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Abstract

Background—Globally, common psychiatric disorders such as depression and anxiety are
among the leading causes of morbidity and mortality. The 12-item General Health Questionnaire
(GHQ-12) is a widely used questionnaire for screening or detecting common psychiatric disorders.
The purpose of this study was to examine the reliability, construct validity and factor structure of
the GHQ-12 in a large sample of African, Asian and South American young adults.

Methods—A cross-sectional study was conducted among 9,077 undergraduate students from
Chile, Ethiopia, Peru and Thailand. Students aged 18-35 years were invited to complete a self-
administered questionnaire that collected information about lifestyle, demographics, and GHQ-12.
In each country, the construct validity and factorial structures of the GHQ-12 questionnaire were
tested through exploratory and confirmatory factor analyses (EFA and CFA).

Results—Overall the GHQ-12 items showed good internal consistency across all countries as
reflected by the Cronbach's alpha: Chile (0.86), Ethiopia (0.83), Peru (0.85), and Thailand (0.82).
Results from EFA showed that the GHQ-12 had a two-factor solution in Chile, Ethiopia and
Thailand, although a three-factor solution was found in Peru. These findings were corroborated by
CFA. Indicators of goodness of fit, comparative fit index (CFI), root mean square error of
approximation (RMSEA), and standardized root mean squared residual, were all in acceptable
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ranges across study sites. The CFI values for Chile, Ethiopia, Peru and Thailand were 0.964,
0.951, 0.949, and 0.931, respectively. The corresponding RMSEA values were 0.051, 0.050,
0.059, and 0.059.

Conclusion—Overall, we documented cross-cultural comparability of the GHQ-12 for assessing
common psychiatric disorders such as symptoms of depressive and anxiety disorders among
young adults. Although the GHQ-12 is typically used as single-factor questionnaire, the results of
our EFA and CFA revealed the multi- dimensionality of the scale. Future studies are needed to
further evaluate the specific cut points for assessing each component within the multiple factors.

Keywords

GHQ-12; factor structure; confirmatory factor analysis; exploratory factor analysis; common
psychiatric disorders

Introduction

Most adults with common psychiatric disorders report their first symptoms before 24 years
of age [1]. Data from the National Comorbidity Survey of US residents shows that
approximately 50% of lifetime diagnosable psychiatric disorders begin by age 14, and that
the proportion increases to 75% by age 24 years [2]. These data suggest that childhood,
adolescence, and young adulthood periods are crucial in the development of psychiatric
disorders. The most common psychiatric disorders include anxiety disorders and major
depressive disorders [2]. Early adulthood is a time of heightened psychological vulnerability
and onset of serious psychiatric disorders with adverse consequences not just during the
transitional years but across the life course [3]. This increased recognition has led to the US
Preventive Services Task Force's recommendation of screening adolescents for major
depression to ensure early diagnosis and treatment [4]. In low-and middle-income countries
(LAMICs) common psychiatric disorders are increasingly recognized as important public
health problems, particularly among young adults [5]. Effective treatment of psychiatric
disorders requires accurate detection and diagnosis [6] which in turn requires access to and
systematic use of diagnostic instruments. In the last few decades, several brief
questionnaires have been developed to assess common psychiatric disorders. The 12-item
General Health Questionnaire (GHQ-12) originally developed in the UK [7] is one of the
most widely used screening questionnaires to detect common psychiatric disorders including
symptoms of anxiety and depressive disorders [8-11]. Several investigators have assessed
the validity of the GHQ-12 among adults [7] including the World Health Organization
multi-city study. Although the GQH-12 was originally designed for use in the adult
population, numerous studies have used it in adolescent populations and educational settings
due to its brevity; its internal consistency and stable factorial and construct validity [12].
However, no study has evaluated its cross-cultural validity and equivalence in young adults,
particularly those in LAMICs. Therefore, we examined the reliability, construct validity and
factor structure of the GHQ-12 in a large sample of African, Asian and South American
young adults.
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Methods and Materials

This multi-country survey of young adults was conducted among college students in four
countries: Chile, Ethiopia, Peru and Thailand. Methodological details of the surveys and
data collection procedures have been previously published [13-16]. In brief, flyers
advertising the study were posted around college campuses. Students interested in
participating in the study were invited to meet in a large classroom or auditorium where they
were informed about the study and the opportunity to participate. Students consenting to
participate were invited to complete a self-administered anonymous individual survey.

In total, 9,077 students aged =18 years of age from Chile (N=925), Ethiopia (N=2,645), Peru
(N=2,538), and Thailand (N=2,969) participated in the study using a common research
protocol. In each country, the questionnaires were translated from English into the local
national lingua franca, following the World Health Organization (WHO) translation
guidelines for assessment instruments which included a forward translation, targeted back-
translation, and a review by a bilingual expert group [17]. Prior to the commencement of the
study, ethical approvals were obtained from the following institutional review boards:
Centro de Rehabilitacion Club de Leones Cruz del Sur, Punta Arenas, Chile; Addis
Continental Institute of Public Health, Haramaya University and Gondar University,
Ethiopia; Dos de Mayo Hospital and Universidad Nacional Mayor de San Marcos in Lima,
Peru; Faculty of Medicine Chulalongkorn University, Walailak University, Thailand, and
the University of Washington, USA. The Harvard T.H. Chan School of Public Health Office
of Human Research Administration, USA, granted approval to use the anonymised datasets
for analysis.

Data collection and variables

As noted above, a self-administered questionnaire was used to collect information in this
study. Socio-demographic information collected included age, sex, and year in the
university. Lifestyle information included smoking, alcohol use, energy drink and
caffeinated beverage use, and physical activity. The questionnaire also included the GHQ-12
instrument for assessment of common psychiatric disorders. After the survey administration,
trained research nurses collected participants' anthropometric measurements including
height, weight, waist and hip circumference, using protocol established by the WHO [18].

The General Health Questionnaire (GHQ-12)

The GHQ-12 has been commonly used worldwide for studies of various clinical and non-
clinical populations [7, 8, 10, 19] to assess non-pathological common psychiatric disorders.
The GHQ-12 asks respondents to report how they felt during the last four weeks on a range
of symptoms including problems with sleep and appetite, subjective experiences of stress,
tension, or sadness, mastering of daily problems, decision making and self-esteem. Response
choices included: less than usual, no more than usual, more than usual and much more than
usual. A score of 0 is given for the first two choices and 1 for the next two. The maximum
possible score is 12 with higher scores suggesting higher mental distress. Typically those
who score =5 on the GHQ-12 scale are considered as having common psychiatric disorders
[8, 19].
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Other covariates

Covariates collected include age (years), sex (male, female), cigarette smoking history
(never, former, current), alcohol consumption (low: < 1 alcoholic beverage a week,
moderate: 1-19 alcoholic beverages a week, and high to excessive consumption: >20
alcoholic beverages a week); body mass index (BMI) calculated as weight (in kilograms)/
height squared (in square meters). BMI was categorized based on the WHO guidelines
(underweight: <18.5 kg/m?2, normal: 18.5-24.9 kg/m?, overweight: 25.0-29.9 kg/m?2, and
obese: =30 kg/m?) [18].

Statistical analyses

Results

First, we examined the frequency distributions of socio-demographic, lifestyle
characteristics of participants by country. These basic characteristics were summarized using
means and standard deviations for continuous variables. We used counts and percentages for
categorical variables. First, we evaluated reliability of GHQ-12 using internal consistency
and item-total correlation indices. We used Cronbach's alpha as a measure of internal
consistency and Spearman correlation as a measure of the direction and strength of item-
total correlations. Next, we explored the factor structure of the GHQ-12 questionnaire using
both exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) approaches.
Prior to performing EFA, we assessed the suitability of the data for performing factor
analysis. This analysis showed that it was appropriate to proceed with factor analysis
(Bartlett's test of sphericity, p-value < 0.001 in all four countries; and the Kaiser-Meyer-
Olkin measure of sampling adequacy, ranging from 0.886 to 0.910). We conducted the EFA
using principal component analysis with orthogonal rotation. We used the scree plot,
presenting eigenvalues associated with each factor, to determine factor structure. Factors
with eigenvalues >1 were assumed to be meaningful and were retained for rotation. Rotated
factor loadings of >0.4 were considered sufficient, while items with factor loadings =0.4 on
more than one factor were considered cross-loading. To complement our EFA and to
evaluate the model fit, we conducted CFA using maximum likelihood estimation
approaches. In order to assess model fit, we calculated the Root Mean Square Error of
Approximation (RMSEA) along with 95% confidence interval (95% CI), comparative fit
index and Tucker-Lewis index to evaluate model fit. We used the following criteria
recommended by Brown [20] to assess goodness of fit: (1) SRMR values <0.08; (2) RMSEA
values <0.06 or below; (3) comparative fit index >0.95. Statistical analyses were performed
using Stata version 12.0 software (Statacorp, College Station, TX). All p-values are two-
sided and set to a=0.05.

A summary of selected socio-demographic and lifestyle characteristics of study participants
stratified by country is presented in Table 1. A total of 9,077 college students from four
countries aged 18-35 years participated in the study. The majority of participants in Chile
(70.5%), Peru (61.2%) and Thailand (66.8%) were females. In Ethiopia, only 22.9% of
participants were female students. Heavy alcohol consumption (=20 drinks/month was
reported by 40.5% of students in Peru, 15.5% in Chile, 1.8% in Thailand, and 1.2% in
Ethiopia. Current smoking was most prevalent in Chile (47.7%) and least prevalent in
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Ethiopia (3.1%). Consumption of any caffeinated beverages was reported by the majority of
students in Ethiopia (80.1%), Peru (60.7%) and Thailand (58.1). In Chile 54.9% of students
reported consumption of any caffeinated beverages.

As shown in Table 2, the GHQ-12 items showed good internal consistency across all
countries as reflected by the high values of Cronbach's alpha: Chile (0.86), Ethiopia (0.83),
Peru (0.85), and Thailand (0.82). The Spearman's correlation coefficients of the 12 questions
of the GHQ and the GHQ-12 total score showed similar patterns in Chile and Peru with
losing confidence and could not overcome difficulties having corrected item-total
correlations greater than 0.70. In Ethiopia all items had corrected-item total correlations
between 0.50 and 0.65. In Thailand able to concentrate (0.49) and lost much sleep (0.42)
had the lowest corrected item-total correlations.

Through examination of eigenvalues, factor loadings and the scree plot for GHQ-12 items, a
two-factor model was extracted for Chile, Ethiopia and Thailand (Table 3). However, a
three-factor model provided a better fit for the data from Peru. In Ethiopia and Thailand the
first factor (anxiety and depression) consisted of items 1, 2, 3, 4, 5 and 6; and the second
factor (social dysfunction and depression) consisted of items 7, 8, 9, 10, 11, and 12. In
Thailand, item 5 (felt constantly under pressure) cross-loaded on both factors. In Chile, the
first factor (anxiety) included items 1, 4, 7, and 8. The rest of the items (2, 3, 5, 6, 9, 10, 11,
and 12) loaded on the second factor (depression and social dysfunction) while item 6 (felt
could not overcome difficulties) and item 10 (losing confidence) cross-loaded on both
factors. In Peru the first factor (anxiety and depression) included similar items as in
Ethiopia and Thailand (items 1, 2, 3, 4, 5, and 6). The second factor (social dysfunction)
included items 9, 10, 11, and 12 while the third factor (depression) included items 7 and 8.
Item 6 (felt could not overcome difficulties) cross-loaded on the first two factors.

As shown in Figure 1, results from CFA corroborated the EFA findings showing a three-
factor solution in Peru and a two-factor solution in Chile, Ethiopia and Thailand. Indicators
of goodness of fit, comparative fit index (CFI), root mean square error of approximation
(RMSEA), and standardized root mean squared residual were all in acceptable ranges across
study sites (Table 4). The CFI values for Chile, Ethiopia, Peru and Thailand were 0.964,
0.951, 0.949, and 0.931, respectively. The corresponding RMSEA values were 0.051, 0.050,
0.059, and 0.059. In Ethiopia enjoying day-to-day activities and facing problems were
associated with an approximate correlation of 0.26. We re-examined the model, allowing for
these two items to be correlated with each other, which improved the fit (CFI=0.951 and
RMSEA=0.050). In Chile thinking of self as worthless and feeling reasonably happy were
correlated with an approximate correlation of 0.34. We re-examined the model, allowing for
these two items to be correlated with each other, which improved the fit (CFI=0.964 and
RMSEA=0.051).

Discussion

We evaluated the reliability, construct validity, and factor structure of the GHQ-12 in a large
diverse sample of young adults. Overall our study results showed cross-cultural
measurement equivalence and adequate psychometric properties regarding reliability and
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construct validity of GHQ-12 in four countries. Our findings are consistent with prior
studies that reported good reliability [11, 12, 21] and multi- dimensionality [12, 21, 22] of
the GHQ-12 questionnaire.

Although the total score of GHQ-12 is typically used to identify common psychiatric
disorders, it was originally designed to identify two classes of phenomena: (i) inability to
carry out one's normal healthy functions and (ii) emergence of new phenomena that are
distressing [12, 23]. The results of our EFA and CFA revealed two-factor models in Chile,
Ethiopia and Thailand consistent with findings of prior studies [12, 21, 22] and the original
design of the questionnaire [12, 23]. The WHO multi-city study of psychological disorders
in general medical practice was the first large-scale attempt at evaluating the factor structure
of the GHQ-12. Using EFA procedures, the investigators noted the stability of the factor
structure of the GHQ-12 with two factors extracted in 10 cities (Ankara, Bangalore, Berlin,
Groningen, Manchester, Nagasaki, Paris, Santiago de Chile and Seattle) and three factors in
5 cities (Athens, Ibadan, Rio de Janeiro, Shanghai, and Verona) [12]. Subsequently several
investigators have documented a two-factor model for GHQ-12. For instance, in their study
of 18-year-old males in Italy Politi et al found that two factors defined by 7 items related to
anxiety and depression (items 2,5,6,9,10,11 and 12) and 6-items related to social dysfunction
(items 1,3,4,7,8 and 12). One item (item 12-feeling reasonably happy) cross-loaded on the
two factors [21]. In their study of young adults (age 18-25) in Iran Montazeri et al found
two-factors where the first factor represented psychological distress (including items
1,3,4,7,8,10 and 11) while the second factor represented social dysfunction (with items
2,5,6,7,9 and 12) [22]. These observations were further reinforced by other investigators
who reported a two-factor model of the GHQ-12 [24, 25]. Our observation of a better fit
with a three-factor model among Peruvians, is similar to what was proposed by Graetz [26].
The authors proposed a three-factor structure consisting of anxiety and depression (items, 2,
5, 6, and 9), anhedonia and social dysfunction (items 1, 3, 4, 7, 8, and 12) and loss of
confidence or self-esteem (items 10 and 11) [26]. Similarly, Pardon et al, in their study of
adolescents in Spain, reported a three-factor structure for the GHQ-12 [11]. Overall, our
study results showing two dominant factors depression/anxiety and social dysfunction across
the four countries (with the possibility of a third factor in Peru) suggest strong construct
validity and stability of the GHQ-12 when used in multi-national settings.

Strengths of the current study include a relatively large sample size and diverse group of
participants. Nevertheless, some limitations may have an impact on the interpretation of our
results. Criterion validity utilizing diagnostic gold standard and test-retest reliability using
repeated measures were not assessed. However, the criterion validity of GHQ-12 has been
previously shown to be appropriate when compared with clinician administered diagnostic
methods [7]. In addition, our study was restricted to young men and women enrolled in
colleges or university. Hence, readers should exercise caution when generalizing results
from the present study to general populations with lower levels of educational attainment.

In conclusion, this was the first large-scale cross-cultural study of GHQ-12 in young adults.
Despite some variations in factor structure, social, geographic, racial and ethnic differences
of populations studied to date, our study and those of others confirm the utility of the
GHQ-12 in assessing common psychiatric disorders such as symptoms of anxiety and
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depressive disorders. Future studies are needed to further evaluate the specific cut points for

as

sessing each component within the multiple factors. Our results may help inform future

research seeking to identify risk factors associated with anxiety and depressive disorders in
young adults in LAMICS. They may also facilitate the design and deployment of
intervention programs targeted to preventing anxiety and depressive disorders.
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