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Abstract 

Background:  Most communities’ mental health and perceptions of psychological well-being are known to be 
profoundly disrupted by large-scale pandemics. Despite the wide range of available screening measures, few reliable 
and valid screening measures exist for assessing overall psychological well-being in nonclinical populations during a 
health emergency situation such as the COVID-19 outbreak.

Objective:  This study aims to conduct a psychometric analysis of Goldberg’s 12-item General Health Questionnaire 
(GHQ-12) to validate its use among a sample of Saudi adults during the COVID-19 lockdown using reliability and fac-
tor analyses.

Methods:  A total of 473 individuals (aged 18 years and over) were recruited from the general Saudi population living 
in the Makkah (Western) Province of Saudi Arabia to complete the virtual format of the Arabic GHQ-12 (Ar-GHQ-12). 
In addition to a descriptive statistics measurement and reliability analysis, confirmatory factor analyses (CFA) were 
performed to examine the unidimensionality and validity of the Ar-GHQ-12.

Results:  In line with previous works from several cultures, the Ar-GHQ-12 with two-factor solution considered to be 
the best-fitting model because it fits the data better than the one-factor (unidimensional) model did, and adequate 
reliability indices were achieved for each factor (.83 for factor 1 and .65 for factor 2).

Discussion:  The Ar-GHQ-12 was determined to be suitable for assessing the overall psychological well-being of 
the general population in Saudi Arabia in emergency contexts and may be applied among Saudis and other Arabic-
speaking populations in research and primary care settings.

Keywords:  Psychological well-being, Mental health, The General Health Questionnaire, COVID-19 lockdown, Saudi 
adults, Makkah Province, Saudi Arabia
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Background
Coronavirus disease 2019 and the world’s mental health
In the beginning of 2020, the world was suddenly ram-
paged by a pandemic that affected the lives of all human 

beings around the globe, namely, induced by the new cor-
onavirus disease 2019, or COVID-19 [1]. The pandemic 
has caused governments to initiate and enforce many 
precautionary measures. This, in turn, isolated a large 
proportion of the world’s population and impeded their 
communication with family members, friends, and even 
coworkers. As a consequence of this social isolation, peo-
ple in many societies and cultures became under great 
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pressure and faced profound disruptions of their mental 
health and psychological well-being [2].

Over the coming months and years, even after the end 
of this pandemic, the number of people who need psy-
chological support is expected to increase [3], not only 
for those who suffer from psychological disorders [4], 
but also for those who are under daily pressure due to the 
unusual conditions in which the world has come to live 
during total or partial home quarantine procedures [5]. 
The psychological distress associated with the pandemic 
has affected the well-being of the Saudi Arabian commu-
nity, similar to the way it affected people in many coun-
tries, including students, health care professionals, and 
the general public. Whereas well-being is an important 
determinant of health and social outcomes, measures of 
positive and negative mental health states are needed for 
population-based research, especially after the pandemic.

A number of Saudi researchers have recognized the 
negative psychological consequences of the COVID-19 
pandemic in samples from the Saudi Arabian commu-
nity. For instance, Al-Ateeq et al. [6] used the Arabic ver-
sion of the perceived stress scale to investigate social and 
demographic characteristics, psychological stress, and 
fears associated with the COVID-19 outbreak in a sam-
ple of 376 Saudi high school and university students, the 
majority of whom were female. The researchers found 
that more than half of the participants (55%) showed 
moderate levels of stress, and 30% showed high levels 
of stress. Aljemaiah et  al. [7] also studied pandemic-
related psychological distress among the Saudi Arabian 
public community using the Arabic version of the four-
dimensional symptoms questionnaire. The study sam-
ple included 347 participants who showed high levels of 
stress and symptoms of depression, anxiety, and somati-
zation. Furthermore, to measure depression and anxiety 
levels among health care providers during the outbreak, 
the study of Al-Ateeq et  al. [8] used Arabic versions of 
the patient health questionnaire and the general anxi-
ety scale to examine a sample of 502 health care provid-
ers working in the Ministry of Health in Saudi Arabia. 
The providers in the sample represented various health 
professions, such as administrators, nurses, physicians, 
specialists, technicians, and pharmacists. The results 
showed that more than half of the sample had depressive 
disorders (55.2%). Anxiety disorders were also detected 
in approximately half of the sample (51.49%). More vali-
dated mental health screening measures that assess both 
negative and positive aspects of psychological well-being 
are needed in the Saudi Arabian community due to the 
pandemic’s effects on people’s overall mental health. One 
short measure that is quite commonly used is the Gen-
eral Health Questionnaire (GHQ), created by Goldberg 
[9]. This measure was validated for use with the general 

population samples in various cultures [10], including the 
Arabian culture [11]. The examination of the scale’s valid-
ity in the Arabic literature is still limited.

Measuring psychological well‑being using the GHQ
According to the World Health Organization [12], “Men-
tal health is a state of mental well-being that enables peo-
ple to cope with the stress of life, realize their abilities, 
learn well, and contribute to their community.” In other 
words, an individual’s mental health may involve the 
absence of mental illness, and consequently, the presence 
of psychological well-being or the state of having a good 
life [13]. This suggests that psychological well-being is a 
core feature of mental health and reflects more than the 
absence of psychological distress (e.g., anxiety or depres-
sive symptoms). However, mental health may exist on a 
complex continuum, can be experienced differently from 
one time to another, and may vary from one person to 
another and in different social and clinical settings [12]. 
Thus, psychological well-being should be assessed care-
fully by primary care providers (e.g., psychologists and 
family physicians) considering different aspects of a per-
son’s mental health. The GHQ, for example, evaluates 
both the positive and negative mental health states of an 
individual [14] and can therefore be used to assist health 
care providers in better analyzing the public’s psycho-
logical states following the pandemic in many societies, 
including the Saudi Arabia.

The GHQ is a self-administered screening measure 
designed for use in consultation settings to assess the 
well-being of a person and quantify his or her risk of 
developing mental disorders. This measure uses simple 
language and can be scored easily, which makes it ideal 
for use in hectic clinical settings and in situations where 
patients require little or no assistance with completing 
the questions [15], including during health emergency 
situations such as quarantine period of the COVID-19 
pandemic. The GHQ targets two areas: (a) the inability 
to carry out normal functions and (b) the appearance of 
distress. It is considered as a reliable and valid measure-
ment and has been translated into many languages and 
their associated cultures, including those of Saudi Arabia 
(e.g., Al Kharj or the central region; [16], and Asir or the 
southwest region; [17]). Its original version had 60 items 
(GHQ-60), which were reduced to 30 (GHQ-30) and 28 
(GHQ-28; [18]) for the Saudi population (see Alhamad 
and Al-Faris [19]) as well as 12 (GHQ-12; in the Saudi 
population, see El-Metwally et al. [16]) and 5 items [20]. 
A bimodal scale (0–0–1–1) and a 4-point Likert-type 
scale (0–1–2–3) are the most common scoring types 
used; the latter produces a more acceptable distribution 
of scores for parametric analysis and is recommended 
for the GHQ-12 to compare levels of psychological 
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symptoms within and between samples [21]. This ver-
sion of the scale has an equal number of positively and 
negatively worded items, and the total score of the scale 
ranges from 0 to 32.

The dimensionality and psychometric properties of the 
GHQ-12 are still a matter of debate and, therefore, have 
been examined in various Western and non-Western 
populations, including adolescents [22–24], university 
students [11], older adults [25, 26], urological patients 
[27], postpartum women [28], the general public [23], 
and outpatients with mental disorders [29]. As shown 
in Table  1, many studies have clearly demonstrated the 
existence of at least two subfactors in populations other 
than the Saudi one [30], despite it sometimes being con-
sidered unidimensional [31]. Several studies applying the 
two-factor model—such as in England [32], Sweden [14], 
and Iran [33]—used exploratory factor analyses (EFA) 
with either the Varimax rotation, the Oblimin rotation, or 
both and followed the negative and positive item division 
regardless of the item ordering and the factors’ names: 
negative mental health, psychological distress, depression, 

or mental disorder for factor I and positive mental health 
or social dysfunction for factor II. Hystad and Johnsen 
[30] claimed that the negative and positive item phras-
ing may affect the factor analysis. Furthermore, Gao et al. 
[29] discovered that the three subfactors identified by 
Graetz [22]—anxiety and depression, social dysfunction, 
and loss of confidence—fit the data better than those in 
other models. The model suggested by Graetz was found 
in most of the cultural studies employing the three-factor 
model regardless of the factors’ names, such as in China 
[29], Spain [23], and Australia [22]. In contrast to the 
prevalent usage of the EFA in these studies, the confirma-
tory factor analysis (CFA) has rarely been used (e.g., 29). 
The three-factor model was also examined in only one 
study conducted in the Saudi culture and was found to 
have good psychological characteristics [16]. However, 
like other studies from non-Western populations (e.g., 
[23, 24, 26]), the study conducted by El-Metwally et  al. 
[16] used only an EFA to examine the scale’ factor struc-
ture. The resulting factor model was not compared with 
the scale’s general (one) mental health factor. Regarding 

Table 1  Sample studies on the reliability and factorial analyses of the GHQ-12 across cultures

(a) Cronbach’s alpha coefficient

Author Sampling (culture/language) Reliability (a) Factor structure

Studies of three-factor model

Graetz [22] 8,998 of young people aged 16–25 (Australians) – Anxiety (items 2,5,6,9), social dysfunction (items 
1,3,4,7,8,12), and loss of confidence (items 10,11)

Daradkeh et al. [11] 157 of university students (Al-Ain/United Arab 
Emirates)

.86 Tension and depression (items 5,6,9,10,11), lack of 
enjoyment (items 1,2,7,8,12), and social dysfunc-
tion (items 3,4,11)

Gao et al. [29] 120 of outpatients with mental health problems 
(Chinese)

– 3-factor model of Graetz [19]

Sánchez-López and Dresch [23] 1001 subjects aged 25–65 years (Spanish) .76 Successful coping (items 1,3,4,7,8,12), self-esteem 
(items 6,9,10,11), stress (items 2,5,9)

El-Metwally et al. [16] 1019 respondents aged 18 and above (Al Kharj/
Saudi Arabia)

– Social dysfunction (items 1,2.3,4,5,6), anxiety (items 
7,8,9,10), and loss of confidence (items 11,12)
(Positive items from 1 to 6 and negative items 
from 7 to 12)

Studies of two-factor model

Montazeri et al. [24] 748 of young people aged 18–25 years (Persian/
Iranian)

.87 Psychological distress (items 1, 3,4,7,8,10,11) and 
social dysfunction (items 2,5,6,7,9,12)

Doi and Minnawa [34] 1808 of general adult population aged 20 years 
or older (Japanese)

.83–.85 Psychological distress (items 2, 5, 6, 9, 10 and 11) 
and social dysfunction (items 1, 3, 4,7 and 8)

Hu et al. [32] 9204 participants, from the first wave of the 
British Household Panel Survey (BHPS) and 6451 
participants of the Health Survey for England 
(HSE)

– Mental disorder (negatively worded items) and 
positive mental functioning (positively worded 
items)

Rajabi & Sheykhshabani [33] 210 employees of a public organization Aged 25 
to 57 years (Iran)

.85 Social dysfunction (positive items) and psychologi-
cal distress (negative items)

Winzer et al. [14] 23,394 women, 18,274 men, aged 16–29 years 
(Swedish)

.84 Positive mental health (PMH) and negative mental 
health (NMH)

Qin et al. [26] 9692 respondents of older adults aged 60 and 
above
(Hindi, Punjabi, Bengali and Nepali, Odia, Marathi, 
Malayalam, and Tamil)

.90 Depression (items 1, 8,9,10,11,12) and social dys-
function (items 2,3,4,5,6,7)
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the scale’s internal consistency, the results from previous 
studies were very similar indicating a satisfactory value 
ranging from 0.76 to 0.90.

Considering previous findings, including those on 
Saudi and non-Saudi populations, which appear to con-
firm the GHQ-12’s multidimensionality (see Table 1), the 
aim of this study was to perform a psychometric analysis 
to assess the unidimensionality, validity, and reliability of 
the GHQ-12’s latent constructs in the general Saudi adult 
population exposed to the COVID-19 pandemic. To date, 
this study is considered the only one using a CFA to eval-
uate the unidimensionality of the GHQ-12 in the Saudi 
Arabian society.

Methods
Study design and sample
A descriptive and cross-sectional study was carried out 
to evaluate the psychometric properties and unidimen-
sionality of the GHQ-12 in the Saudi general population 
living in Makkah Province. This province is in the west-
ern region of Saudi Arabia and includes 11governorates, 
such as the cities of Makkah and Jeddah, the adminis-
trative and headquarters and largest cities in the region. 
During the COVID-19 pandemic, an anonymous online 
version of the GHQ-12 and demographic questions were 
administered to the participants from May to July 2020 
through the SurveyMonkey platform. The study popu-
lation was made up exclusively of people 18  years and 
older with access to smartphones through a convenient 
snowball sampling process recruited through WhatsApp 
Messenger. Informed consent was obtained from the par-
ticipants before they took part in the study. The study 
protocol was approved by the Ethics Committee of the 
Faculty of Arts and Humanities at King Abdulaziz Uni-
versity (Reference No. 4262852).

Measurement
The translated GHQ‑12
For the purpose of this study, the English (and publicly 
available) version of the GHQ-12 (e.g., Montazeri et al. 
[24], Qin et al. [26]) was translated into Arabic by two 
independent and bilingual translators using the standard 
forward–backward translation procedure [35]. The trans-
lated version was then back translated into English, and a 
committee of experts (two in mental health and two in 
psychometrics) reviewed both versions. After careful cul-
tural evaluation, the committee members determined 
that no changes were needed for the translated items. 
The Arabic version of the GHQ-12 (Ar-GHQ-12) was 
then converted to a virtual format, and the created link 
was shared to facilitate its completion by the participants 
and reduce the risk of infection. In addition to demo-
graphic questions (e.g., sex, age, and social and job 

status), in the Ar-GHQ-12, the participants were asked 
about any symptoms and/or discomfort they had experi-
enced recently (in the past few weeks) during the 
COVID-19 lockdown. Each item was graded on a 4-point 
scale to identify the severity of symptoms (0 = never 
[1 rarely [2 = مطلقا[,   and ,[أحيانا] sometimes = نادرا[, 
3 = always [دائما]).

Statistical analysis
IBM SPSS Statistics (Version 25) was used to analyze the 
sample’s demographics and the measurement items. The 
CFA was conducted using IBM SPSS Amos (Version 24). 
The CFA allowed an assessment of the Ar-GHQ-12’s uni-
dimensionality in the Saudi general population. A CFA is 
often performed as a modeling technique to investigate 
whether a particular factor structure is consistent with 
the correlations or covariance of a set of observed vari-
ables. Hence, the hypothesized (latent) factor structure 
must be specified a priori [36]. The two models of CFA 
used in the analysis were based a combination of prior 
theory and empirical work [24] and pilot sampling, e.g., 
items with higher factor loadings in that factor (> 0.3). 
The fit indices of different models (one- and two-factor 
models) were also compared to consider the scores of the 
best fitting model.

Results
Descriptive statistics
The sample was made up of volunteers from the gen-
eral population (n = 473), with 60.38% being female and 
39.19% being male, all from Makkah (46.07%) or Jed-
dah (53.39%) in Makkah Province. Regarding the sam-
ple’s sociodemographic characteristics, the majority of 
the participants (66.31%) were between the ages of 18 
and 35  years old, the second largest group comprised 
those between the ages of 36 and 50 years old (25.85%), 
whereas 4.45% were over 50  years old, and only 3.39% 
were under the age of 18. The study sample’s sociodemo-
graphic are shown in Table 2.

Reliability analysis
To analyze internal consistency, Cronbach’s alpha was 
calculated and values were 0.83 for factor 1 and 0.65 
for factor 2, indicating satisfactory internal consistency 
[37]. Table 3 presents the item–scale analysis of the Ar-
GHQ-12. The range of the corrected item–scale corre-
lation was 0.60–0.38, indicating an acceptable reliability 
[38]. The table also shows that the standard deviations 
were approximately similar, suggesting no outliers existed 
for any of the items. The Ar-GHQ-12 item mean indi-
cated that the degree of agreement varied between 1.75 
(rarely) and 2.54 (sometimes). While the Ar-GHQ-11 
(“Thinking of self as worthless”) had the highest degree 
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of agreement (M = 2.54), the Ar-GHQ-5 (“Felt con-
stantly under strain”) had the lowest degree of agreement 
(M = 1.75). The males obtained a mean score of 2.26 
(SD = 0.48), and the females obtained a mean score of 
2.19 (SD = 0.50). The mean difference was, however, not 
significant (t = 1.55, p > 0.05).

Goodness‑of‑fit statistics
Comparative fit indices were used to evaluate the CFA 
models of the Ar-GHQ-12 using a one-factor model (a 
general or unidimensional mental health factor) and a 
two-factor model (factor 1, personal and social dysfunc-
tion, and factor 2, anxiety). The Akaike information crite-
rion (AIC) and root mean square error of approximation 
(RMSEA) for the two-factor model were less than those 
for the one-factor model. The comparative fit index (CFI), 
with a value greater than 0.95, was also consistent with 
conventional thresholds for an acceptable fitting model. 
The AIC, RMSEA, and CFI values were considered as 
evidence of the superior fit of the two-factor model (see 
Table 4). Therefore, the two-factor model was considered 
a better (more acceptable) model fit [39]. Figure  1 dis-
plays the standardized factor loadings and between-fac-
tor correlation of the two-factor model. These loadings 
were correlations between the indicator variables and the 
latent factors (factor 1 and factor 2). The loadings ranged 
between 0.43 and 0.72, and the two factors were strongly 
correlated (r = 0.84). The strong correlation between 

factors suggests that even if there were two factors, dis-
tinguishing them in practice may be challenging.

Discussion
The GHQ-12 is a widely used screening measure for 
assessing overall psychological well-being and has been 
translated into a variety of languages and cultures. It is 
not, however, a tool for determining a specific diagnosis. 
Although the GHQ-12 items were designed as a unitary 
screening tool [31], efforts have been made to deter-
mine whether they have a multidimensional structure 
[30]. This study is one of the few studies (e.g., [16, 17]) 
to report data on the GHQ-12 in a sample of the Saudi 
population aged 18  years and older—more specifically 
in Makkah Province and during a health crisis. How-
ever, this study is one of the few local and cultural stud-
ies that uses a CFA framework to examine the different 
factor models of the translated scale (e.g., [29]). Gener-
ally speaking, the findings showed promising results and 
were comparable to most research findings throughout 
the world. The two-factor solution of this study was simi-
lar to those reported in other countries (e.g., India; [26] 
and Iran; [33]). However, the items loaded on these two 
factors were different in the current study. The two-factor 
model was considered the best-fitting model, and it fit the 
data better than the unidimensional model suggested in 
the GHQ-12’s original version [31]. The reliability coeffi-
cients of the Ar-GHQ-12 in the general Saudi population 
are 0.83 for factor 1 and 0.65 for factor 2, which is compa-
rable to the range (0.76–0.90) found in most of the trans-
lated versions. Both the reliability and factor analyses 
suggest that the Ar-GHQ-12 has an acceptable number 
of psychometric properties and structural characteristics 
and can be used for measuring psychological well-being 
in the Saudi context among an adult population.

An important strength of the study is that the instru-
ment demonstrates adequate reliability for this popula-
tion and can be used in emergency situations such as a 
health crisis or in busy health care settings. Therefore, the 
measure is useful for making diagnostic assumptions in 
people seeking help and those who may require psycho-
therapeutic support in primary care settings. However, 
the cross-sectional design used in this study limits causal 
inferences. One limitation of this study is that the sample 
population was from only one region (Makkah or West-
ern Province) in the country. Another strength is that the 
measure was distributed to the public on a virtual plat-
form, thus, a large number of participants was recruited 
despite the quarantine restrictions. However, the vir-
tual format may have limited contact with the partici-
pants, since no concerns or questions were raised from 
the participants regarding the study. Additional studies 
aiming to understand more about the dimensionality of 

Table 2  Study sample characteristics (n = 473)

Variable No. %

Sex

Male 185 39.19

Female 287 60.81

Age

Less than 18 16 3.39

18–35 313 66.31

36–50 122 25.85

50 and up 21 4.45

Social status

Single 226 47.88

Married 233 49.36

Divorced 10 2.12

Widowed 3 .64

Job status

Student 173 36.65

Worker 210 44.49

Retired 20 4.24

No Work 69 14.62
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the Ar-GHQ-12 in populations recruited from primary 
care settings and from various regions of the country are 
required.

In summary, the results of the CFA indicated that a 
two-factor solution was superior to a one-factor model. 

The two-factor model of the Ar-GHQ-12, therefore, has 
been found to be more realistic than alternative mod-
els in several populations (see Table  1), including the 
one presented in this study. However, the two factors 
are highly correlated and difficult to distinguish. Thus, 
this study suggests that employing this instrument as 
a unidimensional measure or qualitatively different 
constructs [30] is permissible from a practical stand-
point. There is no need to consider multidimensional-
ity unless there are particular questions arise that can 
only be answered only by a subset of the measure’s two 
components.

The availability and applicability of reliable and 
valid mental health evaluation instruments consider-
ing both negative and positive aspects of psychological 

Table 3  Ar-GHQ-12 items’ descriptive and reliability statistics

Items (English/Arabic) Item mean (SD) Corrected 
item-total 
correlation

Ar-GHQ-1
Able to concentrate
قادرعلى التركيز

2.23 (.69) .47

Ar-GHQ-2
Loss of sleep over worry
لست قادرا على النوم لساعات كافية نتيجة القلق

1.99 (.93) .38

Ar-GHQ-3
Playing a useful role in life
 أقوم بعمل دور مفيد في الأشياء التي أقوم بها في الحياة مثل العمل، الدراسة،
الأعمال المنزلية

2.36 (​​.74) .38

Ar-GHQ-4
Capable of making decisions
قادر على اتخاذ القرارات

2.45 (.65) .54

Ar-GHQ-5
Felt constantly under strain
كنت واقعا تحت الضغط

1.75 (.95) .56

Ar-GHQ-6
Could not overcome difficulties
لم أستطع التغلب على الصعوبات

2.15 (.80) .60

Ar-GHQ-7
Able to enjoy day-to-day activities
قادرعلى الاستمتاع بالأنشطة اليومية

2.10 (​​.82) .59

Ar-GHQ-8
Able to face problems
قادر على مواجهة المشاكل

2.28 (.69) .56

Ar-GHQ-9
Feeling unhappy and depressed
في حالة من التعاسة أو الاكتئاب

2.06 (.86) .67

Ar-GHQ-10
Losing confidence
فاقد الثقة

2.46 (.78) .59

Ar-GHQ-11
Thinking of self as worthless
التفكير بأنه لا فائدة مني

2.54 (.80) .53

Ar-GHQ-12
Feeling reasonably happy
سعيد بشكل معقول

2.27 (.70) .57

Table 4  Goodness-of-fit of the CFA models of the Ar-GHQ-12 
(n = 473)

Statistics Model 1 (one-factor) Model 2 
(two-
factors)

AIC 304.739 190.312

CFI 0.883 0.966

RMSEA 0.089 0.051
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well-being, such as the Ar-GHQ-12 used in this study, 
are critical for health care professionals to identify 

those who are at a higher risk of mental health issues 
following the COVID-19 pandemic, with the goal of 

Fig. 1  Standardized loadings of the two-factor CFA model of the Ar-GHQ-12
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promoting mental health interventions that can be 
properly planned and implemented. Future research 
studies with a large nonclinical-population-based sam-
ple will be valuable for evaluating the Ar-GHQ-12 vari-
ables’ practical effectiveness.

Conclusions
Examination of the unidimensionality and validity of the 
Ar-GHQ-12 showed that the scale has a good structural 
characteristics and adequate reliability, and therefore, it 
can be used for measuring psychological well-being in 
the Saudi Arabian context. Future research with a larger 
sample size from other provinces of the country will be 
helpful to assess the practical use of the Ar-GHQ-12’ 
dimensionality.

Acknowledgements
This study was part of a research project on housing design and mental health 
during the COVID-19 outbreak. Many thanks to the co-researcher Dr. Ayman 
Amin Imam (Assistant Professor in the Department of Urban Planning, Faculty 
of Architecture and Planning, King Abdulaziz University, Jeddah, Saudi Arabia) 
for his assistance with collecting the data, and the research assistants who 
were involved in the study’s analysis.

Author contributions
The author designed the study, supervised the collection and analysis of 
coded data, and drafted the manuscript. The author read and approved the 
final manuscript.

Funding
No funding was received for conducting this study.

Availability of data and materials
The data set used and/or analyzed during the current study available from the 
corresponding author on reasonable request.

Declarations

Ethical approval and consent to participate
Research approval was obtained from the Ethics Committee of the Faculty of 
Arts and Humanities at King Abdulaziz University (Reference No. 4262852). The 
protocol and all methods used in the study were performed in accordance 
with the relevant research guidelines and regulations of the committee. An 
electronic consent was presented to all participants before being included in 
the study. Informed consent was obtained from all subjects and/or their legal 
guardian (s).

Consent for publication
Not applicable.

Competing interests
The author has no conflicts of interest to declare that are relevant to the 
content of this study.

Received: 25 April 2022   Accepted: 23 December 2022

References
	1.	 World Health Organization. Coronavirus disease (COVID-19). 2022. https://​

www.​who.​int/​health-​topics/​coron​avirus#​tab=​tab_1.

	2.	 Lange KW. Coronavirus disease 2019 (COVID-19) and global mental 
health. Glob Health J. 2021;5(1):31–6.

	3.	 Centers for Disease Control and Prevention. New CDC data illuminate 
youth mental health threats during the COVID-19 pandemic. 2022.

	4.	 Sulaimani MF, Bagadood NH. Implication of coronavirus pandemic on 
obsessive-compulsive-disorder symptoms. Rev Environ Health. 2020. 
https://​doi.​org/​10.​1515/​reveh-​2020-​0054/​html.

	5.	 Fiorillo A, Gorwood P. The consequences of the COVID-19 pandemic 
on mental health and implications for clinical practice. Eur Psychiatry. 
2020;63(1):e32.

	6.	 AlAteeq DA, Aljhani S, AlEesa D. Perceived stress among students in 
virtual classrooms during the COVID-19 outbreak in KSA. J Taibah Univ 
Med Sci. 2020;15(5):398–403.

	7.	 Aljemaiah AI, Osman M, Alharbi S, Alshehri R, Aldggag EM, Aljoudi AT, 
et al. Fear at the time of the COVID-19 pandemic: validation of the Arabic 
version of the Four-Dimensional Symptom Questionnaire among Saudi-
based respondents. BJPsych Open. 2021;7(1):e33.

	8.	 AlAteeq DA, Aljhani S, Althiyabi I, Majzoub S. Mental health among 
healthcare providers during coronavirus disease (COVID-19) outbreak in 
Saudi Arabia. J Infect Public Health. 2020;13(10):1432–7.

	9.	 Goldberg DP, Blackwell B. Psychiatric illness in general practice: a detailed 
study using a new method of case identification. BMJ. 1970;2(5707):439–
43. https://​doi.​org/​10.​1136/​bmj.2.​5707.​439.

	10.	 Pevalin DJ. Multiple applications of the GHQ-12 in a general popula-
tion sample: an investigation of long-term retest effects. Soc Psychiatry 
Psychiatr Epidemiol. 2000;35(11):508–12. https://​doi.​org/​10.​1007/​s0012​
70050​272.

	11.	 Daradkeh TK, Ghubash R, El-Rufaie OEF. Reliability, validity, and factor 
structure of the arabic version of the 12-item General Health Question-
naire. Psychol Rep. 2001;89(1):85–94. https://​doi.​org/​10.​2466/​pr0.​2001.​
89.1.​85.

	12.	 World Health Organization. Mental health: strengthening our response. 
2022. https://​www.​who.​int/​news-​room/​fact-​sheets/​detail/​mental-​health-​
stren​gthen​ing-​our-​respo​nse.

	13.	 Tang Y-Y, Tang R, Gross JJ. Promoting psychological well-being through 
an evidence-based mindfulness training program. Front Hum Neurosci. 
2019. https://​doi.​org/​10.​3389/​fnhum.​2019.​00237/​full.

	14.	 Winzer R, Lindblad F, Sorjonen K, Lindberg L. Positive versus nega-
tive mental health in emerging adulthood: a national cross-sectional 
survey. BMC Public Health. 2014;14(1):1238. https://​doi.​org/​10.​1186/​
1471-​2458-​14-​1238.

	15.	 Goldberg DP, Gater R, Sartorius N, Ustun TB, Piccinelli M, Gureje O, et al. 
The validity of two versions of the GHQ in the WHO study of mental ill-
ness in general health care. Psychol Med. 1997;27(1):191–7.

	16.	 El-Metwally A, Javed S, Razzak HA, Aldossari KK, Aldiab A, Al-Ghamdi SH, 
et al. The factor structure of the General Health Questionnaire (GHQ12) 
in Saudi Arabia. BMC Health Serv Res. 2018;18(1):595. https://​doi.​org/​10.​
1186/​s12913-​018-​3381-6.

	17.	 Alqahtani MM, Salmon P. Prevalence of somatization and minor psychiat-
ric morbidity in primary healthcare in Saudi Arabia: a preliminary study in 
Asir region. J Family Community Med. 2008;15(1):27–33.

	18.	 Goldberg DP, Williams P. A users’ guide to the General Health Question-
naire. London: GL Assessment; 1988.

	19.	 Alhamad A, Al-Faris EA. The validation of the General Health Question-
naire (GHQ-28) in a primary care setting in Saudi Arabia. J Family Commu-
nity Med. 1998;5(1):13–9.

	20.	 Shamasunder C, Sriram TG, Murali Raj SG, Shanmugham V. Validity of 
a short 5-item version of the General Health Questionnaire. Indian J 
Psychiatry. 1986;28(3):217–9.

	21.	 Banks MH, Clegg CW, Jackson PR, Kemp NJ, Stafford EM, Wall TD. The use 
of the General Health Questionnaire as an indicator of mental health in 
occupational studies. J Occup Psychol. 1980;53(3):187–94. https://​doi.​
org/​10.​1111/j.​2044-​8325.​1980.​tb000​24.x.

	22.	 Graetz B. Multidimensional properties of the General Health Question-
naire. Soc Psychiatry Psychiatr Epidemiol. 1991;26(3):132–8. https://​doi.​
org/​10.​1007/​BF007​82952.

	23.	 del Pilar Sánchez-López M, Dresch V. The 12-item General Health Ques-
tionnaire (GHQ-12): reliability, external validity and factor structure in the 
Spanish population. Psicothema. 2008;20(4):839–43.

	24.	 Montazeri A, Harirchi AM, Shariati M, Garmaroudi G, Ebadi M, Fateh A. 
The 12-item General Health Questionnaire (GHQ-12): translation and 

https://www.who.int/health-topics/coronavirus#tab=tab_1
https://www.who.int/health-topics/coronavirus#tab=tab_1
https://doi.org/10.1515/reveh-2020-0054/html
https://doi.org/10.1136/bmj.2.5707.439
https://doi.org/10.1007/s001270050272
https://doi.org/10.1007/s001270050272
https://doi.org/10.2466/pr0.2001.89.1.85
https://doi.org/10.2466/pr0.2001.89.1.85
https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response
https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response
https://doi.org/10.3389/fnhum.2019.00237/full
https://doi.org/10.1186/1471-2458-14-1238
https://doi.org/10.1186/1471-2458-14-1238
https://doi.org/10.1186/s12913-018-3381-6
https://doi.org/10.1186/s12913-018-3381-6
https://doi.org/10.1111/j.2044-8325.1980.tb00024.x
https://doi.org/10.1111/j.2044-8325.1980.tb00024.x
https://doi.org/10.1007/BF00782952
https://doi.org/10.1007/BF00782952


Page 9 of 9Hamad ﻿BMC Psychology          (2022) 10:319 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

validation study of the Iranian version. Health Qual Life Outcomes. 
2003;1:66.

	25.	 Costa E, Barreto SM, Uchoa E, Firmo JOA, Lima-Costa MF, Prince M. Is 
the GDS-30 better than the GHQ-12 for screening depression in elderly 
people in the community? The Bambui Health Aging Study (BHAS). Int 
Psychogeriatr. 2006;18(03):493.

	26.	 Qin M, Vlachantoni A, Evandrou M, Falkingham J. General Health Ques-
tionnaire-12 reliability, factor structure, and external validity among older 
adults in India. Indian J Psychiatry. 2018;60(1):56. https://​doi.​org/​10.​4103/​
psych​iatry.​India​nJPsy​chiat​ry_​112_​17.

	27.	 Quek KF, Low WY, Razack AH, Loh CS. Reliability and validity of the 
General Health Questionnaire (GHQ-12) among urological patients: a 
Malaysian study. Psychiatry Clin Neurosci. 2001;55(5):509–13. https://​doi.​
org/​10.​1046/j.​1440-​1819.​2001.​00897.x.

	28.	 Aguado J, Campbell A, Ascaso C, Navarro P, Garcia-Esteve L, Luciano JV. 
Examining the factor structure and discriminant validity of the 12-item 
General Health Questionnaire (GHQ-12) among Spanish postpartum 
women. Assessment. 2012;19(4):517–25. https://​doi.​org/​10.​1177/​10731​
91110​388146.

	29.	 Gao F, Luo N, Thumboo J, Fones C, Li S-C, Cheung Y-B. Does the 12-item 
General Health Questionnaire contain multiple factors and do we need 
them? Health Qual Life Outcomes. 2004;2:63.

	30.	 Hystad SW, Johnsen BH. The dimensionality of the 12-item General 
Health Questionnaire (GHQ-12): comparisons of factor structures and 
invariance across samples and time. Front Psychol. 2020. https://​doi.​org/​
10.​3389/​fpsyg.​2020.​01300/​full.

	31.	 Gnambs T, Staufenbiel T. The structure of the General Health Question-
naire (GHQ-12): two meta-analytic factor analyses. Health Psychol Rev. 
2018;12(2):179–94. https://​doi.​org/​10.​1080/​17437​199.​2018.​14264​84.

	32.	 Hu Y, Stewart-Brown S, Twigg L, Weich S. Can the 12-item General Health 
Questionnaire be used to measure positive mental health? Psychol Med. 
2007;37(7):1005–13.

	33.	 Rajabi GSS. Factor structure of the 12-item General Health Questionnaire. 
Joirnal Educ Psychol. 2009;3(2):81–94.

	34.	 Doi Y, Minowa M. Factor structure of the 12-item General Health 
Questionnaire in the Japanese general adult population. Psychiatry Clin 
Neurosci. 2003;57(4):379–83. https://​doi.​org/​10.​1046/j.​1440-​1819.​2003.​
01135.x.

	35.	 Kristjansson EA, Desrochers A, Zumbo B. Translating and adapting 
measurement instruments for cross-linguistic and cross-cultural research: 
a guide for practitioners. Can J Nurs Res. 2003;35(2):127–42.

	36.	 Distefano C, Hess B. Using confirmatory factor analysis for construct 
validation: an empirical review. J Psychoeduc Assess. 2005;23(3):225–41. 
https://​doi.​org/​10.​1177/​07342​82905​02300​303.

	37.	 Kline P. The handbook of psychological testing. 2nd ed. London: Rout-
ledge; 1999.

	38.	 Ferketich S. Focus on psychometrics. Aspects of item analysis. Res Nurs 
Health. 1991;14(2):165–8.

	39.	 Harrington D. Confirmatory factor analysis. Oxford: Oxford University 
Press; 2008. https://​doi.​org/​10.​1093/​acprof:​oso/​97801​95339​888.​001.​
0001/​acprof-​97801​95339​888.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.4103/psychiatry.IndianJPsychiatry_112_17
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_112_17
https://doi.org/10.1046/j.1440-1819.2001.00897.x
https://doi.org/10.1046/j.1440-1819.2001.00897.x
https://doi.org/10.1177/1073191110388146
https://doi.org/10.1177/1073191110388146
https://doi.org/10.3389/fpsyg.2020.01300/full
https://doi.org/10.3389/fpsyg.2020.01300/full
https://doi.org/10.1080/17437199.2018.1426484
https://doi.org/10.1046/j.1440-1819.2003.01135.x
https://doi.org/10.1046/j.1440-1819.2003.01135.x
https://doi.org/10.1177/073428290502300303
https://doi.org/10.1093/acprof:oso/9780195339888.001.0001/acprof-9780195339888
https://doi.org/10.1093/acprof:oso/9780195339888.001.0001/acprof-9780195339888

	Psychological well-being among Saudi adults during the context of COVID-19 lockdown: a psychometric analysis of the 12-item General Health Questionnaire
	Abstract 
	Background: 
	Objective: 
	Methods: 
	Results: 
	Discussion: 

	Background
	Coronavirus disease 2019 and the world’s mental health
	Measuring psychological well-being using the GHQ

	Methods
	Study design and sample
	Measurement
	The translated GHQ-12
	Statistical analysis


	Results
	Descriptive statistics
	Reliability analysis
	Goodness-of-fit statistics

	Discussion
	Conclusions
	Acknowledgements
	References


