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Background: Few studies have investigated the psychometric validation of the General 
Anxiety Disorders-7 Scale (GAD-7) using appropriate data assumptions. This study exam-
ined the reliability, factorial validity, divergent validity, and item analysis of the GAD-7 
using categorical data methods in a sample of Ethiopian young adults.
Methods: A sample of 270 students in the age group (18–20 years) was recruited during 
February-May of 2017 in this cross-sectional study using simple random sampling. The 
participants completed a tool for socio-demographic details, the GAD-7, and the Perceived 
Stress Scale-10 (PSS-10).
Results: The cumulative variance rule (> 40%), the scree test, Kaiser’s criteria (Eigenvalues 
> 1), and the parallel analysis found a 1-factor model for the GAD-7 (factor loadings, 0.38 to 
0.63). Fit indices suggested a 1-factor model: the tests applied included the weighted root 
mean square residual (0.030), comparative fit index (1.000), the goodness of fit index (1.00), 
root mean square error of approximation (0.037) and the non-normed fit index (1.00). 
McDonald’s Omega (0.772) implied that the scores had adequate internal consistency. 
Divergent validity was supported by significant but weak correlations that were found 
between the GAD-7 and PSS-10 scores (r = 0.11 to 0.25, p<0.05).
Conclusion: The psychometric validity of the GAD-7 in Ethiopian university attending 
young adults was supported by the categorical data method.
Keywords: anxiety, Africa, stress, McDonald’s omega, factor analysis

Introduction
Anxiety disorders are one of the most common and debilitating mental disorders 
across the world, affecting as much as 33.7% of the population in their lifetime.1 

Generalized anxiety disorders (GAD) are among the most common types of anxiety 
disorders. This condition has a bimodal age of onset with an early-onset group, 
those who are 24 years and younger, and a late-onset group, those who are above 24 
years of age.2 The onset of anxiety disorders in this age group is associated with 
poor academic outcomes, suicide risk, drug abuse, alcohol abuse, and risky sexual 
behavior.3

Proper management of GAD requires an accurate assessment and diagnosis. 
However, GAD often remains underdiagnosed.4 This could be attributed to the 
lack of a gold-standard method for GAD diagnosis, and non-availability of expert 
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psychiatrists, clinical psychologists in health facilities, 
especially in low- and middle-income countries.5 

Therefore, alternative approaches, such as the use of 
screening tools and questionnaires, are required for iden-
tifying patients with GAD. One such screening instru-
ment is the generalized anxiety disorders – 7 scale 
(GAD-7),6 which has been validated in different popula-
tions previously.7,8 The GAD-7 is a brief and easy-to-use 
instrument designed to assess the symptoms of GAD as 
described in the Diagnostic and Statistical Manual of 
Mental Disorders-IV (DSM–IV). To give a reliable and 
valid measure of the intended conditions, screening tools 
must demonstrate acceptable psychometric characteris-
tics in a given population. Moreover, this quality check 
is necessary before a tool is recommended for use in 
clinical practice and research.

Previous psychometric studies of anxiety tests, includ-
ing the GAD-7, have focused on the investigation of their 
test-retest reliability, concurrent validity, and internal 
consistency.6,8 However, inconsistencies in factorial valid-
ity assessments and findings are seen across studies with 
reports showing four types of 1-Factor models (difference 
coming from correlated error terms), a 2-Factor as well as 
a bifactor model.9 Factorial validation is considered neces-
sary to explore the validity of the theoretical construct 
underlying the test and to determine the best means for 
interpreting the item scores, as well as for addressing the 
issues of singularity, multicollinearity, and redundancy of 
the items. Additionally, considering the ordinal nature of 
the GAD-7 item scores, it may be technically better to use 
statistical methods suitable for such data. To the best of 
our knowledge, there is no psychometric validation study 
of GAD-7 with specific reference to African young adults, 
a group that is vulnerable to the development of anxiety 
and its potential complications. A systematic review of 48 
reviews found that the prevalence of anxiety disorders, 
including GAD ranges between 4 to 25% in the general 
population, while the rates are 4.4% and 2.5 to 9.1% 
among Africans and young adults, respectively.10 

Adolescents and young adults seem prone to mental dis-
orders including anxiety, with studies reporting a lifetime 
prevalence of up to 30%.11 A recent study among 
Ethiopian university students using the GAD-7 as the 
screening tool for anxiety disorders reported a prevalence 
of 21.9%.12 Additionally, many predictors of anxiety and 
related mental diseases have been found to be common in 
Ethiopians such as epilepsy, people living with HIV, 

childhood sexual abuse, substance use, sleep disorders, 
low economic status, or food insecurity.13

In such a context, the availability of a GAD measure, 
which has been comprehensively validated in this age 
group, may be beneficial for an easy, efficient, and cost- 
effective screening of the condition in this population. 
Therefore, the present study aimed to evaluate (a) the 
reliability, (b) factorial validity, (c) discriminative validity, 
and (d) preliminary item analysis based on the classical 
theory of GAD-7, using categorical data assumptions, in 
a sample of Ethiopian young adults.

Methods
Participants
For this study, a sample of 400 students were initially 
earmarked, of which 39 declined to participate, 76 were 
excluded (self-reported memory problems/use of neurop-
sychiatric medicine (n=16); age not in the 18–20 years 
range (n=60), and 15 did not report on the day of data 
collection). Finally, a study sample of 270 students in the 
young adult age group (18–20 years, BMI = 20.58 ± 
3.18 kg/m2) participated during February-May of 
2017 period for the present study (Figure 1). Students 
with active enrollment in the courses of the Mizan 
Campus of the Mizan-Tepi University at the time of the 
study with an age range of 18–20 years (a stage just after 
and overlapping with late adolescence) were included in 
this study. Participants with self-reported use of medica-
tions for neuropsychiatric conditions or self-report of 
memory problems were excluded to minimize chances of 
memory bias on the study outcome. There were neither 
construct-level nor item-level missing data for the GAD-7 
scores in the study sample.

Procedure
This cross-sectional study was approved by the 
Institutional review board of the College of Medicine 
and Health Sciences, Mizan-Tepi University, Ethiopia. 
All participants signed a written informed consent form. 
Furthermore, the study was carried out following the 
Helsinki guidelines for the ethical conduct of scientific 
studies involving human subjects. Participants meeting 
the eligibility criteria were identified and recruited for 
participation in the study. Data were collected using 
a participants’ characteristics questionnaire, Perceived 
Stress Scale-10 (PSS-10), and the GAD-7 scale. All ques-
tionnaires used in the study were administered in the 
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English language, in as much as the medium of instruction 
in all Ethiopian government universities is English.

Measures
Perceived Stress Scale-10
The Perceived Stress Scale-10 (PSS-10) was designed to 
quantify the self-reported level of stress by evaluating parti-
cipants’ thoughts and feelings in the one month prior to the 
test’s administration. Each item in the 10-item questionnaire 
is scored on a 5-point Likert scale, where 0ʹ indicates ‘never’ 
and ‘5ʹ indicates ‘very often’. The total of possible PSS 
scores ranges from 0 to 40. The final PSS score is calculated 
by reversing responses (e.g., 0 = 4, 1 = 3, 2 = 2, 3 = 1 & 4 = 0) 
to the four positively stated items (items 4, 5, 7,  
& 8) and then summing across all scale items.14 High 
scores indicate higher levels of stress. Six of the items 
on the PSS-10 scale relate to perceived or felt levels of 
stress, while the remaining four items concern the strate-
gies used by the test taker to cope with stress. The PSS 
tool has been determined to have adequate psychometric 
properties in different population groups.13 Moreover, 

PSS-10 has been reported to show favorable psychometric 
measures such as convergent validity, structural validity, 
reliability, and item discrimination among university stu-
dents in Ethiopia.13 Previous studies reported an adequate 
internal consistency of PSS-10 as measured by Cronbach’s 
alpha (0.74 to 0.91)15 and McDonald’s Omega (0.68 to 
0.80).13 A recent study on university students in Saudi 
Arabia found an adequate internal consistency of the 
PSS-10 as measured by Cronbach’s alpha of 0.78 and 
0.71 for the PSS Factor-1 and Factor-2 scores, 
respectively.16

Generalized Anxiety Disorder – 7 Scale
The GAD-7 scale is a 7-item questionnaire used to quantify 
the self-reported magnitude of anxiety symptoms in the 
participants during the previous fortnight. The GAD-7 uses 
a framework of anxiety symptoms described in the DSM-IV.6 

Each item is scored on a Likert scale from 0 (not at all) to 4 
(nearly every day). The scores of all items are added to give 
the final score ranging from 0 to 21. The GAD-7 has accep-
table psychometric validity in some populations, ie, test- 
retest reliability, diagnostic validity, convergent validity, 

Figure 1 Flowchart with the detail of the sampling selection procedure.
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factorial validity, and internal consistency.9 Additionally, 
a recent study on university students in Saudi Arabia found 
an adequate internal consistency of GAD-7 as measured by 
Cronbach’s alpha (0.80).17

Participants’ Characteristics Questionnaire
Participants completed a questionnaire to record their 
demographics and general health status. Information such 
as their age, gender, attendance in the classes, ethnicity, 
presence of chronic health conditions, and years of uni-
versity education.

Statistical Analysis
Data analysis was carried out using the Statistical 
Package for Social Sciences (SPSS) version 23.0 and 
Factor 10.8.04. Participants’ characteristics, reliability, 
item analysis, and divergent validity were explored 
using descriptive statistics, Spearman correlation coeffi-
cient test, Mardia’s test of skewness and kurtosis, 
McDonald’s Omega, and the greatest lower bound for 
reliability.

The Kaiser-Meyer-Olkin (KMO) Test of Sampling 
Adequacy (95% confidence interval), Bartlett’s Test of 
Sphericity, determinant, communality, and inter-item 
Spearman correlations were employed to determine the 
sample size adequacy/suitability of the GAD-7 scores for 
factor analysis. Ceiling and floor effects were also assessed 
using the criterion that the highest or lowest scores were 
reported by at least 15% of the respondents, respectively.18

Tetrachoric correlations (estimated using bootstrap sam-
pling) for inter-item scores of the GAD-7 were used for semi- 
confirmatory factor analysis. Exploratory factor analysis 
(EFA) was employed using robust diagonally weighted least 
squares (RDWLS) with a Promin rotation. Measures used for 
factor retention were Kaiser’s criteria (Eigenvalue ≥1), the 
scree test, the cumulative variance explained rule (>40%), 
and the robust parallel analysis. A range of fit indices, includ-
ing the Comparative Fit Index (CFI), the goodness of fit index 
(GFI), weighted root mean square residual (WRMR), root 
mean square error of approximation (RMSEA), non-normed 
fit index (NNFI), χ2, and χ2/df, were also employed following 
standard recommendations.19 Among these fit statistic indices, 
RMSEA with values of 0.05 or less indicated that the data 
exhibited a good fit.19 The findings of a WRMR (≤ 0.05) and 
χ2/df (≤ 3) implied that the data showed an adequate and 
exceptional fit.19 A value (≥0.95) for CFI, NNFI, and GFI 
indicated an excellent fit.19

The effectiveness and quality of the explored factor 
structure of GAD-7 were quantified using the factor 
determinacy index (FDI) and marginal reliability. 
A value greater than 0.9 of FDI is optimal for establish-
ing reliability in individual assessment.20 Marginal relia-
bility, calculated as a square of the FDI, is used as 
a measure of the reliability of the corresponding factor 
score.21 Explained common variance (ECV) of 0.7 to 
0.8 helps in further fitting a unidimensional model based 
on the common variance of a set of measured items. 
Ferrando et al suggested the use of the mean of item 
residual absolute loading (MIREAL) for a second factor 
to reflect a departure from unidimensionality if values 
exceeded 0.3.20

Results
Participant’s Characteristics and 
Preliminary Item Analysis
The socio-demographic characteristics of the participants are 
shown in Table 1. All participants were young adults study-
ing in a university (18–20 years). Approximately three- 
fourths of the participants were in the normal body mass 
index (BMI) range (Table 1). About 78% of the students 
had an attendance rate of more than 90%. About 90% did 
not have any chronic health diseases. About half of the study 
sample reported having mild anxiety symptoms. Overall, the 
anxiety scores for the students (assessed using GAD-7) were 
in a moderate range. Univariate descriptive statistics, item 
discrimination, and homogeneity results are reported in 
Table 2. The tests of univariate skewness and kurtosis 
showed that item 1 was skewed (the absolute value of 
Z score of skewness was more than 3.29) and two-item scores 
had kurtosis problems as implied by the absolute value of 
Z score of kurtosis above 3.29 (Table 2). However, the GAD- 
7 total score was neither skewed, nor did it show evidence of 
kurtosis as determined by the Z-score of skewness and kur-
tosis, which was below |3.29|.

Although there was no evidence of either a floor or ceiling 
effect for the GAD-7 total score, floor and ceiling effects were 
nevertheless found in the GAD-7 item scores. Only one item 
(item-7) of the GAD-7 showed a ceiling effect, whereas all 
seven of the items showed a floor effect18 (Table 2).

Factorial Validity
Sample Adequacy/Suitability for Factor Analysis
The factorisation of the data was further supported by the 
results of inter-item correlations between GAD-7 items, 
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where about one-third (8 out of 21) of the inter-item correla-
tions were more than 0.3 (Table 3). Additionally, as shown in 
Table 2, communality conditions were satisfactory for all 

GAD-7 items (above 0.2),22 except for item 4. The data 
collected using GAD-7 was appropriate for factor analysis, 
as indicated by the results of the following sample size 
adequacy/suitability indices: Bartlett’s test of sphericity (p 
< 0.001), the determinant score (0.368), and the Kaiser- 
Meyer-Olkin test of sampling adequacy (0.82)23 (Table 4).

Exploratory Factor Analysis
The EFA results are reported in Table 5. As shown, four 
measures were used to extract the number of factors (s) in 
the EFA (ie, the cumulative variance rule (> 40%), the scree 
test, Kaiser’s criteria (Eigenvalues > 1), and parallel analy-
sis). All of these measures unanimously found a 1-factor 
model for the GAD-7. The factor loadings of the GAD-7 
items are presented in Table 2. As shown, all seven items of 
GAD-7 were loaded on a single factor, with the factor 
loadings ranging from 0.38 to 0.63. Comrey and Lee 
(2013) suggested a minimum factor loading score of 0.32.25

Fit Indices
All fit statistic indices provided adequate model fit to the 
data, ie, the 1-factor model followed the specified guide-
lines for CFI (1.000), GFI (1.000), WRMR (0.030), 
RMSEA (0.000 (0.00–0.037)) and NNFI (1.000). 
Moreover, χ2/df was in the ideal range, ie, 0.615.20 

Robust mean and variance-adjusted χ2 was nonsignificant 
(χ2 (5) = 8.605, p = 0.859), further indicating the absolute 
fit of the model.

Effectiveness and Quality of Factor Score Estimates 
and Measures of Closeness to Unidimensionality
As displayed in Table 4, the values used to determine the 
quality and effectiveness of the one-factor structure of the 
GAD-7 in young adults were the factor determinacy index 
(FDI) (0.885) and marginal reliability (0.783). Measures of 
closeness to unidimensionality; ECV was 0.906, while 
MIREAL value was 0.214.

Internal Consistency and Item 
Discrimination
As shown in Table 4, both measures used for the internal 
consistency assessment demonstrated adequate internal 
consistency, the greatest lower bound for reliability 
(0.813),24 and the McDonald’s Omega (0.772).25 The ana-
lysis of item-total correlations revealed that the scores of 
all GAD-7 items were correlated significantly with the 
GAD-7 total score (r = 0.47 to 0.65, p < 0.01) (Table 2).

Table 1 Participant Characteristics

Characteristics Mean ± SD/Frequency

Age (years) 19.61 ± 0.62
18 19 (7.0)

19 68 (25.2)

20 183 (67.8)

Body mass index (Kg/m2)
Underweight 66 (22.2)

Normal 188 (69.6)

Over-weight 16 (5.9)
Obese 6 (2.2)

Gender
Male 193 (71.5)

Female 77 (28.5)

Attendance (percentage)

Up to 80 27 (10.0)

80–90 32 (11.9)
90–100 211 (78.1)

Ethnicity
Amhara 85 (31.5)

Bench 17 (6.3)

Keffa 5 (1.9)
Oromo 81 (30.0)

Tigre 3 (1.1)

Wolaita 8 (3.0)
Unreported 71 (26.3)

Chronic health conditions
Yes 28 (10.4)

No 242 (89.6)

Years of university education

1 year 143 (53.0)

2 year 92 (34.1)
3 year 8 (3.0)

4 year 11 (4.1)

5 year 16 (5.9)

PSS 20.2 ± 6.0

GAD total score 7.1 ± 4.1

Anxiety*
Normal (0–4) 63 (23.3)

Mild anxiety (5–9) 114 (42.2)

Moderate anxiety (10–14) 79 (29.3)
Severe anxiety (15–21) 14 (5.2)

Note: *Based on GAD-7 total score. 
Abbreviations: SD, standard deviation; PSS, Perceived Stress Scale-10 total score; 
GAD, generalized anxiety disorder.
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Divergent Validity
As displayed in Table 6, the scores for all GAD-7 items 
were correlated significantly with the PSS score (p < 0.05 
for items 1, 3, and 6; p < 0.01 for all other items). 
However, the correlation was weak (r = 0.11 to 0.24). 
A similar weak and significant correlation was found 
between GAD total score and PSS-10 total score (p < 
0.01, r = 0.25).

Discussion
This is the first study to assess the psychometric character-
istics of the GAD-7 in a sample of African young adults. 
Secondly, the study employed a novel strategy of categorical 
data assumptions to investigate the factorial validity, discri-
minative validity, and internal consistency of GAD-7. 

A newly established and innovative methodology to investi-
gate the effectiveness and quality of factor score estimates 
and measures of closeness to unidimensionality was also 
employed. Overall, the results of this study showed that the 
unidimensional structure of the GAD-7 had sufficient inter-
nal consistency, strong internal homogeneity, divergent 
validity, and item discrimination in young adults.

Preliminary Item Analysis
The issue of univariate distribution for items of the GAD-7 
scores, ie, the presence of skewness and kurtosis, supported 
the application of categorical data methods for factor analysis 
and internal consistency assessment.26 Similar to our findings 
of a floor effect, García-Campayo et al reported a floor effect 
for two items of GAD-7 in the Spanish population.27 

Table 2 Univariate Descriptive Statistics, Communality and Factor Loadings of the Generalized Anxiety Disorder (GAD)-7 Scale 
Among Young Adults

Items of 
the 
GAD-7

Skewness Kurtosis Item-Total 
Correlations#

Communality 
(h2)¥

Factor 
Loading¥

Percentage 
Distribution Across 

Item Scores
Statistics 

(SE)
Z Score Statistics 

(SE)
Z Score

0 1 2 3

Item - 1 0.60 (0.15) 4.01 −.46 (0.30) −1.54 0.579* 0.324 0.569 34.4 39.6 19.3 6.7

Item - 2 0.44 (0.15) 2.94 −.91 (0.30) −3.08 0.627* 0.386 0.621 36.7 30.7 25.6 7.0

Item - 3 0.45 (0.15) 3.05 −.94 (0.30) −3.18 0.655* 0.399 0.632 32.6 33.3 20.7 13.3

Item - 4 0.31 (0.15) 2.08 −.73 (0.30) −2.48 0.478* 0.145 0.381 26.7 39.3 27.0 7.0

Item - 5 0.34 (0.15) 2.32 −.99 (0.30) −3.34 0.650* 0.361 0.601 33.0 30.7 27.0 9.3

Item - 6 0.39 (0.15) 2.61 −.89 (0.30) −3.00 0.601* 0.336 0.579 31.9 33.7 25.2 9.3

Item - 7 0.26 (0.15) 1.76 −1.16 (0.30) −3.91 0.635* 0.375 0.612 28.1 31.1 23.3 17.4

Notes: *p <0.01; #Spearman correlation coefficient; ¥diagonally weighted least squares for unrotated solution. 
Abbreviation: SE, standard error.

Table 3 Inter-Item Correlation Matrix of the Generalized Anxiety Disorder (GAD)-7 Scale Among Young Adults

Items of the GAD-7 Item-1 Item-2 Item-3 Item-4 Item-5 Item-6 Item-7

Item-1

Item-2 0.239**

Item-3 0.317** 0.342**

Item-4 0.209** 0.218** 0.155*

Item-5 0.265** 0.314** 0.373** 0.230**

Item-6 0.282** 0.283** 0.263** 0.187** 0.325**

Item-7 0.278** 0.349** 0.304** 0.181** 0.269** 0.312**

Notes: *p < 0.05; **p < 0.01.
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However, Sousa et al did not find major evidence of a floor 
effect, but their study sample showed the presence of 
a ceiling effect in Portuguese psychiatry patients.8 In this 
study, the sample comprised of a nonclinical population of 
university students who were not undergoing treatment for 
psychiatric conditions. A similar trend for a floor effect has 
been reported for questionnaire instruments measuring other 
clinical features in nonclinical populations.28

Sample Adequacy/Suitability for Factor 
Analysis
This is the first study to rigorously assess the adequacy/ 
suitability of the dataset for factor analysis. Most of the 
previous studies that have investigated the factorial 
validity of the GAD-7 either did not assess sample 
adequacy/suitability or else they used only one measure 
to conclude the factorability of the GAD-7 scores in 
their respective study populations.22,27,29–31 The under-
reporting of sample adequacy/suitability by previous 
studies investigating the factorial validity of the GAD- 
7 is contrary to recommended norms.19 In our study, the 
results of KMO, the value of the determinant, Bartlett’s 
test of sphericity, and moderate to strong inter-item 

correlations all support the conclusion that GAD-7 
scores were suitable for factor analysis. Although one 
of the items showed a low value for communality, the 
items were retained for factor analysis. The decision to 
retain item 4, irrespective of its low communality score 
(0.145) was taken because the item total correlation 
(0.478) and the factor loading score (0.38) for this 
item was in the inadequate range.32,33 Moreover, the 
deletion of the item would have meant the loss of 
relevant information. Furthermore, an inspection of 
Cronbach’s alpha after deleting an item also did not 
favor the removal of the item.32

Exploratory Factor Analysis
The four methods of factor extraction, including the 
robust measure of parallel analysis, unanimously 
favored a one-factor structure for the GAD-7 in the 
study population of young adults. Few studies have 
employed multiple measures of factor extraction that 
have included a robust measure.34 Given this deficiency 
in the literature, it is recommended that multiple mea-
sures of factor extraction be employed, including at least 
one robust measure such as parallel analysis, the bro-
ken-stick method, etc.19 Factor loadings indicated an 
excellent level of correlation between the GAD-7 items 
and the factor score estimate33 since all of them were 
found to have more than the minimum recommended 
value of 0.32.33

Model Fit
An excellent fit was implied by the model fit indices 
which were from different categories; this provided 
unanimous support for the unidimensionality of the 
GAD-7 in the study population of young adults. The 
unidimensional model for GAD-7 has been reported in 
Americans visiting primary health care, Americans of 
Hispanic descent who speak English or Spanish, and 
pregnant women in Peru.6,35 Moreover, the unidimen-
sional model, as shown in this study of young adults, is 
not similar to modified models with correlated error 
terms, as has been reported in some populations. 
However, it is advisable to note that few of these studies 
employed measure(s) that would have indicated the suit-
ability of their data for factor analysis.29,31 Therefore, 
the original 1-factor model of the GAD-7 was found to 
be adequately valid in young adults.6

Table 4 Multivariate Descriptive, Sample Size Adequacy, Quality 
and Effectiveness of Factor Score, and Reliability Measures of the 
Generalized Anxiety Disorder (GAD)-7 Scale Among Young 
Adults

Measures Values

Multivariate descriptive
Mardia’s skewness Χ2 (df = 84) = 143.021, 

p = 0.999

Mardia’s kurtosis Χ2 = −0.833, p = 0.202

Effectiveness and quality of factor score 

estimates*
Factor Determinacy Index (FDI) 0.885

Expected a posteriori 
marginalreliability

0.783

Sample size adequacy
Bartlett’s test of Sphericity Χ2 (df = 21) = 266.8, 

p < 0.001

Determinant 0.368
KMO (95% confidence interval) 0.819 (0.802–0.853)

Internal consistency
Greatest Lower Bound to Reliability 0.813

McDonald’s Omega 0.772

Notes: Kaiser-Meyer-Olkin Test of Sampling Adequacy (KMO); *for the 1-factor 
structure of the GAD-7 scale.
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Effectiveness and Quality of Factor Score 
Estimates and Measures of Closeness to 
Unidimensionality
The factor determinacy was adequate for showing the 
applicability of the unidimensional model for research 
applications in young adults, according to the cut-off cri-
teria (0.80) of Gorsuch.20 Furthermore, the values were 
very close to the limit needed for individual assessment 
(0.90). Marginal reliability is an index of precision as well 
as of sensitivity; higher values imply that respondents can 
be effectively differentiated based on their scores. The 
values for marginal reliability were adequate but slightly 
less than that required for individual assessment, ie, 0.8.20 

ECV further complemented the unidimensional nature of 
all seven items of the GAD-7 scale in this study population 
of older adolescents.36 Furthermore, support for the uni-
dimensional loading of all item scores of the GAD-7 was 
indicated by the MIREAL value, which was less than 0.3. 
This adequately negated any divergence from unidimen-
sionality by indicating an insignificant cross-load on 
the second factor. This is a relevant issue since some 
previous studies have suggested that a 2-Factor model 
was appropriate, while another suggested a bifactor 
model would be applicable.9,22

Internal Consistency and Item 
Discrimination
The internal consistency of the GAD-7 was adequate to 
good as indicated by the McDonald’s omega and the great-
est lower bound for reliability. The present study used 
McDonald’s omega and the greatest lower bound of relia-
bility as a better alternative to Cronbach’s alpha, consider-
ing the high level of internal consistency of the ordinal 
level responses of the GAD-7.24 The internal consistency 
results indicate that the GAD-7 items were measuring 
a single underlying construct wherein a one-factor struc-
ture best characterized the data.37 The item-total correla-
tions were greater than 0.3; the lowest value was 0.38 
(between GAD-7 item-4 and the total score). This result 
supports the inference that the items of the GAD-7 are in 
line with the outcome. The finding further supports the 
conclusion that the items of the GAD-7 were measuring 
a similar construct and, thus demonstrating that the scale 
possessed adequate item discrimination.32 A direct com-
parison with previous studies is not possible since none of 
them used McDonald’s omega or the greatest lower bound Ta
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of reliability to investigate the psychometric properties of 
the GAD-7.

Divergent Validity
The results demonstrated a positive and significant correlation 
between GAD-7 and PSS-10 scores. Ample evidence has 
shown that stress and anxiety are comorbid.38 Stress is one 
of the predisposing factors leading to anxiety.38 Even though 
stress and anxiety have a close relationship, it is important to 
bear in mind that both conditions are nonoverlapping and 
represent discrete psychological conditions.38 Therefore, the 
modest value of the correlation coefficient between GAD-7 
scores with the measure of psychological distress does sup-
port divergent validity in the study population.

Some of the limitations that might better be taken into 
consideration while inferring generalizations from the cur-
rent study are mentioned here. The study sample comprised 
of university students who were young adults; therefore, the 
lack of older adult groups may limit the generalizability of 
the study findings. Furthermore, modest sample size, non- 
assessment of other psychometric characteristics such as 
test-re-test reliability, concurrent validity, and measurement 
invariance of factorial validity are some of the methodolo-
gical limitations that future studies should address. Future 
studies using categorical data assumptions should investi-
gate the temporal and longitudinal measurement invariance 
of the GAD-7 factor structures in African populations. 
Multi-centric studies using samples from different regions 
in Africa may help in better understanding about the struc-
tural invariance of GAD-7 across African demographics. It 
may be interesting to investigate the item response theory- 
based robust item-level psychometric features of the GAD-7 
in African populations. Nevertheless, the study provides 
valuable evidence about the adequate psychometric validity 

of the GAD-7 in young adults, an age group that is at an 
increased risk of GAD.

Conclusions
In summary, the unidimensional structure of the original 
English version of the GAD-7 showed an excellent fit, 
which was further complemented by additional measures. 
The instrument also showed adequate internal consistency, 
divergent validity, and item discrimination in the present 
sample of Ethiopian young adults. Therefore, the GAD-7 
may be regarded as a valuable tool for primary health care 
physicians and counselors when screening young adults 
for GAD. The findings of this validity study imply that 
GAD-7 tool could help in easy and cost-effective screen-
ing of anxiety and GAD symptoms among young adults in 
the resource-limited health facilities of low- and middle- 
income countries of Africa.
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Table 6 Divergent Validity: Correlation Between the Perceived 
Stress Scale-10 and the Generalized Anxiety Disorder-7 Scale 
Scores Among Young Adults

GAD Scores PSS Score

Item-1 0.244**

Item-2 0.143*
Item-3 0.181**

Item-4 0.140*

Item-5 0.130*
Item-6 0.173**

Item-7 0.115
Total score 0.255**

Notes: **p<0.01; *p<0.05.
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