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A B S T R A C T

Background: Valid, reliable, and easy-to-administer scales are crucial for identifying mental health conditions, 
especially in LMICs where such scales tend not to be validated. This study aims to address this gap by investi
gating the psychometric properties and factorial structure of the PHQ-9 and GAD-7 in a sample of young women 
in Soweto, South Africa.
Methods: The PHQ-9 and GAD-7 were administered to 6028 women aged 18–28 years old. Cronbach's alpha, 
Mokken scale analysis, and Confirmatory Factor Analysis were used to provide support for the internal consis
tency and construct validity of these scales.
Results: Both scales demonstrated good internal consistency (α = 0.81 for PHQ-9 and α = 0.84 for GAD-7). In
ternal consistency reliability was further supported by positive inter-item correlations and item-by-scale corre
lations for all items on both measures. CFA of the PHQ-9 and GAD-7 showed a reasonable fit for the 1-factor 
model and 2-factor models (depression and anxiety with somatic and cognitive subtypes).
Limitations: This study was limited to young African women in urban Soweto who were proficient in English, 
which may affect generalizability. Differences in language or cultural context may impact the accuracy and 
applicability of these scales to other African populations.
Conclusion: The PHQ-9 and GAD-7 are valid and reliable for identifying psychological distress in the studied 
population. Despite showing good psychometric properties, further diagnostic assessment is needed to confirm 
clinical diagnoses. The scales are useful for identifying those at risk but not a substitute for comprehensive 
diagnostic evaluations.

1. Introduction

Depression and anxiety are universally prevalent chronic non- 
communicable diseases (NCD) with a significant contribution to the 
Global Burden of Diseases (Santomauro et al., 2021). Depression is 
classified as a prevailing sense of sadness or hopelessness, whilst anxiety 
involves an overwhelming sense of worry, nervousness, and fear (APA, 
2013). The widespread prevalence of depression (26 %) and anxiety (18 
%) in South African adults have been estimated in a large-scale na
tionally representative weighted survey conducted in 2021 (Craig et al., 

2022). Women have been shown to have a higher risk of probable 
depression compared to men (Craig et al., 2022; Jewkes et al., 2010), 
with nearly one in every five women reporting moderate to severe levels 
of anxiety (Mkhwanazi and Gibbs, 2021). Among young women in Af
rica, depression and anxiety are the leading causes of disability, 
morbidity, and mortality (Materu et al., 2020). With approximately 19 
% and 15 % of young South African women reporting symptoms of 
probable depression and anxiety (Draper et al., 2022a, 2022b; Draper 
et al., 2023; Redinger et al., 2020), mental health should be prioritized 
as a public health concern for this population.
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Depression and anxiety are distinctive mental health conditions; 
however, a combination of depressive and anxiety symptoms can war
rant the diagnosis of probable depression and anxiety at the same time 
(APA, 2013). This is further complicated by the overlap of certain 
symptoms in both conditions, such as increased irritability, changes in 
sleep and energy levels, and cognitive difficulties, which can make it 
difficult to distinguish between the two conditions. The presence of co- 
morbid depression and anxiety compilates treatment outcomes (Vittengl 
et al., 2019), highlighting the importance of identifying both conditions 
before deciding on the necessary treatment. The comorbidity of 
depression and anxiety has been found to be significant in the South 
African context. One nationwide study showed that 58.1 % of South 
African adults with probable depression also reported probable anxiety 
(Craig et al., 2022). There is a higher severity risk and burden with 
comorbid depression and anxiety, including functional impairments, 
social and occupational difficulties, suicidal ideation and attempts, and 
a higher risk of developing other mental health conditions (Materu et al., 
2020; Weiss et al., 2016). Due to the probable prevalence of comorbid 
depression and anxiety in the South African context, it is important to 
have appropriate scales to estimate different types of clinical profiles 
through the identification of patterns of mental health symptoms.

The routine administration of mental health scales in primary health 
care settings is recommended to ensure early detection, appropriate 
referral for treatment, and reduction of the burden of depression and 
anxiety (Kroenke et al., 2007; Materu et al., 2020; Stein et al., 2014). The 
Patient Health Questionnaire-9 (PHQ-9) and Generalized Anxiety 
Disorder-7 (GAD-7) are self-administered scales based on the Diagnostic 
and Statistical Manual of Mental Disorders (DSM) criteria for depression 
and anxiety (APA, 2013). The PHQ-9 and GAD-7 have been established 
to be reliable and valid scales for measuring depression and anxiety 
separately and as comorbid conditions (Kroenke et al., 2001; Spitzer 
et al., 2006). Whilst these scales were developed and evaluated in 
Europe and North America, they have been frequently used in settings 
with poor mental health service provision and a lack of specialized staff 
(Mughal et al., 2020). They have reliably been used for detecting 
depression and anxiety in South African adolescents (Marlow et al., 
2022), as well as in other African countries (Materu et al., 2020; Mon
ahan et al., 2009; Osborn et al., 2020). Nevertheless, there is a dearth of 
literature on the use of these mental health scales in low- and middle- 
income countries (LMICs) such as South Africa, and particularly 
among young women, which is the gap this study intends to address. 
This study aimed to examine the internal consistency reliability (how 
well the items on each scale measure the same construct and are 
consistent with each other?) and construct validity (does each scale 
accurately measure the theoretical construct it is supposed to assess?) of 
the PHQ-9 and GAD-7.

This study will also assess the factorial structure of the PHQ-9 and 
GAD-7 to determine the possibility of somatic and cognitive sub
dimensions for this population, as well as explore how these sub
dimensions could be related to presentations of depression and anxiety. 
Whilst the PHQ-9 and GAD-7 were developed as unidimensional scales 
for depression and anxiety (1-factor models), numerous confirmatory 
factor analysis (CFA) investigations have recurrently identified specific 
items reflecting a cognitive factor and somatic factor, providing evi
dence for a 2-factor model for each scale (Boothroyd et al., 2018; De Man 
et al., 2021; Lamela et al., 2020; Rutter and Brown, 2017). The PHQ-9 
items which load on the cognitive factor are P1 (Anhedonia), P2 
(Depressed mood), P6 (Feelings of worthlessness) and P9 (Suicidal 
ideation), whereas P3 (Sleep difficulties), P4 (Fatigue), P5 (Appetite 
changes), P7 (Concentration difficulties) and P8 (Psychomotor agita
tion) load on to the somatic factor. For the GAD-7, items which load on 
the cognitive factor are G1 (Feeling nervous, anxious or on edge), G2 
(Cannot control worry), G3 (Worry about a variety of topics, events, or 
activities) whereas G7 (Feeling afraid as if something awful might 
happen), and G4 (Trouble relaxing), G5 (Restlessness) and G6 (Easily 
annoyed or irritable) load on to the somatic factor. Since the somatic and 

cognitive subdimensions have been shown to correspond with different 
clinical presentations of depression and anxiety (Boothroyd et al., 2018; 
De Man et al., 2021; Lamela et al., 2020; Rutter and Brown, 2017), 
distinguishing between potential depression and anxiety subtypes can 
inform appropriate mental health interventions. Furthermore, specific 
item responses can be more prevalent for certain subgroups as item- 
specific variances have been found in other non-Western populations 
in Africa (Materu et al., 2020; Monahan et al., 2009; Osborn et al., 2020) 
and India (De Man et al., 2021). Examining the factorial structure of data 
from a specific population can elucidate the probable existence of 
depression and anxiety subdimensions that may be relevant to different 
cultures and settings (De Man et al., 2021).

The study aimed to provide evidence on whether the PHQ-9 and 
GAD-7 are psychometrically reliable and valid scales for use among 18- 
to 28-year-old women living in Soweto. Concerns regarding the appli
cation of these scales in different cultural and social contexts (De Man 
et al., 2021; Materu et al., 2020; Monahan et al., 2009; Osborn et al., 
2020) drive this research. The study explored how these scales can 
accurately interpret mental health constructs in a sample of young South 
African women, providing evidence of their utility and generalizability 
across different populations. The diagnostic value of these instruments 
in recognizing depressive and anxiety disorders can only be determined 
if the scales are psychometrically applicable and valid for specifically 
defined age groups, cultures, and settings. Therefore, this research 
investigated the psychometric properties of the PHQ-9 and GAD-7 in this 
population to ensure the appropriateness of these mental health 
assessment scales, to improve evidence-based mental health care for 
women in South Africa.

2. Materials and methods

2.1. Population and setting: HeLTI SA Bukhali

This study formed part of the Bukhali randomised controlled trial as 
part of the Healthy Life Trajectories Initiative (HeLTI) aims to evaluate 
the impact of a complex continuum of care interventions for young 
women aged between 18 and 28 years old (Norris et al., 2022). The 
Bukhali intervention focuses on enhancing physical and mental health to 
establish healthier trajectories for women and their children (Draper 
et al., 2023). This study is being conducted in Soweto, which is a densely 
populated urban setting with a predominantly low- to middle-income 
and multilingual population in Johannesburg. Participants were 
recruited through a survey of approximately 30,000 Soweto households 
through community-based recruitment methods described in detail 
elsewhere (Norris et al., 2022). Young women in Soweto who were not 
pregnant and had no previous diagnosis of cancer, Type I Diabetes, or 
Epilepsy were invited to participate in the trial. If they were willing to 
participate, baseline data were collected from 6062 women during a 
single visit, including depression and anxiety indicators, which formed 
the focus of this study. Participants who were missing data on depression 
and anxiety indicators were excluded, thus, the included sample for this 
analysis was 6028 women.

2.2. Ethical considerations

Ethical approval for the HeLTI SA trial and process evaluation was 
obtained from the Human Research Ethics Committee (Medical) (HREC) 
of the University of the Witwatersrand, South Africa (reference: 
M1811111). The trial is registered with the Pan African Clinical Trials 
Registry (https://pactr.samrc.ac.za identifier: PACTR2019037501 
73871).

2.3. Mental health scales

The PHQ-9 is routinely used to assess the presence and severity of 
depression symptoms (Kroenke et al., 2001). Participants were asked to 
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rate how often over the last two weeks they were bothered by 9 specific 
symptoms, with responses recorded on a four-point Likert scale ranging 
from 0 (“Not at all”) to 3 (“Nearly every day”). Based on these responses, 
the level of probable depression was categorized into five groups: min
imal (scoring in the ranges of 0–4), mild (scoring in the ranges of 5–9), 
moderate (scoring in the ranges of 10–14), moderately severe (scoring in 
the ranges of 15–19), and severe (scoring in the ranges of 20–27). The 
unidimensional representation of probable depression was defined by a 
PHQ-9 score of 10 or greater.

The GAD-7 is routinely used to assess the presence and severity of 
anxiety symptoms (Spitzer et al., 2006). Participants were asked to rate 
how often over the last two weeks they were bothered by 7 specific 
symptoms, with responses recorded on a four-point Likert scale ranging 
from 0 (“Not at all”) to 3 (“Nearly every day”). Based on these self-report 
responses, the level of probable anxiety was categorized into four 
groups: minimal (scoring in the ranges of 0–4), mild (scoring in the 
ranges of 5–9), moderate (scoring in the ranges of 10–14), and severe 
(scoring in the ranges of 15–21). The unidimensional representation of 
probable anxiety was defined by a GAD-7 score of 10 or greater.

Since cut-off values for the general South African population or 
specific population groups have not been established, we used the cat
egories offered by the PHQ-9 authors (Kroenke et al., 2001) and the 
GAD-7 authors (Spitzer et al., 2006). The cut-off values were used to 
represent the prevalence of probable depression (PHQ-9 score of 10 or 
greater), probable anxiety (GAD-7 score of 10 or greater) and probable 
comorbid depression and anxiety (PHQ-9 score of 10 or greater AND 
GAD-7 score of 10 or greater).

2.4. Statistical analysis

Data were cleaned and analyzed using Stata® (Version 17.0, Stata
Corp, College Station, TX, USA). The PHQ-9 and the GAD-7 were 
screened for missing values and normality, assessed at the univariate 
and multivariate levels. The distribution of the continuous variables was 
assessed using the Shapiro-Wilk test. All continuous variables were 
presented as means (standard deviation, SD) and categorical variables 
were presented as frequencies (%).

To determine the scale reliability of both the PHQ-9 and GAD-7, 
Cronbach's alpha was used, where α value of 0.70 or greater was 
considered acceptable, given that a higher α value tends to indicate 
higher internal consistency (Streiner, 2003). Since the PHQ-9 and GAD- 
7 were developed as unidimensional measures and the length of a 
measure has been shown to affect α, item characteristics and discrimi
nations were also explored to provide additional evidence for internal 
consistency reliability (Streiner, 2003). Item-means, inter-item correla
tions, and item-by-scale correlations were investigated, with acceptable 
inter-item correlations considered to fall within the range of 0.20 to 0.50 
and item-by-scale correlations to fall within the range of 0.20 to 0.39 
(Clark and Watson, 1995).

To further understand the dimensional structure of the measures, a 
non-parametric method of item response theory approach called 
Mokken analysis was adopted to investigate the number of items 
measuring the same underlying concept in each measure (Mokken, 
1971). Loevinger's coefficient (H) was the main calculation in Mokken 
scale analysis, which revealed the extent to which pairs of items con
formed to Guttman criteria. Although based on Guttman scaling, 
Mokken does not assume error-free data but is rather concerned with 
how scores on pairs of items were consistently relative to one another. 
Loevinger's H calculates the size of this error for each item, pairs of 
items, and the overall measure. Using the automated item selection 
procedure, the default scalability criterion was set at H of 0.3 or greater 
for each item. Loevinger's H (the “H value”) of 0.5 indicated a strong 
scale; weak scales were represented by H values of 0.3 and below.

A selection of models was tested using confirmatory factor analysis 
(CFA) to evaluate what model best suited the data. For the PHQ,9, we 
tested a 1-factor model (depression factor) and a correlated 2-factor 

model (cognitive and somatic factors) as this has been proposed in 
prior studies (Lamela et al., 2020). For the GAD-7, we tested a 1-factor 
model (anxiety factor) and a correlated 2-factor model (cognitive and 
somatic factors) as this has been proposed in prior studies (Beard and 
Björgvinsson, 2014; Rutter and Brown, 2017; Doi et al., 2018). As the 
multivariate normality assumption was violated, the assessment of these 
models was based on their χ2-values, the item indicators' loadings and 
the following sample-corrected for non-normal data goodness of fit 
indices. Model fit was compared using the following indices and target 
cut-offs: the Standardized Root Mean Square Residual (SRMR) (≤0.08), 
the Root Mean Square Error of Approximation (RMSEA) with a 90 % 
confidence interval (≤0.08), Comparative Fit Index (CFI) (≥0.95), and 
the Tucker-Lewis Index (TLI) (≥0.95).

3. Results

3.1. Study samples description

Table 1 provides the demographic characteristics of the sample of 
6028 women who participated in the study. The average of participants 
was 22.29 years (SD = 2.89), with an age range between 18 and 28 years 
of age. The majority of women had completed matric education (65.18 
%), with a medium household asset score of 7.97 (SD = 2.06). Forty-six 
percent of women were single, 48.32 % were in committed relation
ships, 4.84 % were co-habiting with their partners, and 0.98 % were 
married. Age, household asset score and education level were fairly 
consistent across diagnostic groups, with slight variations in means and 
similar ranges. A notable pattern was observed in relationship status, 
with those who were single having a higher proportion in the probable 
depression and anxiety groups compared to being in a relationship, 
cohabiting, and being married.

3.2. Prevalence of depressive and anxiety symptoms

Using the cut-offs proposed by the PHQ-9 and the GAD-7 authors, the 
proportion of participants with probable depression was 14 % (identi
fied by PHQ-9 score of 10 or greater); probable anxiety was 12 % 
(identified by GAD-7 score of 10 or greater); and probable comorbid 
anxiety and depression was 9 % (identified by both PHQ-9 score of 10 or 
greater, and GAD-7 score of 10 or greater). Thirty-one percent of par
ticipants were classified as at-risk for depression (identified by PHQ-9 
score ranging between 5 and 9), 29 % were classified as at-risk for 
anxiety (identified by GAD-7 score ranging between 5 and 9), and 17 % 
were at-risk for probable comorbid depression and anxiety (identified by 
both PHQ-9 score ranging between 5 and 9, and GAD-7 score ranging 
between 5 and 9). Fifteen percent of participants were identified at risk 
for suicidality and/or self-harm, as indicated by agreement with the 
statement “Thoughts that you would be better off dead or of hurting yourself 
in some way”. These results are tabulated in Table 2.

3.3. Reliability

3.3.1. Unidimensional measures of depression and anxiety: PHQ-9 and 
GAD-7

The PHQ-9 demonstrated Cronbach's α of 0.81 and the GAD-7 
demonstrated Cronbach's α of 0.84, suggesting both measures have 
robust reliability for identifying those at risk for depression and anxiety 
in this population (see Table 3). Inter-item correlations were positive 
(PHQ-9 average r = 0.33; GAD-7 average r = 0.44), as were item-by- 
scale correlations (PHQ-9 average r = 0.63; GAD-7 average r = 0.72). 
The two PHQ-9 items with the weakest scale correlations were items P8 
(Moving or speaking so slowly that other people could have noticed. Or the 
opposite) and P7 (Trouble concentrating on things, such as reading the 
newspaper or watching television) with item-by-scale correlations of 0.57 
and 0.59 respectively. These items also had the weakest individual item 
H values from the Mokken scale analysis of 0.32 and 0.34 respectively. 
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The GAD-7 item with the weakest scale correlation was item G7 (Feeling 
afraid as if something awful might happen) with an item-by-scale corre
lation of 0.68. This item also had the weakest individual item H value of 
0.43 from the Mokken scale analysis. All items on the PHQ-9 and GAD-7 
demonstrated H values above the scalability criterion of 0.3 (PHQ-9 
average H value = 0.37; GAD-7 average 0.49), suggesting that both 
measures are acceptable in terms of the internal consistency and scal
ability of items.

3.3.2. 2-Factor measures of depression and anxiety: PHQ-COG, PHQ-SOM 
and GAD-COG, GAD-SOM

To determine the possibility of cognitive and somatic subdimensions 
of depression in a South African population of young women, we sepa
rated the PHQ-9 into the PHQ-COG and the PHQ-SOM. The PHQ-COG 
demonstrated Cronbach's α of 0.74 and the PHQ-SOM demonstrated 
Cronbach's α of 0.67, suggesting the measure has adequate reliability for 
cognitive and somatic symptomology of depression (see Table 4). Inter- 
item correlations were positive (PHQ-COG average r = 0.33; PHQ-SOM 
average r = 0.41), as were item-by-scale correlations (PHQ-COG average 
r = 0.66; PHQ-SOM average r = 0.78). The two PHQ-COG items with the 
weakest scale correlations were items P8 (Moving or speaking so slowly 
that other people could have noticed. Or the opposite) and P7 (Trouble 
concentrating on things, such as reading the newspaper or watching televi
sion) with item-by-scale correlations of 0.62 for both items. These items 
also had the weakest individual item H values from the Mokken scale 
analysis of 0.35 and 0.33 respectively. The PHQ-SOM item with the 
weakest scale correlation was item P5 (Poor appetite or overeating) with 
an item-by-scale correlation of 0.76. This item also had the weakest 
individual item H value from the Mokken scale analysis of 0.40. All 

Table 1 
Demographic characteristics of sample of Sowetan young women.

Total Probable depression Probable anxiety Probable co-morbid depression and 
anxiety

n %/Mean (SD) n %/Mean (SD) n %/Mean (SD) n %/Mean (SD)

Age (years) 6028 22.29 (2.89), range 18–28 865 22.24 (2.86), range 18–28 741 22.24 (2.88), range 18–28 565 22.27 (2.88), range 18–28
Household asset score 6028 7.97 (2.06), range 0–13 865 7.92 (1.99), range 1–13 741 7.92 (2.07), range 1–13 565 7.91 (1.99), range 1–13
Level of education

Not completed matric 2099 34.82 285 32.95 241 32.52 187 33.10
Completed matric 3929 65.18 580 67.05 500 67.48 378 66.90

Relationship status
Single 2764 45.85 461 53.29 400 53.98 313 55.40
In a relationship 2913 48.32 359 41.50 304 41.03 221 39.12
Co-habiting 292 4.84 36 4.16 33 4.45 27 4.78
Married 59 0.98 9 1.04 4 0.54 4 0.71

Table 2 
Prevalence of depression, anxiety, and suicidal ideation symptoms, and probable 
depression and anxiety diagnoses in Sowetan young women.

Total

n =
6028

%

Depression symptoms
Minimal (0–4) 3257 54.03
Mild (5–9) 1906 31.62
Moderate (10–14) 504 8.36
Moderately severe (15–19) 252 4.18
Severe (20–27) 109 1.81

Anxiety symptoms
Minimal (0–4) 3545 58.81
Mild (5–9) 1742 28.90
Moderate (10–14) 448 7.43
Severe (15–21) 293 4.86

Suicidal ideation
Thoughts that you would be better off dead or of hurting yourself in 

some way…
Not at all 5115 84.85
Several days 540 8.96
More than half the days 124 2.06
Nearly every day 249 4.13

Probable diagnoses
Probable depression 865 14.35
Probable anxiety 741 12.29
Probable depression and anxiety 565 9.37

Table 3 
Reliability of unidimensional measures administered to young women in Soweto.

PHQ 1-factor model Item-test 
corr.

Inter-item 
corr.

α H GAD 1-factor model Item-test 
corr.

Inter-item 
corr.

α H

P1 (Little interest or pleasure in doing things) 0.61 0.33 0.80 0.35 G1 (Feeling nervous, anxious or on 
edge)

0.70 0.44 0.83 0.47

P2 (Feeling down, depressed, or hopeless) 0.7 0.31 0.78 0.43 G2 (Not being able to stop or 
control worrying)

0.77 0.42 0.81 0.53

P3 (Trouble falling or staying asleep or sleeping too 
much)

0.65 0.33 0.79 0.37 G3 (Worrying too much about 
different things)

0.76 0.42 0.81 0.54

P4 (Feeling tired or having little energy) 0.67 0.32 0.79 0.39 G4 (Trouble relaxing) 0.73 0.43 0.81 0.50
P5 (Poor appetite or overeating) 0.63 0.33 0.80 0.36 G5 (Being so restless that it is hard 

to sit still)
0.70 0.44 0.83 0.49

P6 (Feeling bad about yourself or that you are a failure 
or have let yourself down)

0.64 0.33 0.79 0.38 G6 (Becoming easily annoyed or 
irritable)

0.70 0.45 0.83 0.47

P7 (Trouble concentrating on things, such as reading the 
newspaper or watching television)

0.59 0.34 0.80 0.33 G7 (Feeling afraid as if something 
awful might happen)

0.68 0.45 0.83 0.44

P8 (Moving or speaking so slowly that other people 
could have noticed. Or the opposite)

0.57 0.34 0.81 0.35

P9 (Thoughts that you would be better off dead or of 
hurting yourself in some way)

0.63 0.33 0.80 0.40

PHQ-9 0.63 0.33 0.81 0.37 GAD-7 0.72 0.44 0.84 0.49
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items demonstrated H values above the scalability criterion of 0.3 (PHQ- 
COG average H value = 0.39; PHQ-SOM average H value = 0.42), 
suggesting that this was a moderate measure in terms of the internal 
consistency and scalability of items.

To determine the possibility of cognitive and somatic subdimensions 
in the GAD-7, the GAD-7 was separated into the GAD-COG and GAD- 
SOM. The GAD-COG demonstrated Cronbach's α of 0.78 and the GAD- 
SOM demonstrated Cronbach's α of 0.70, suggesting the measure has 
good reliability for cognitive and somatic symptomology of anxiety (see 
Table 4). Inter-item correlations were positive (GAD-COG average r =
0.47; GAD-SOM average r = 0.44), as were item-by-scale correlations 
(GAD-COG average r = 0.77; GAD-SOM average r = 0.79). The GAD- 
COG item with the weakest scale correlation was item G7 (Feeling 
afraid as if something awful might happen) with an item-by-scale corre
lation of 0.72. This item also had the weakest individual item H value 
from the Mokken scale analysis of 0.43. The GAD-SOM item with the 
weakest scale correlation was item G6 (Becoming easily annoyed or irri
table) with an item-by-scale correlation of 0.74. This item also had the 
weakest individual item H value from the Mokken scale analysis of 0.42. 
All items demonstrated H values above the scalability criterion of 0.3 
(GAD-COG average H value = 0.39; GAD-SOM average H value = 0.41), 
suggesting that this was a moderate measure in terms of the internal 
consistency and scalability of items.

3.3.3. Validity of measures: confirmatory factor analysis
In addition to exploring the reliability of the measures, this study was 

interested in exploring whether the PHQ-9 and GAD-7 were valid 
measures to assess depression and anxiety in this population of young 
women. Univariate and multivariate normality was assessed for the 
items used in the various 1-factor and 2-factor models before we con
ducted the CFA. Since an estimation method robust to non-normality 
was required, the chi-square test and standard errors were adjusted 
using Satorra-Bentler robust standard errors. The fit indices, per factor 
model, are compared in Table 5.

CFA of the models proposed for the PHQ-9 demonstrated that the 
measures measured the constructs they were designed to measure, 
namely depression (1-factor model) and depression with cognitive and 

somatic symptomology (2-factor model). The correlation between the 
cognitive and somatic factors of the 2-factor model was high (r = 0.86). 
Factor loading estimates revealed that the indicators were strongly 
related to their purported factors for the 2-factor model (range λ =
0.49–0.71). All items loaded significantly onto the single factor and 
loadings were also acceptable for the 1-factor model (range λ =
0.48–0.69) (see Fig. 1). CFA revealed a better fit for a 2-factor model 
(CFI = 0.97, SRMR = 0.03, RMSEA = 0.04), whilst a 1-factor model was 
also acceptable (CFI = 0.95, SRMR = 0.03, RMSEA = 0.05) (see Table 5).

CFA of the models proposed for the GAD-7 demonstrated that the 
measures measured the constructs they were designed to measure, 
namely anxiety (1-factor model) and anxiety with cognitive and somatic 
symptomology (2-factor model). The correlation between the cognitive 
and somatic factors of the 2-factor model was high (r = 0.88). Factor 
loading estimates revealed that the indicators were strongly related to 
their purported factors (1- factor model range λ = 0.59–0.76; 2-factor 
model range λ = 0.58–0.78) (see Fig. 2). CFA revealed a better fit for 
a 2-factor model (CFI = 0.95, SRMR = 0.04, RMSEA = 0.07), whilst a 1- 
factor model was also acceptable (CFI = 0.94, SRMR = 0.04, RMSEA =

Table 4 
Reliability of 2-factor measures administered to young women in Soweto.

PHQ 2-factor model Item-test 
corr.

Inter-item 
corr.

α H GAD 2-factor model Item-test 
corr.

Inter-item 
corr.

α H

P1 (Little interest or pleasure in doing things) 
Cognitive

0.64 0.33 0.72 0.36 G1 (Feeling nervous, anxious or on 
edge) 
Cognitive

0.64 0.33 0.74 0.48

P2 (Feeling down, depressed, or hopeless) 
Cognitive

0.73 0.30 0.68 0.44 G2 (Not being able to stop or 
control worrying) 
Cognitive

0.73 0.30 0.68 0.55

P3 (Trouble falling or staying asleep or sleeping too 
much) 
Somatic

0.78 0.41 0.58 0.42 G3 (Worrying too much about 
different things) 
Cognitive

0.78 0.41 0.69 0.57

P4 (Feeling tired or having little energy) 
Somatic

0.80 0.36 0.53 0.45 G4 (Trouble relaxing) 
Somatic

0.80 0.36 0.54 0.52

P5 (Poor appetite or overeating) 
Somatic

0.76 0.44 0.61 0.40 G5 (Being so restless that it is hard 
to sit still) 
Somatic

0.76 0.44 0.56 0.52

P6 (Feeling bad about yourself or that you are a failure 
or have let yourself down) 
Cognitive

0.69 0.32 0.70 0.41 G6 (Becoming easily annoyed or 
irritable) 
Somatic

0.69 0.32 0.72 0.46

P7 (Trouble concentrating on things, such as reading the 
newspaper or watching television) 
Cognitive

0.62 0.34 0.72 0.33 G7 (Feeling afraid as if something 
awful might happen) 
Cognitive

0.62 0.34 0.77 0.43

P8 (Moving or speaking so slowly that other people 
could have noticed. Or the opposite) 
Cognitive

0.62 0.34 0.72 0.35

P9 (Thoughts that you would be better off dead or of 
hurting yourself in some way) 
Cognitive

0.67 0.32 0.70 0.41

PHQ-COG 0.66 0.33 0.74 0.39 GAD-COG 0.66 0.33 0.78 0.51
PHQ-SOM 0.78 0.41 0.67 0.42 GAD-SOM 0.78 0.41 0.70 0.50

Table 5 
Fit statistics for proposed mental health models.

Model X2 df p-Value CFI TLI RMSEA SRMR

Depression 1-factor
PHQ-9 377.15 27 <0.05 0.95 0.93 0.05 0.03

Depression 2-factor
PHQ-COG 

PHQ-SOM
238.81 26 <0.05 0.97 0.96 0.04 0.03

Anxiety 1-factor
GAD-7 0.72 14 <0.05 0.94 0.90 0.08 0.04

Anxiety 2-factor
GAD-COG 

GAD-SOM
510.75 13 <0.05 0.95 0.92 0.07 0.04
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0.08) (see Table 5).

4. Discussion

Since depression and anxiety are the leading causes of disability, 
morbidity, and mortality among young women in Africa (Materu et al., 
2020), there is a need for easy-to-use, short, and valid scales the iden
tification of psychological distress symptoms in this population. This 
study aimed to examine the internal consistency reliability and construct 
validity of the PHQ-9 and GAD-7 to determine whether these measures 
were psychometrically reliable and valid scales for use among 18- to 28- 
year-old women living in Soweto. The study's use of Cronbach's alpha, 
Mokken scale analysis, and CFA provided a robust exploratory assess
ment of reliability and validity.

The internal consistency the PHQ-9 and GAD-7 was high, as 
demonstrated by a Cronbach's α of 0.81 and 0.84 respectively. This was 
additionally supported by positive inter-item correlations (PHQ-9 
average r = 0.33; GAD-7 average r = 0.44), and item-by-scale correla
tions (PHQ-9 average r = 0.63; GAD-7 average r = 0.72). According to 
the PHQ-9 and the GAD-7, 14 % of young women in this study met the 
criteria for probable depression, 12 % showed symptoms of probable 
anxiety, and 9 % met the criteria for comorbid anxiety and depression. 
These prevalence rates align with a large-scale nationally representative 

weighted survey conducted in 2021 (Craig et al., 2022), as well as other 
studies on young South African women in this setting reporting symp
toms of probable depression and anxiety (Draper et al., 2022a, 2022b; 
Draper et al., 2023; Redinger et al., 2020), confirming that the mental 
health needs of young women should be prioritized as a relatively large 
number of young South African women are at risk for developing mental 
health conditions.

The proportion of participants identified at risk for depression (31 
%), anxiety (29 %) and comorbid anxiety and depression (17 %) did not 
display sufficient depressive and/or anxiety symptomology to warrant a 
diagnosis. They may be unlikely to seek out treatment, but early 
detection and intervention are still recommended to reduce the more 
severe progression of these NCDs. Of particular concern were the 15 % of 
participants who reported agreement on P9 (Thoughts that you would be 
better off dead or of hurting yourself in some way) as this indicated young 
women who were at risk for suicidality and/or self-harm. Since only 14 
% were classified with probable depression, this suggests that a number 
of participants answered “yes” to this but did not score >/=10 on the 
PHQ-9. As suggested in other studies (Howard et al., 2011; Redinger 
et al., 2020), it may be useful to explore whether using this one item of 
the PHQ-9 can help identify those at risk of harming themselves to 
provide early intervention, even if they do not meet the full criteria of 
probable depression.

Fig. 1. Standardized factor loadings and error variances for 1- and 2 -factor models of the PHQ-9.

Fig. 2. Standardized factor loadings and error variances for 1- and 2 -factor models of the GAD-7.
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With regards to factorial validity, CFA of the PHQ-9 and GAD-7 as 
separate scales showed a reasonable fit to a 1-factor model which sup
ports the presence of a dominant general factor (depression or anxiety); 
as well as provided support for the 2-factor model which represented 
somatic and cognitive subtypes of depression and anxiety. The factor 
loadings on all models exceeded the conventional value of 0.30 and this 
was supported by the corrected item-total correlation values which 
indicated that all the items contributed meaningfully to each scale. The 
CFA supports the results of the Mokken analysis in demonstrating that 
the 1-factor models and 2-factor models provide reasonable fit and scale 
statistics and can both be used in this population of young South African 
women. However, the 2-factor models may offer additional clinical 
value for this population by allowing clinicians to specifically identify 
somatic and cognitive symptomology in young women at risk for 
depression and anxiety, which can be used to support diagnosis and 
treatment planning.

Support for the 2-factor model with somatic and cognitive subtypes 
has been found in other studies (Boothroyd et al., 2018; De Man et al., 
2021), demonstrating that two (or more) clinically distinct profiles of 
symptoms may be found in some populations, which can include young 
South African women. Whilst the comorbidity of depression and anxiety 
has been established for young women in Africa, there are distinct dif
ferences between depression and anxiety and hence should be viewed as 
separate, yet related conditions. This has been supported by neurobio
logical findings (Lamela et al., 2020) which show that some individuals 
experiencing depression and/or anxiety may experience a combination 
of high levels of both subtypes of symptoms or experience higher levels 
of either somatic or cognitive symptoms. Other studies have found that 
depression and anxiety are typically expressed and experienced somat
ically in many African contexts, where symptoms of depression and 
anxiety are described in behavioural terms, rather than cognitive terms 
(Almedom et al., 2003; Buntting and Wessels, 1991; Uwakwe, 2003). 
“The spirit is down” (umoya uphansi), “the body is down” (umzimba 
uphansi), “the heart is sore” (inhliziyo ibuhlungu), and “not feeling 
well” (ukuphatheka kabi) are some of the ways South Africans have been 
found to describe their mental health symptoms (Sweetland et al., 
2014). When South Africans complete self-reported assessment mea
sures of depression and anxiety, it is possible that they may be more 
likely to self-report experiencing somatic indicators of mental health 
conditions, such as “Trouble falling or staying asleep or sleeping too much” 
(P3), “Feeling tired or having little energy” (P4) and “Poor appetite or 
overeating” (P5), and less likely to self-report on experiencing cognitive 
indicators of depression, such as “Trouble concentrating on things, such as 
reading the newspaper or watching television” (P7) “Feeling down, depressed 
or hopeless” (P2). This study confirmed that certain cognitive items were 
weaker when administered to a population of young South African 
women, which requires further investigation as this may suggest somatic 
indicators of depression and anxiety are more clinically relevant for 
diagnosis and treatment in this population.

Due to limited resources, many young South African women may not 
access the mental health treatment that they require, contributing to a 
higher risk of disability, morbidity, and mortality (Materu et al., 2020). 
Women who have limited access to social capital and economic oppor
tunities due to their lowered social status are less likely to or able to 
access mental health interventions (Onuh et al., 2021). South African 
women are also exposed to social and environmental challenges that 
have been shown to impact negatively on their mental health, such as 
social injustice, gender-based violence and other traumatic events, and 
limited educational and employment opportunities (Draper et al., 2019; 
Redinger et al., 2020; Ware et al., 2021). One study established that one- 
quarter of young women living in Soweto were classified as socially 
vulnerable (Ware et al., 2021). Marginalized groups, including women 
and children, are considered to have the least power in society and tend 
to suffer the greatest psychological distress due to their experiences of 
disempowerment and subjugation (Rosenfield, 2012). Issues of gender 
inequality and strict gender norms that disadvantage women are often 

more marked in LMICs, which places women at greater risk of social and 
physical vulnerabilities that contribute to poor mental health outcomes 
(Onuh et al., 2021; Walker, 2018; Ware et al., 2021). Whilst the use of 
suitable mental health instruments to identify probable depression and 
anxiety is a primary concern to ensure early detection, appropriate 
referral for treatment, and reduce the burden of depression and anxiety, 
how contextual and gender issues may complicate the subsequent 
development and implementation of such interventions must also be 
addressed.

The categorical classification of mental health conditions informs 
public health reporting and policymaking globally, as well as epidemi
ological research on mental health risk and protective factors. The 
prevalence of mental health conditions is used to guide the prevention, 
detection, and treatment of mental health conditions within a public 
health paradigm. Since “you can't manage what you do not measure” 
(Hayes et al., 2023) in global health, assessment of the prevalence of 
mental health conditions must be valid and reliable. A major challenge 
in limited resource contexts is the lack of appropriately developed and 
validated scales and the lack of specialists both in research and practice 
(Marlow et al., 2022). For example, the DSM criteria is used by South 
African psychiatrists and psychologists as there are limited reliable and 
valid diagnostic scales have been specially developed for use (Hook and 
Eagle, 2002). Furthermore, the lack of accessible mental health care and 
the underfunding of mental health services in South Africa means that 
mental health conditions often remain undiagnosed and untreated as 
patients cannot access the help they need (Sorsdahl et al., 2010). This 
contributes to the underreporting of mental health burden at a popula
tion level, which in turn means that service delivery of mental health 
services remains underdeveloped and underfunded (Docrat et al., 2019). 
South Africa's latest National Mental Health Policy Framework and 
Strategic Plan (2023–2030) highlights the importance of implementing 
clinical protocols for mental health assessment. Assessing the reliability 
and validity of mental health scales is a fundamental step to ensure the 
mental health burden is accurately reflected, so that public health pol
icymakers make the right decisions about mental health service 
provision.

There remains a lack of consensus on whether mental health condi
tions are universal or whether symptoms are relative to culture (Canino 
and Alegría, 2008; Alarcón, 2009). Considering that the PHQ-9 and 
GAD-7 were developed and evaluated in Europe and North America, 
when these scales are used in other contexts, such as South Africa, 
questions are raised about how culture and contextual factors may affect 
the assessment and treatment of mental health conditions. The devel
opment of classification systems, such as the DSM, aims to provide 
diagnostic consensus across different contexts and cultures. Since the 
PHQ-9 and GAD-7 are scales based on the DSM criteria for depression 
and anxiety (APA, 2013), the universalist assumption that these scales 
can be used cross-culturally informed the decision to assess their 
appropriateness in a South African context. The underlying assumption 
is that mental health conditions can be identified as core symptoms that 
cluster into universal syndromal patterns that can be observed across 
cultures (Canino et al., 1997). Whilst the same mental health condition 
may manifest differently in different cultures and at different develop
mental stages, the underlying psychopathology, such as depression and 
anxiety, can be assessed cross-culturally using the same set of criteria 
and symptom clusters. Whether a diagnostic instrument based on a 
Western diagnostic system is culturally equivalent in a different culture 
from that in which the instrument was developed must be explored 
further; however, this was beyond the scope of this study. The lack of 
biological markers, imprecise scales, and the absence of a gold standard 
for validating mental health conditions further complicate mental health 
assessment and treatment practices (Canino and Alegría, 2008; Alarcón, 
2009). Whilst this study shows that the PHQ-9 and GAD-7 show po
tential for reliably identifying probable depression and anxiety (with 
cognitive or somatic subtypes), there remains a need to critically un
derstand the cultural issues concerning depression and anxiety of young 
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women in Soweto that may influence how these scales are interpreted 
and used to inform diagnosis and treatment in this population group.

4.1. Strengths and limitations

The results should be considered in relation to the following 
strengths and limitations. Whilst the PHQ-9 is a reliable unidimensional 
measure for depression (1-factor model) and the GAD-7 a reliable uni
dimensional measure for anxiety (1-factor model) in this population, 
further investigation into the cognitive or somatic subtypes (2-factor 
models) should consider how internal consistency and scalability were 
generally weaker for specific cognitive items from these measures, 
especially P8 (Moving or speaking so slowly that other people could have 
noticed. Or the opposite) and P7 (Trouble concentrating on things, such as 
reading the newspaper or watching television). These two items specifically 
refer to cognitive symptoms. The distinction between somatic and 
cognitive subtypes should be clinically considered for prognosis and 
treatment for depression and anxiety (Lamela et al., 2020). It may be 
beneficial to include additional analyses such as exploratory factor 
analysis (EFA) to complement CFA, as well as using alternative robust 
estimation methods if non-normality persists, as this could provide a 
more nuanced understanding of the factor structures.

The PHQ-9 and GAD-7 are self-report measures, so it is possible that 
social desirability, sampling, and response biases also influenced the 
results. Since this study took place within urban Soweto, South Africa, 
with a sample of young African women who shared competency in one 
language (English), the generalizability to other populations of African 
women, particularly in more rural areas, may be limited. To enhance 
generalizability, further psychometric studies with samples of women 
throughout South Africa are required to draw conclusions about the use 
of the PHQ-9 and the GAD-7 in this age group, as well as adaptation and 
translation work of measures with non-English speaking samples of 
African women. Future research could also explore the scales' validity 
across different regions and among various demographic groups within 
Africa to evaluate the scales' applicability across different contexts with 
boarder and more diverse samples. The potential influence of cultural 
and linguistic factors on the scales' effectiveness is also an important 
consideration. Research could include a cultural adaptation process for 
the scales and evaluate how such adaptations affect their validity and 
reliability.

This study highlights that whilst the PHQ-9 and GAD-7 are valid for 
identifying those in the population who are potentially at-risk for 
depression and anxiety, they should not replace comprehensive diag
nostic assessment and clinical diagnosis. This distinction is crucial for 
the proper use of these scales in clinical practice. Whilst the PHQ-9 and 
GAD-7 have been recommended for use in settings with poor mental 
health service provision and a lack of specialized staff to identify the risk 
of mental health conditions (Mughal et al., 2020), diagnosis should 
include a multimodal assessment process as this is the most effective 
way to assess and diagnose any mental health disorder as it accounts for 
the limitations of each measure included. The use of measures like the 
PHQ-9 and GAD-7 could allow for screening so that patients at risk can 
be referred for an appropriate and comprehensive diagnostic assess
ment. Due to shortages of mental health specialists in South Africa and 
many other LMICs, comprehensive, high-quality diagnostic assessments 
remain a challenge (Marlow et al., 2022). Future studies would need to 
examine how multimodal diagnostic assessment could be feasible in 
limited resource contexts to ensure the delivery of appropriate mental 
health diagnosis and treatment. Future research could also explore the 
diagnostic accuracy of these scales by comparing them against clinical 
diagnoses and assessing their ability to predict treatment outcomes.

Whilst this study significantly contributes to the understanding of the 
PHQ-9 and GAD-7 scales in a specific context, the assessment of the 
psychometric properties of mental health measures is considered an 
iterative process that requires validation across diverse samples, as well 
as corroboration by alternative psychometric methods. Validation is an 

extensive process that should include local experts and mental health 
advocacy groups in cross-cultural contexts (Marlow et al., 2022). Whilst 
this study targeted two measures for inclusion in testing models for 
robustness for a specific population of young women in Soweto, it is 
imperative that measures are continually evaluated to ensure their 
appropriateness, especially across diverse settings and populations. The 
PHQ-9 and the GAD-7 were found to show potential for identifying those 
at risk for depression and anxiety in this sample of young Sowetan 
women. In terms of reliability, the measures were established to have 
acceptable internal consistency. The reliability of the PHQ-9 and the 
GAD-7 can be further investigated in this population by examining 
whether participants' scores are stable across items over the course of 
the trial (reproducibility). This study provided evidence for the 
construct validity of the PHQ-9 and the GAD-7; however, future studies 
should explore how these measures compare to previously validated 
instruments that screen for depression and anxiety (concurrent validity), 
as well as whether the PHQ-9 and the GAD-7 scores differ according to 
known groups in predictable ways (known-groups validity tests). 
Including a gold standard measure of depression and anxiety will pro
vide the necessary support for the diagnostic properties (sensitivity and 
specificity) of the PHQ-9 and the GAD-7 for depression and anxiety 
respectively. Addressing the noted limitations and expanding the 
research scope can further solidify the scales' utility and reliability in 
diverse settings.

5. Conclusion

This study evaluated the psychometric properties of the PHQ-9 and 
GAD-7 among young women in Soweto, South Africa, revealing that 
both scales demonstrated high internal consistency and construct val
idity in this population. The scales' Cronbach's alpha values, positive 
item correlations, and factorial validity supported their reliability and 
appropriateness for identifying psychological distress among young 
South African women. The observed prevalence rates of probable 
depression and anxiety aligned with existing literature, underscoring the 
critical need for targeted mental health interventions in this 
demographic.

Whilst the PHQ-9 and GAD-7 effectively can be used to identify 
general patterns of depression and anxiety, there are concerns about the 
lower reliability of cognitive items, suggesting that somatic symptoms 
may be more salient in this cultural context. This points to the need for 
further research to adapt these scales to better capture culturally specific 
manifestations of mental health conditions. Additionally, given the 
limited access to mental health resources in South Africa, these scales 
can facilitate early identification but should be complemented by 
comprehensive diagnostic assessments.

Future research should focus on validating these measures in diverse 
African contexts, considering cultural and linguistic variations. 
Exploring multimodal diagnostic approaches and comparing these 
scales with other validated instruments could enhance their utility and 
accuracy. Continuous evaluation and adaptation are essential to ensure 
that mental health scales remain effective and relevant across different 
populations and settings. Ultimately, improving the precision of mental 
health assessments will aid in the development of more effective in
terventions, helping to address the significant mental health needs of 
African young women.
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