and GAD-7, the scales both 

correlated highly to measures of different but comorbid constructs.  

 Keywords: generalized anxiety disorder, depression, psychometric properties, GAD-7, 

PHQ-9 
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Psychometric properties of the Icelandic versions of Generalized Anxiety Disorder-7 

(GAD-7) and Patient Health Questionnaire-9 (PHQ-9): sample of 18-25 years old students. 

Generalized Anxiety Disorder (GAD) is characterized by persistent and excessive 

worrying, tension, and somatic anxiety symptoms (American Psychiatric Association, 2013). 

GAD is disabling, severe, persistent and prevalent (Nutt, Ballenger, Sheehan, & Wittchen, 

2002; Wittchen, 2002). GAD is associated with significant impairment in family, social and 

occupational function, daily routine and activities, poorer overall well-being and perceived 

satisfaction of quality of life (Hoffman, Dukes, & Wittchen, 2008; Maier et al., 2000; Revicki 

et al., 2012). Further, GAD is associated with costly medical and health care utilization and 

loss of productivity at work which has aversive effects on the society and economy (Hoffman 

et al., 2008; Revicki et al., 2012). The twelve-month prevalence of GAD is around 2-4% in 

general (American Psychiatric Association, 2013; Kessler, Petukhova, Sampson, Zaslavsky, 

& Wittchen, 2012), 1,4% for the age group 15-24 years old (Wittchen, 1994)  and lifetime 

prevalence ranging 2-9% (American Psychiatric Association, 2013; Kessler et al., 2012; 

Wittchen, 1994). Furthermore, females are more likely than males to experience GAD 

(American Psychiatric Association, 2013). In Iceland, the lifetime prevalence of GAD has 

been estimated at 5,4% for younger adults and 5,1% for adults in general, females with 

higher prevalence (Stefánsson & Líndal, 2009). 

The most prevalent comorbid disorder in patients with GAD is major depressive 

disorder (MDD) (Kessler et al., 2008; Noyes, 2001; Wittchen, 2002). GAD and MDD 

comorbidity diagnosis are associated with more aversive impairment in functioning, health-

related quality of life and disability than pure GAD or pure MDD (Revicki et al., 2012; 

Wittchen, 2002). Even though there is high comorbidity between GAD and MDD, these 

disorders have been shown to be closely related, but, different constructs (Blanco et al., 

2014). 
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MDD is characterized by depressed or irritable mood and loss of interest or pleasure 

in activities (American Psychiatric Association, 2013). Early onset MDD has been associated 

with suicide, chronic depression, frequent relapses and other mental disorders later in life 

(Fombonne, Wostear, Cooper, Harrington, & Rutter, 2001; Kessler, 2012; Lewinsohn, 

Clarke, Seeley, & Rohde, 1994). MDD is a public health problem which causes a vast 

amount of burden for the society and the individual (Ferrari et al., 2013; Kessler, 2012; 

Sobocki, Jönsson, Angst, & Rehnberg, 2006). Additionally, MDD has been associated with 

decreased quality of life, increased health care utilization and cognitive impairment 

(American Psychiatric Association, 2013; Greden, 2001; Kessler, 2012). The twelve-month 

prevalence of MDD has been estimated at 7%-8,6% (American Psychiatric Association, 

2013; Kessler et al., 2012), lifetime prevalence approximately 30% (Kessler et al., 2012) and 

18-29 year old’s are three times more likely to experience MDD, and females more often 

affected than males (American Psychiatric Association, 2013). The lifetime prevalence of 

MDD in Iceland has been estimated at 13-20% (Embætti Landlæknis, 2012; Stefánsson & 

Líndal, 2009).  

Measuring GAD and MDD 

The Generalized Anxiety Disorder – 7 scale (GAD-7) is a brief self-report 

questionnaire developed as a screening tool for GAD and a measure of symptom severity 

(Spitzer, Kroenke, Williams, & Löwe, 2006). The scale has demonstrated excellent internal 

reliability, Cronbach´s  = 0.8-0.92 and test-retest reliability of r=0.83 (Beard & 

Björgvinsson, 2014; Donker, van Straten, Marks, & Cuijpers, 2011; Löwe et al., 2008; 

Spitzer et al., 2006). In Iceland, the GAD-7 has likewise demonstrated great internal 

reliability, Cronbach´s  = 0.86-0.88 (Ingólfsdóttir, 2014; Jörundsdóttir, 2017).  

The convergent validity of the GAD-7 has been reported satisfactory. The GAD-7 has 

shown a high correlation to other measurements of worry and GAD such as PSWQ and 
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patients with GAD diagnosis scored significantly higher than undiagnosed, indicating good 

convergent validity as a screener for GAD (Beard & Björgvinsson, 2014; Dear et al., 2011; 

Kertz, Bigda-Peyton, & Bjorgvinsson, 2013). Additionally, the scale has correlated strongly 

with other measures of anxiety in general such as Beck’s Anxiety Inventory (BAI), the 

anxiety subscale of the Symptom Checklist and HADS-A (Donker et al., 2011; Spitzer et al., 

2006), which similarly indicates good convergent validity of the GAD-7 as a screener for 

anxiety disorders in general.  

The scale has correlated quite strongly with a depression measure (PHQ-9); thus it 

was difficult to report good discriminant validity (Spitzer et al., 2006). The Icelandic version 

of the scale showed a similar, but higher, correlation to measurements of anxiety constructs 

and other constructs like depression. The association was significantly higher for participants 

diagnosed with anxiety disorders which indicates adequate convergent validity (Ingólfsdóttir, 

2014). Furthermore, higher scores on the GAD-7 have been associated with increased 

difficulties in function, health care utilization, disability days, depression, lower self-esteem 

and life satisfaction which indicates good construct validity (Beard & Björgvinsson, 2014; 

Kertz et al., 2013; Löwe et al., 2008; Spitzer et al., 2006).  

The GAD-7 was initially concluded to be a useful screening tool to identify probable 

cases of GAD with fairly good criterion validity (Spitzer et al., 2006). The optimal cut-off 

score on the scale for discriminating patients with and without GAD was established at 10. 

The GAD-7 has further been reported to perform well in detecting anxiety disorders in 

general with a cut-off score = 8 (Kroenke, Spitzer, Williams, Monahan, & Löwe, 2007). 

Newer studies examining the specificity of the GAD-7 indicated results inconsistent with 

previous findings reported by Kroenke et al. (2007). The specificity of the GAD-7 was 

unsatisfactory both when screening for GAD and for separate anxiety disorders (GAD, SAD, 

PTSD and PD), with specificity ranging from 45%-52% and a high rate of false positive 
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(Beard & Björgvinsson, 2014; Donker et al., 2011; Kertz et al., 2013). The criterion validity 

of the Icelandic GAD-7 scale as a screener for anxiety disorders was adequate, sensitivity = 

66,67% and specificity = 78,21%, with the optimal cutoff of >7 (Ingólfsdóttir, 2014). 

Furthermore, GAD-7 has been reported to have good sensitivity to change, thus a good 

measurement of therapy outcome in anxiety disorders (Beard & Björgvinsson, 2014; Kertz et 

al., 2013). 

Furthermore, the factor structure of the scale has been evaluated, and studies have 

been inconsistent.  Löwe et al. (2008) reported a unidimensional construct whereas Kertz, 

Bigda-Peyton, & Björgvinsson, (2013) concluded a two-factor solution where the somatic 

symptoms seem to load on a separate factor.  

The Patient Health Questionnaire – 9 (PHQ-9) is a brief self-report questionnaire used 

to measure depression severity and as a tool to make a likely and probable diagnosis of MDD 

(Kroenke, Spitzer, Williams, & Löwe, 2010). The scale is at least equal or superior in 

measuring symptoms and to screen for MDD as other MDD measures such as HADS and 

Beck Depression Inventory (BDI) (B Löwe, 2004; Williams, Pignone, Ramirez, & Perez 

Stellato, 2002). Studies on the factor structure of the scale have been inconsistent, Huang, 

Chung, Kroenke, Delucchi, & Spitzer (2006) reporting a one-factor solution while others 

have reported two factors; affective and somatic (Krause, Reed, & McArdle, 2010; 

Richardson & Richards, 2008) 

The PHQ-9 has demonstrated excellent internal reliability, a Cronbach's  = 0.78-

0.89  and great test-retest r=0.84 (Kroenke, Spitzer, & Williams, 2001). The Icelandic version 

of PHQ-9 has displayed great internal reliability (Jónsdóttir & Sigurðardóttir, 2016; 

Pálsdóttir, 2007; Sigurðsson, 2008). It has good convergent and discriminant validity, 

correlates higher to measurements of depression than other constructs such as anxiety 

(Cameron, Crawford, Lawton, & Reid, 2008; Kroenke et al., 2001; Martin, Rief, Klaiberg, & 
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Braehler, 2006). Good convergent and discriminant validity were also demonstrated in the 

Icelandic version (Jónsdóttir & Sigurðardóttir, 2016; Pálsdóttir, 2007). An optimal cut-off 

score of 10 has been established to detect MDD (Cameron et al., 2008; Kroenke et al., 2001). 

The ideal cut-off point to detect MDD using the Icelandic scale was estimated at 12 

(Pálsdóttir, 2007). Construct validity as a measure severity of depression symptoms is good, a 

higher score associates with increased difficulties in function, lower quality of life, health 

care utilization and disability days (Cameron et al., 2008; Kroenke et al., 2001; Monahan et 

al., 2009). The Icelandic version similarly demonstrated a high correlation to worsening 

function and lower quality of life (Pálsdóttir, 2007). The PHQ-9 demonstrates good 

sensitivity to change, as a measure of symptom severity change in treatment or over time 

(Cameron et al., 2008; Bernd Löwe, Kroenke, Herzog, & Gräfe, 2004).  

Psychometric properties indicate how well instruments measures the construct they 

are meant to measure, their usefulness and reliability (Haynes, Smith, & Hunsley, 2011). 

Psychometric properties can be affected by differences in sample characteristics such as 

gender and age (Haynes et al., 2011). It is crucial to assess psychometric properties of 

measurements for different age groups and collect norm scores to compare individual scores 

with scores in similar age group (Haynes et al., 2011; Neugarten, Moore, & Lowe, 1965). 

The GAD-7 and the PHQ-9 have been used in a number of studies in Iceland (Oddsson, 

Rafnsdóttir, Sigurðsson, & Sigurðsson, 2017; Sigurðsson, 2008), but, norms for both 

measurements are needed for different age groups. 

 The aim of this study was to assess the psychometric properties of the Icelandic 

versions of GAD-7 and PHQ-9 in a general sample of young Icelanders, 18-25 years old, in 

Reykjavík University and three gymnasiums in Greater Reykjavík. The goal was to collect 

data that could be used later on to establish Icelandic norms for the GAD-7 and the PHQ-9. 
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Method 

Participants  

The eligibility criteria for participating in the study was being at the age of 18-25 

years old and speaking Icelandic. The sample consisted of 292 students in Reykjavík 

University (n=70) and gymnasiums (n=222) in Greater Reykjavík with mean age 19.8 

(SD=1,7, range 18-25, female 64,7%, male 34,6%, other 0,7%). Missing values were 

excluded listwise (GAD-7=4; PHQ-9=4; HADS-A=4; HADS-D=3; SPS=2; PSWQ=7).  

Measurements 

Generalized Anxiety Disorder-7 (GAD-7). The GAD-7 is a DSM-IV criterion based 

self-report scale. The scale includes seven items regarding the frequency of anxiety 

symptoms that are scored on a four-point Likert scale ranging from 0 (not at all) to 3 (nearly 

every day) for the past two weeks (Spitzer et al., 2006).  

Patient Health Questionnaire-9 (PHQ-9). The PHQ-9 self-report questionnaire is 

criteria-based and consists of nine items where each item represents DSM-IV criteria for 

depression. The items are scored on a four-point Likert scale ranging from 0 (not at all) to 3 

(nearly every day) for the past two weeks (Kroenke et al., 2001).  

Penn State Worry Questionnaire (PSWQ). The PSWQ is a 16-item self-report 

measure of worry in adults, developed by Meyer, Miller, Metzger, & Borkovec (1990). The 

scale has shown excellent psychometric properties (Borkovec & Costello, 1993; Davey, 

1993; Stöber & Bittencourt, 1998). The Icelandic version of PSWQ has similarly indicated 

good psychometric properties (Jónsdóttir & Smári, 2000).  

Hospital Anxiety Depression Scale (HADS). The HADS is a self-report instrument 

to measure anxiety symptoms, HADS-A, and depression symptoms, HADS-D (R. P. Snaith 

& Zigmond, 1986). The scale has been demonstrated to have satisfactory psychometric 
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properties (Mitchell, Meader, & Symonds, 2010; R. Philip Snaith, 2003). Similarly, the 

Icelandic version has demonstrated good psychometric properties (Schaaber, Smári, & 

Óskarsson, 1990). 

Social Phobia Scale (SPS). The SPS is a 20-item scale that measures social phobia. 

(Mattick & Clarke, 1998) and has been reported to show excellent psychometric properties 

(Mattick & Clarke, 1998; Osman, Gutierrez, Barrios, Kopper, & Chiros, 1998; Peters, 2000). 

The Icelandic version of SPS furthermore demonstrated excellent psychometric properties 

(Eggertsdóttir, 2004; Hauksdóttir, 2005; Ólafsdóttir, 2012) 

Additional data were collected on age, gender, which school participants were 

currently attending and whether they have received, are currently receiving or have no history 

of mental health services.  

Procedure 

The study was approved by the National Bioethics Committee (no. 17-244), and the 

researchers followed their scientific research ethical guidelines throughout the study.  

Researchers sent an email to teachers in the schools that had agreed to a collaboration 

with researchers and asked for a permit to administrate in their classroom. If the teacher 

authorized administration in class, the researchers attended their classroom and offered the 

students to participate in the study. Those interested in participating were given an informed 

consent form, instructed to read it over and sign it before participation. Afterwards, they 

answered the five questionnaires; GAD-7, PHQ-9, SPS, HADS and PSWQ along with 

additional questions concerning age, which school they attend and history of mental health 

services.  

Data Analysis  

The statistical software SPSS for Windows, Version 24.0. was used for statistical 

analysis. Descriptive statistics were calculated for each measure. Item characteristics were 
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estimated by calculating means and variability (SD) of each item, corrected item-total 

correlation, factor loading and frequency of severity scores (0-3). Further, a principle factor 

analysis was conducted to examine factor structure. Discriminant and convergent validity 

were assessed by comparing the Spearman’s correlation of the GAD-7 and the PHQ-9 to 

measures of the same constructs and less related constructs. Additionally, internal 

consistency was estimated by calculating Cronbach’s . 

Results 

Descriptive statistics for all self-report measures are presented in Table 1, including 

mean score, standard deviation, standard error, observed range, 95% confidence interval and 

the Cronbach’s  measure of internal consistency. The internal consistency ranged from .75 

to .94 where the HADS-D was the lowest and the SPS highest.  

Table 1 

Descriptive statistics for self-report measures 

 N M SD SE OR 95% CI  

GAD-7
 

288 6.19 4.32 .25 0-21 [5.69 - 6.69] .88 

PHQ-9
 

288 5.97 4.51 .27 0-27 [5.44 - 6.50] .84 

PSWQ
 

285 46.02 13.44 .80 19-75 [44.46 – 47.59] .92 

HADS-A
 

288 6.45 4.01 .75 0-18 [5.99 – 6.92] .83 

HADS-D
 

289 3.60 4.24 .24 0-18 [3.22 – 3.97] .75 

SPS
 

290 12.51 12.77 .19 0-75 [11.03 – 13.98] .94 

Note. GAD-7 = Generalized Anxiety Disorder-7; PHQ-9 = Patient Health Questionnaire-9; PSWQ = Penn State Worry 

Questionnaire; HADS-A = Hospital Anxiety Depression Scale–Anxiety Subscale; HADS-D = Hospital Anxiety Depression 

Scale–Depression Subscale; SPS = Social Phobia Scale. 

 

The association between the self-report measures in the study are presented in Table 2, which 

shows Spearman’s rho correlation among the measures. The correlations were all significant, 

(p < 0.001) with a range of  = .38 - .79. 
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Table 2  

Spearman´s rho ( ) correlation between self-report measures 

 GAD-7 PHQ-9 PSWQ HADS-A HADS-D SPS 

GAD-7 1      

PHQ-9 .68 1     

PSWQ .72 .58 1    

HADS-A .74 .64 .79 1   

HADS-D .42 .58 .38 .54 1  

SPS .42 .44 .45 .52 .43 1 

Note. All correlations significant at p<0,01. GAD-7 = Generalized Anxiety Disorder-7; PHQ-9 = Patient Health 

Questionnaire-9; PSWQ = Penn State Worry Questionnaire; HADS-A = Hospital Anxiety Depression Scale – Anxiety 

Subscale; HADS-D = Hospital Anxiety Depression Scale – Depression Subscale; SPS = Social Phobia Scale.  
 

Psychometric Properties of the GAD-7 

Sample and item characteristics. Overall, the mean GAD-7 score was 6,19 

(SD=4.32). The GAD-7 score did not correlate significantly with age (r=.084). Female 

participants (M=7.09, SD=4.47), on average, scored significantly higher than male (M=4.46, 

SD=3.48), t (245.551) = 5,5 p < 0,01.  

The mean score and prevalence of the GAD-7 items, corrected item-total correlations, 

factor loadings and internal consistency are presented in Table 3. The mean scores for 

individual items ranged from .44 (Feeling afraid as if something awful might happen) to 1.19 

(Worrying too much about different things). The lowest severity score (not at all) was the 

most prevalent for two items and for the other five items the second lowest score was the 

most common (several days). Additionally, the most severe option (Nearly every day) had a 

prevalence range of 1.4% to 9.6%.  
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Internal reliability. The Cronbach’s  for the GAD-7 was high = .88 which indicates 

good internal reliability (Field, 2013). To further examine the internal reliability a 

Cronbach’s  if item deleted was assessed for each item, the range was .84-.88 and can be 

reviewed in table 1. The corrected item-total correlations ranged from .51 to .76. 

Exploratory factor analysis. Principal axis factor analysis was conducted to assess 

factor structure. The Kaiser-Meyer-Olkin (KMO) measure indicated that the sample was 

acceptable for factor analysis, KMO = 0,88 (Field, 2013), the measures of sampling adequacy 

(MSA) for individual variables ranged .85 to .95 and Bartlett’s test of sphericity was 

statistically significant, 
2
 (21) = 932.323, p < .001. One factor had initial eigenvalues greater 

than one, eigenvalue = 4.018, and explained 57.41% of the variance. Parallel analysis 

similarly indicated a one-factor solution (O’Connor, 2000). The factor loadings of all items 

ranged from .62 to .84 and are presented in Table 3.  

Construct validity. The Spearman’s correlation between the GAD-7 and other 

measures are presented in Table 2. The convergent validity of the scale as a measure for 

GAD was assessed with a correlation to the PSWQ, the correlation was high and significant, 

  = .72. The GAD-7 correlated similarly but more strongly with the HADS-A, a measure of 

anxiety symptoms in general than with the PSWQ,  = .74. The GAD-7 correlated highly 

with the PHQ-9,  = .68. Furthermore, the GAD-7 correlated the lowest with the HADS-D 

and the SPS. To further examine the association between the GAD-7 and the PSWQ a 

Spearman’s rho correlation was calculated between each of the GAD-7 items (in Table 3) 

with the PSWQ scale. The correlations ranged  = .37 (item 5) - .68 (item 3), all statistically 

significant (p < 0.001). The highest correlations were evident for items 1 – 4 regarding 

nervousness, controlling of worries, worrying too much and trouble relaxing. Items 5-7 

regarding restlessness, irritability and feeling afraid correlated lower to the PSWQ.  
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Table 3 

GAD-7 item characteristics, factor loadings, and internal reliability 

No Item M SD 

Frequency (%) 
Corrected 

item-total 

correlation 

Factor 

loading 

Cronbach’s 

 if item 

deleted 0: Not at all  
1: Several 

days  

2: More than 

half the days  

 

3: Nearly 

every day  

 

1 

Feeling nervous, 

anxious or on 

edge? 

1.14 .83  56 (19.2%) 164 (56.4%) 46 (15.8%) 25 (8.6%) .73 .82 .85 

2 

Not being able to 

stop or control 

worrying? 

.83 .85 116 (39.9%) 123 (42.3%) 36 (12.4%) 16 (5.5%) .74 .83 .85 

3 

Worrying too 

much about 

different things? 

1.19 .86 57 (19.6%) 147 (50.5%) 59 (20.3%) 28 (9.6%) .76 .84 .84 

4 Trouble relaxing? .99 .86 88 (30.6%) 137 (47.6%) 42 (14.6%) 21 (7.3%) .71 .80 .85 

5 

Being so restless 

that it is hard to 

sit still? 

.61 .84 166 (57.0%) 86 (29.6%) 24 (8.2%) 15 (5.2%) .58 .68 .87 

6 

Becoming easily 

annoyed or 

irritable? 

.99 .77 76 (26.1%) 152 (52.2%) 51 (17.5%) 12 (4.1%) .51 .62 .88 

7 

Feeling afraid as 

if something 

awful might 

happen? 

.44 .70 195 (67.0%) 67 (23.0%) 25 (8.6%) 4 (1.4%) .57 .68 .87 
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Psychometric Properties of the PHQ-9 

Sample and item characteristics. Overall, the mean PHQ-9 score was 5,97 

(SD=4.51). There was no significant correlation between age and PHQ-9 score (r=.001). 

Female participants (M=6.75, SD=4.65) scored significantly higher than male (M=4.42, 

SD=3.80) on average, t (236.828) = 4.56 p < 0,01.  

Mean score and frequency of severity of the PHQ-9 items, corrected item-total 

correlations, factor loadings and internal consistency are presented in Table 4. The mean 

score for individual items ranged from .17 (Thoughts that you would be better off dead, or of 

hurting yourself in some way) to 1.27 (Feeling tired or having little energy). For six of the 

nine items, the least severe score (not at all) was the most frequent. A majority of participants 

reported Feeling tired or having little energy and Feeling down, depressed or hopeless 

several days. The most severe option (nearly every day) had a prevalence of 1.0% to 11.3%.  

Internal reliability.  The Cronbach’s  for the PHQ-9 scale was high = .84 that is 

considered good internal reliability (Field, 2013). Cronbach’s  if item deleted ranged from 

.81 to .83 as seen in Table 2. The corrected item-total correlations were higher than .3 and 

ranged from .46 to .66. 

Exploratory factor analysis. To examine the factorial structure of the PHQ-9, a 

principle axis factor analysis was conducted. The KMO measure for the PHQ-9 indicated 

data adequate for factor analysis, KMO = 0.879 (Field, 2013), MSA for individual variables 

ranging .85-.91 and Bartlett’s test of sphericity was significant, 
2
 (36) = 789.842, p < .001. 

Parallel analysis further indicated a one-factor solution (O’Connor, 2000). The factor 

loadings of all items ranged from .57 to .77 and are presented in Table 4.  
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Table 4 

PHQ-9 item characteristics, factor loadings and internal reliability 

 
Item M SD 

Frequency (%) 
Corrected 

item-total 

correlation 

Factor 

loading 

Cronbach’s 

 if item 

deleted 
Not at all  

 

Several days  

 

More than 

half the days  

 

Nearly 

every day  

 

1 
Little interest or pleasure in 

doing things? 
.69 .69 122 (41.8%) 141 (48.3%) 24 (8.2%) 5 (1.7%) .59 .71 .82 

2 
Feeling down, depressed or 

hopeless? 
.81 .69 96 (32.9%) 160 (54.8%) 29 (9.9%) 7 (2.4%) .59 .70 .82 

3 
Trouble falling or staying asleep, 

or sleeping too much? 
.74 .85 134 (46.0%) 113 (38.8%) 27 (9.3%) 17 (5.8%) .46 .57 .83 

4 
Feeling tired or having little 

energy? 
1.27 .85 44 (15.1%) 155 (53.1%) 60 (20.5%) 33 (11.3%) .55 .65 .83 

5 Poor appetite or overeating? .54 .82 183 (62.9%) 69 (23.7%) 27 (9.3%) 12 (4.1%) .63 .73 .81 

6 

Feeling bad about yourself – or 

that you are a failure of have let 

yourself or your family down? 

.75 .81 128 (43.8%) 119 (40.8%) 33 (11.3%) 12 (4.1%) .66 .77 .81 

7 

Trouble concentrating on things, 

such as reading the newspaper or 

watching television? 

.74 .91 148 (50.7%) 92 (31.5%) 32 (11%) 20 (6.8%) .56 .68 .82 

8 

Moving or speaking so slowly 

that other people could have 

noticed? 

.27 .60 230 (79.3%) 46 (15.9%) 9 (3.1%) 5 (1.7%) .48 .59 .83 

9 

Thoughts that you would be 

better off dead, or of hurting 

yourself in some way? 

.17 .49 254 (87%) 29 (9.9%) 6 (2.1%) 3 (1.0%) .49 .61 .83 
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Construct validity. The convergent and discriminant validity of the PHQ-9 were 

assessed with a Spearman’s rho correlation to other measurements which are presented in 

Table 2. To assess convergent validity the correlation with another depression measure was 

examined, the HADS-D. The PHQ-9 correlated moderately with the HADS-D,  = .58. 

Further, the PHQ-9 correlated most strongly with the GAD-7,  = .68, had moderately strong 

correlations with the HADS-A,  = .64 and the lowest correlation was with the SPS,  = .44.  

 

Discussion 

 This study aimed to assess the psychometric properties of the scales GAD-7 and 

PHQ-9 in a general sample of 18-25 years old university and gymnasium students in Iceland. 

The mean scores for the GAD-7 and the PHQ-9 differed for genders, females scored 

significantly higher on average.  

GAD-7  

 The GAD-7 scores ranged from the lowest to the highest possible score on the scale. 

Thus, variability in scoring was evident and, the sample consisted of individuals with 

minimal and severe symptoms. Individual items of the scale were assessed, the item with the 

lowest mean score was Feeling afraid as if something awful might happen and the highest 

mean score was evident for Worrying too much about different things. For a majority of the 

items, the second least severe option was the most prevalent. The most severe and second 

most severe options were used less frequently than the less severe ones.  

 Reliability. The scale had excellent internal consistency, a Cronbach’s  = .88 which 

is comparable to the original version of the GAD-7 and other studies (Beard & Björgvinsson, 

2014; Ingólfsdóttir, 2014; Kertz et al., 2013; Ólafsson, 2018; Spitzer et al., 2006). No item on 

the scale, if deleted, resulted in an increase in Cronbach’s  thus every item on the scale 

seems to contribute to the internal consistency.  
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 Construct validity. The GAD-7 scale was initially designed to measure GAD 

symptoms in primary care and was reported a valid measurement (Spitzer et al., 2006). Since 

then the scale has similarly been utilized to measure anxiety symptoms in general (Kroenke 

et al., 2007). Evidence for construct and criterion validity of the scale as a measure of GAD 

versus an anxiety measure, in general, has been inconsistent (Beard & Björgvinsson, 2014; 

Donker et al., 2011; Kertz et al., 2013; Kroenke et al., 2007). Similar to previous research, 

(Beard & Björgvinsson, 2014; Dear et al., 2011; Kertz et al., 2013), results of this current 

study showed that the GAD-7 correlated highly with the PSWQ which measures worries and 

symptoms of GAD which might indicate good convergent validity as a measure of GAD. 

However, the scale correlated similarly and higher with the HADS-A which measures anxiety 

symptoms in general thus provides evidence of convergent validity of the GAD-7 as a 

measure of anxiety symptoms in general, coherent to previous studies (Donker et al., 2011; 

Spitzer et al., 2006). The GAD-7 further had a high correlation with the PHQ-9, this 

correlation was slightly lower than with the anxiety measures. At last, the correlations with 

measurements of social phobia, the SPS, and depression, the HADS-D, were lower but still 

significant. It should be noted that the HADS-D depression scale did not correlate highly with 

any other measurement thus it might not be acceptable to determine discriminant validity of 

the GAD-7 solely by that low correlation. The discriminant validity for the GAD-7 as a 

measure of GAD was somewhat unsatisfactory but adequate as a measure of anxiety 

symptoms in general which is consistent with previous research (Beard & Björgvinsson, 

2014; Donker et al., 2011; Kertz et al., 2013).  

 Exploratory factor analysis. Principal axis factor analysis indicated that one-factor 

solution was the most appropriate for the GAD-7 in this sample of university and gymnasium 

students. All items correlated moderately or strongly to this factor which further indicates a 
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unidimensional construct, coherent with Löwe et al., (2008). The items with the lowest factor 

loadings were regarding somatic symptoms which is consistent with Kertz et al., (2013). 

When using self-report measures to measure a specific construct, good validity is 

essential for knowing what is being measured (Haynes et al., 2011). It is problematic that a 

scale designed to measure GAD, the GAD-7 scale, is being used both for measuring GAD 

and as a measure of anxiety in general. The scale was designed with the DSM-IV criterion for 

GAD in mind (Spitzer et al., 2006) and inconsistent findings of its construct validity raise 

questions regarding the specificity and sensitivity of the criterion for GAD in DSM, which 

calls for further evaluations.  

PHQ-9  

 The range of the PHQ-9 scoring was from the lowest to the highest possible score on 

the scale which indicates that depressive symptoms in this sample range from non-existent to 

highly severe.  

 Reliability. The scale showed excellent internal reliability. No item, if deleted, would 

increase the internal consistency. Each item on the scale similarly correlated moderately to 

highly with the total scale excluding that item. 

 Construct validity. Earlier studies have indicated that the PHQ-9 is an excellent 

measure of MDD with good construct validity (Cameron et al., 2008; Kroenke et al., 2001; 

Martin et al., 2006; Pálsdóttir, 2007). The results of this study showed that the PHQ-9 

correlated higher to measures of anxiety (GAD-7 and HADS-A) than with the measure of 

depression (HADS-D). These results indicate unsatisfactory construct validity. However, as 

mentioned earlier, the HADS-D depression scale did not correlate highly with any other 

measurement. The highest correlation the HADS-D had was with the PHQ-9 which might be 

evidence of adequate convergent validity.  
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 Exploratory factor analysis. The results of principal axis factor analysis indicated 

that one-factor solution was the most appropriate for the PHQ-9 in this sample of university 

and gymnasium students. All items on the scale had moderate to strong factor loadings which 

indicates that the PHQ-9 is measuring one construct. This unidimensional factor structure is 

consistent with Huang et al., (2006). The items with the lowest factor loadings in this study 

were regarding somatic symptoms which is in line with other studies that have reported a 

two-factor solution with somatic symptoms loading on a separate factor (Krause et al., 2010; 

Richardson & Richards, 2008).  

Limitations. Assessing the validity of the PHQ-9 and the GAD-7 using correlations 

exclusively to other measures of depression and anxiety symptoms is problematic. GAD and 

MDD are closely related and have high comorbidity (Blanco et al., 2014). Thus, it was 

expected to see a high correlation between measures of those constructs. These results further 

support these comorbidities. Even though these constructs are closely related, they are 

considered different constructs and should result in slightly higher correlation to measures of 

the same construct compared to a closely related construct (Blanco et al., 2014).  

Further research: This study is only one study of many needed to establish 

normative data about the GAD-7 and the PHQ-9 in Iceland. Further studies with other age 

groups are needed. Furthermore, data about the psychometric properties of the GAD-7 and 

the PHQ-9 in a clinical sample of 18 to 25 years old are needed to further allow comparison 

of scores and estimated prevalence rates for students and clinical sample. Hence, data from a 

clinical sample would be useful to establish whether these high mean scores reported in this 

sample are, in fact, indicating a mental health problem or whether they are due to stressors 

that are characteristic of being a student.  
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