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ABSTRACT 

Objectives: This study aimed to assess the reliability, validity, and factor structure of the 

GHQ-12 in the Indian undergraduate student population. Although it is the most widely used 

scale of psychological distress, the debate around its factor structure is still ongoing. Method: 

A sample of (n=432) Indian undergraduate students aged 17 to 22 years were taken. The 

English version of GHQ-12 was used. Internal consistency was assessed by Cronbach's alpha 

coefficient. Convergent validity was examined by the correlation coefficients with life 

satisfaction, subjective happiness, and a measure of general worry. A comparison of the 

different models of GHQ-12 proposed in the literature was made using Confirmatory Factor 

Analysis (CFA) with maximum likelihood estimates. Result: Cronbach’s alpha (.784) 

reliability coefficient indicates adequate reliability. Correlation coefficients with life 

satisfaction (r= -529, p<.01), subjective happiness (r= -460, p<.01), and general worry (r= 

.424, p<.01) were also along the expected lines. Confirmatory Factor Analysis (CFA) showed 

a good fit to the data (Standardized Root Mean Square Residual (SRMR) = 0.0319, 

Comparative Fit Index (CFI) = 0.989, Tucker Lewis Index (TLI) = 0.982, Root Mean Square 

of Error Approximation (RMSEA) = 0.039). Hence, the findings indicated a seven items two-

factor model consisting of Social Dysfunction and Anxiety/Depression. 

Keywords: General Health Questionnaire-12, Confirmatory Factor Analysis, Scale 

Validation, Indian Undergraduate Students 

s we enter the third year of the covid-19 pandemic, its impact on the mental health 

and well-being of people across different age groups, especially the middle 

adolescents (15 to 17 years) and late adolescents (18 to 21 years), have been severe 

(Sunitha & Gururaj, 2014). The disruption to routine social interactions and education due to 
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lockdown measures has increased their sense of isolation, uncertainty about the future, and 

affected their career aspirations. Compared to older adults, adolescents are more vulnerable. 

They tend not to seek help regarding their mental health issues due to peer pressure, lack of 

confidentiality, and knowledge to recognize mental health problems (Gaiha et al., 2020). 

Being a country with the world’s largest adolescent population at 253 million, India cannot 

afford to carry the burden of untreated mental health problems. Therefore, there is a need to 

carry out a nationwide survey to estimate the prevalence of mental health problems, and 

hence there is a need for a valid screening tool in the Indian context.  

 

The General Health Questionnaire (GHQ) is one of the most widely used mental health 

screening tools worldwide. The original version comprised 60 items, GHQ-60 (Goldberg, 

1972); since then, many short versions have been developed, including GHQ-12, GHQ-28, 

and GHQ-30. Amongst all versions, the GHQ-12 is widely adopted due to its brevity and 

good psychometric properties as measured in clinical (Anjara et al., 2020; Mayhew et al., 

2021) and nonclinical populations (Endsley et al., 2017; Liang et al., 2016). Along with this, 

it is a valuable predictor of mental health for different occupational groups (Campbell & 

Knowles, 2007; Laaksonen et al., 2007), clinical versus nonclinical population (Ruiz et al., 

2017), gender differences in mental health (Van Droogenbroeck et al., 2018). Its different 

language versions have also been found to be effective (Graetz, 1991; Daradkseh et al., 

2001; Winzer et al., 2014). To date, it has been translated into 38 different languages.  

 

The GHQ-12 consists of 12 items, including both the positively phrased (6,7,10,11,12) and 

the negatively phrased (1,2,3,4,5,8,9) items. Three different scoring methods are available 

with the GHQ-12, dichotomous scoring (0-0-1-1), modified dichotomous scoring (0-1-1-1), 

and Likert scoring (0-1-2-3). Across all methods, a higher score reflects a greater degree of 

psychological distress.  

 

There has been much debate regarding the factor structure of the GHQ-12. Some studies 

have claimed the GHQ-12 to be a unidimensional construct (Hankins, 2008; Ruiz et al., 

2017) as Goldberg and Williams (1988) intended. Although other studies have pointed at a 

two-factor solution (Kalliath et al., 2004; Shevlin & Adamson, 2005; Winzer et al., 2014) 

and a three-factor solution (Padrón et al., 2012; Campbell et al., 2003; Tomás et al., 2015). 

Another issue surrounding the dimensionality of the GHQ-12 is the disagreements regarding 

the terminology and the qualitative meaning attached to the dimensions (Daradkeh et al., 

2001; Hystad & Johnsen, 2020; Martin, 1999).  

 

Although many previous studies have explored the reliability and validity of GHQ-12 in the 

Indian adult population (Endsley et al., 2017; Kashyap & Singh, 2017; Qin et al., 2018) and 

student population (Philip et al., 2021; Sriram et al., 1989), to the best of our knowledge, 

this is the first study of the GHQ-12 factor structure and psychometric properties on Indian 

undergraduate student population. Different models have been proposed in the literature, yet 

there is no consensus regarding the most appropriate factor structure of the GHQ-12. 

Moreover, the dimensions seem to vary from sample to sample and different population 

groups. Therefore, it becomes necessary to examine different factor structures that can be 

replicated in a wide variety of samples. Hence, the measure's widespread use and ongoing 

uncertainty have motivated us to conduct this study.  
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METHODOLOGY 

Sample 
The sample for this study comprised young undergraduate students of the University of 

Delhi, in the age group of 17 to 22 years of age. A total of 432 students (males= 149, 

females= 283) participated in this study. Convenience sampling method was used, and the 

data was collected online. Because the questionnaire was administered online, response 

pattern analysis was done to remove poor-quality data. That resulted in the exclusion of 10 

respondents. The final sample comprised 422 respondents. The participants were briefed 

about the purpose of the study, anonymity, and confidentiality of the data. Informed consent 

was taken from all participants. The English-language version of the General Health 

Questionnaire (GHQ-12) containing 12 items was administered along with The Satisfaction 

with Life Scale, Subjective Happiness Scale, and the abbreviated version of the Penn State 

Worry Questionnaire. The scoring for GHQ-12 was done on a four-point Likert scale (0-1-2-

3).  

 

Measure 
• GHQ-12: The General Health Questionnaire – 12 (GHQ-12; Goldberg and 

Williams, 1988) comprises 12 items, which included both positively worded items 

(6, 7, 10, 11, 12) and negatively worded items (1, 2, 3, 4, 5, 8, 9). The Likert scoring 

method (0-1-2-3) was adopted to calculate the overall score. Where '0' indicated 

Often, '1' indicated Sometimes, '2' indicated Seldom, and '3' indicated Never. The 

total score obtained in this way ranged from 0 to 36, where a high score indicated 

mental illness, a cutoff point of 12 was taken, and any score higher than 12 was 

identified as representing some form of mental problems. 

• Satisfaction With Life Scale: The Satisfaction with Life Scale (SWLS; Diener et 

al., 1985) comprises five items designed to measure the global cognitive judgment of 

one’s satisfaction with life. Participants rate the statements on a 7-point Likert scale 

ranging from 1 “strongly disagree” to 7 “strongly agree. “A higher score reflects 

higher satisfaction with life. 

• Subjective Happiness Scale: The Subjective Happiness Scale (SHS; Lyubomirsky 

& Lepper, 1999) comprises four items to measure one's global subjective happiness. 

Scoring is done on a 7-point Likert scale. Two items ask the respondents to rate the 

extent to which a brief description of happy and unhappy individuals characterizes 

them. The remaining two items ask the respondents to characterize themselves using 

both absolute ratings and ratings relative to peers. 

• The Penn State Worry Questionnaire Abbreviated: The Penn State Worry 

Questionnaire-Abbreviated (PSWQ-A; Hopko et al., 2003) comprises eight items 

designed to measure an individual’s level of worry regardless of the topic. The 

respondents rate the statements on a 5-point Likert scale ranging from 1 "not at all 

typical of me" to 5 "very typical of me. "The abbreviated version is derived from the 

original Penn State Worry Questionnaire (PSWQ; Meyer et al., 1990), which 

measures pathological worry in its generality, excessiveness, and uncontrollability.     

 

Statistical analysis  

The obtained data were then analyzed for reliability and validity using IBM SPSS (version 

23) software. Exploratory Factor Analysis (EFA) was carried out to explore the underlying 

factor structure of GHQ-12 using the principal component method with varimax rotation. 
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Confirmatory Factor Analysis (CFA) was done using maximum likelihood estimation 

method to identify the best fit for the study sample in the models frequently cited in the 

literature namely, the original unidimensional model hypothesized by Goldberg and 

Williams (1988), two factor model by Andrich and Schoubroeck (1989) containing 

positively worded items (items 1, 3, 4, 7, 8, and 12) and negatively worded items (items 2, 5, 

6, 9, 10, and 11),  two factor model by Schmitz et al., (1999), Anxiety/Depression (items 1, 

2, 6, 7, 10, and 11) and Social Performance (items 4, 5, 8, 9, and 12), two factor model by 

Politi et al., (1994), Dysphoria (items 2, 5, 6, 9, 10, and 11) and Social Dysfunction (items 1, 

3, 4, 7, and 8), three factor model hypothesized by Worsley and Gribbin (1977), 

Anhedonia/Sleep disturbance (items 2 and 5), Social Performance (items 1, 3, 4, 7, 8, and 

12), and Loss of Confidence (items 6, 9, 10, and 11),  three factor model postulated by 

Farrell (1998), Anxiety (items 2, 5, 10, 11, and 12), Depression (items 1, 6, 7, 8, and 9) and 

Social Dysfunction (items 3 and 4), three factor model postulated by Martin (1999), Cope 

(items 1, 3, 4, 8, and 11), Stress (items 2, 5, and 7) and Depression (items 6, 9, and 12), three 

factor model hypothesized by Daradkeh et al. (2001), General Dysphoria (items 5, 6, 9, 10, 

and 11), Lack of Enjoyment (items 1, 2, 7, 8, and 12) and Social Dysfunction (items 3 and 

4), and the three factor model postulated by Graetz (1991), Social Dysfunction (items 1, 3, 4, 

7, 8, and 12), Anxiety/Depression (items 2, 5, 6, and 9), and Loss of Confidence (10 and 11). 

Individual model fit was examined using the commonly used goodness-of-fit statistics. Hu 

and Bentler (1999) have suggested an SRMR value less than .08 and an RMSEA value less 

than .06 for a good fit. MacCallum et al. (1996) have proposed that an RMSEA value below 

0.08 indicates a good fit. More recently, Steiger (2007) has suggested the upper limit for a 

good fit to be 0.07. For SRMR, a value less than 0.05 is deemed a criterion for good fit 

(Byrne, 1998), but values less than 0.08 are also considered acceptable (Hu & Bentler, 

1999). Hu and Bentler (1999) have recommended that for CFI, a value greater than 0.95 

indicates a good fit, whereas values in the range of 0.90 to 0.95 are acceptable (Kline, 1998; 

McDonald & Ho, 2000). Finally, for TLI, a value greater than 0.95 indicates a good fit (Hu 

& Bentler, 1999). Moreover, a value in the range of 0.90 to 0.95 represents an adequate fit 

(Bentler & Bonett, 1980). 

 

Two comparative fit measures were used to test the competing models, the Akaike 

information criterion (AIC) and the Bayesian information criterion (BIC). CFA was carried 

out with IBM SPSS AMOS (version 21) software.  

 

RESULTS 

Descriptive statistics  

An overview of the descriptive statistics is presented in table 1. The final sample in the study 

comprised 422 respondents, out of which male respondents were 149 (35.30%), and female 

respondents were 273 (64.69%). In terms of age, 74 (49.7%) of the male respondents were 

in the age group of 17-18 years, 69 (46.3%) in the 19-20 years age group, and 6 (4%) in 21-

22 years age group. Similarly, 145 (53.1%) of the female respondents were in the age group 

of 17-18 years, 118 (43.2%) in the 19-20 years age group, and 10 (3.6%) were in the 21-22 

years age group. The male respondents obtained a mean score of 15.20 on GHQ-12 and a 

standard deviation of 7.67. The female respondents obtained similar scores with a mean 

score of 15.29 and a standard deviation of 7.45. The scores obtained were slightly positively 

skewed for both male (.402) and female (.353) respondents, with kurtosis of -.665 and -.607, 

respectively. Male and female respondents obtained similar mean scores on subjective 

happiness, 17.23 and 17.30, respectively. However, on the measures of life satisfaction and 

general level of worry, there is some difference, with male respondents scoring higher on 
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life satisfaction (20.23) but scoring low on worry (25.31). On the other hand, female 

respondents had scored lower on life satisfaction (19.89) but higher on worry (27.08). 

 

Table 1 Descriptive statistics 

Gender Scales M SD Median Skewness kurtosis 

Male 

GHQ-12 15.20 7.67 14 .402 -.665 

SHS 17.23 3.91 17 .137 .576 

SWLS 20.23 6.3 21 -.094 -.772 

PSWQ-A 25.31 7.77 26 -.044 -.714 

Female 

GHQ-12 15.29 7.45 15 .353 -.607 

SHS 17.30 3.95 17 -.223 .341 

SWLS 19.89 6.47 20 -.078 -.684 

PSWQ-A 27.08 7.47 28 -.347 -.544 

Note. GHQ-12= General Health Questionnaire-12; SHS= Subjective Happiness Scale; 

SWLS= Satisfaction with Life Scale; PSWQ-A= Penn State Worry Questionnaire 

Abbreviated. 

 

Table 2 shows the overall and individual item scores. An overall mean score of 15.26 (SD = 

7.52) was obtained, higher than the cutoff point of 12. A total of 173 participants (41.2%) 

scored higher than the cutoff score. The mean score obtained on item 5 (1.54) was the 

highest, indicating that most students were under strain. 

 

Table 2 Descriptive statistics for GHQ-12 items 

 
 

Reliability  

The reliability of GHQ-12 was assessed by calculating Cronbach’s alpha, inter-item 

correlation, and item-total correlation. Cronbach’s alpha was 𝛼  = .883, indicating good 

internal consistency.  

 

Exploratory Factor Analysis  

Table 3 shows the result of exploratory factor analysis using the principal component 

method with varimax rotation. First, sampling adequacy was assessed by the kaiser-Meyer-

Olkin (KMO = 0.920) and Bartlett’s test of sphericity (p<.0001); the result indicated that the 

sample size was adequate to run factor analysis. Next, a two-factor structure emerged based 

on the eigenvalue (>1) and factor loadings observed in the rotated component matrix 
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obtained through varimax rotation with Kaiser normalization. As shown in Table 3, a two-

factor solution emerged. The eigenvalue for both the factors was above 1. Factor 1 explained 

44.29% of the variance, and factor 2 explained 10.53%. Overall, the cumulative variance of 

54.83% was accounted for by both factors. In addition, item numbers 6, 7, 10, 11, and 12 

showed cross-loadings on both factors. 

 

Table 3 Factor loadings  

GHQ-12 Items Factor Loadings 

Factor 1 Factor 2 

Item no. 3 .75 .08 

Item no. 4 .74 .11 

Item no. 8 .74 .16 

Item no. 1 .63 .23 

Item no. 11 .55 .53 

Item no. 10 .52 .52 

Item no. 12 .49 .46 

Item no. 5 .11 .79 

Item no. 9 .31 .76 

Item no. 2 -.00 .71 

Item no. 6 .48 .54 

Item no. 7 .43 .45 

KMO .920  

% of variance 44.29% 10.53% 

Cumulative % of the variance  44.29% 54.83% 

Eigenvalue 5.316 1.264 

Note. Factor loadings above .40 are in bold. 

 

After eliminating items with cross-loadings (Costello & Osborne, 2005), a seven items two-

factor structure of the GHQ-12 emerged. Social Dysfunction (items 1, 3, 4, and 8) 

accounting for 44.194% of variance and Anxiety/Depression (items 2, 5, and 9) for 

17.946%. The two factors accounted for the cumulative variance of 62.14%. 

Furthermore, Cronbach’s alpha was calculated for GHQ-7, and the value was α = .784. 

 

Confirmatory factor analysis  

Figure 1 shows the standardized estimates and relationship between the two factors and the 

observed variables. The path coefficients ranged from .57 to .79, and the error variances 

ranged from .32 to .62. The covariance between Social Dysfunction and Anxiety/ 

Depression was .57. 

 

Table 4 presents the fit indices of nine different models most commonly cited in the 

literature and the exploratory factor analysis model of the present study. The comparative fit 

index (CFI) ranged from 0.889 to 0.947. The CFI values for the unidimensional model by 

Goldberg and Williams (1988) and the two-factor model by Schmitz et al. (1999) are less 

than the cutoff criteria for an adequate fit of 0.90. The Tucker-Lewis Index (TLI) ranged 

from 0.862 to 0.931. The TLI values for the unidimensional model by Goldberg and 

Williams (1988), the two-factor model by Schmitz et al. (1 999), the three-factor model by 

Farrell (1998), and the three-factor model by Daradkeh et al. (2001) are less than the cutoff 

criteria (.90) for an adequate fit. The Standardized Root Mean Square Residual (SRMR) 
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values ranged from 0.049 to 0.061, indicating an adequate fit for all models with the model 

by Graetz (1991) in particular showing good fit (SRMR = 0.049) as per the criteria of 

SRMR less than 0.05. Furthermore, the Root Mean Square of Error Approximation 

(RMSEA) values ranged from 0.068 to 0.096, and the three-factor models by Worsley and 

Gribbin (1977), Graetz (1991), and Martin (1999) indicated adequate fit (RMSEA <0.08).   

 

Figure 1 GHQ-7: a two-factor model showing the standardized path coefficients and error 

variances  

In addition, Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) 

values were examined for the nine models. As shown in Table 4, the AIC value ranged from 

192.15 to 310.02, and the BIC value ranged from 293.28 to 411.16. For both, the criterion 

smaller value represents a better comparative fit. However, the GHQ-7 model hypothesiszed 

in this study showed the least values for AIC (51.35) and BIC (112.03).   

 

Table 4 Goodness-of-fit indexes for GHQ-12 models 

 
Note. SRMR = standardized root mean square residual; CFI = Comparative Fit Index; TLI = 

Tucker-Lewis Index; RMSEA = Root Mean Square Error of Approximation; AIC = Akaike 

Information Criterion; BIC = Bayesian Information Criterion 
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Validity  

The convergent validity of the GHQ-7 was assessed by calculating the correlation 

coefficients of the composite score of GHQ-7 with the three different constructs. As shown 

in Table 5, the GHQ-7 showed negative correlations with the subjective happiness scale (r = 

-.460, p<.01) and satisfaction with life scale (r = -.529, p<.01). On the other hand, a positive 

correlation was found between GHQ-12 and the Penn State worry questionnaire (r = .424, 

p<.01). Overall, theoretically coherent results were obtained. 

 

Table 5 Correlations between GHQ-7, SHS, SWLS, and PSWQ-A 

 GHQ-7 SHS SWLS PSWQ-A 

GHQ-7 —    

SHS -.460** —   

SWLS -.529** .491** —  

PSWQ-A .424** -.373** -.361** — 

**p<.01 

 

In addition, the correlation coefficients for the subscales of the GHQ-7 were also calculated. 

Table 6 shows the inter-correlation coefficients for the two subscales, anxiety/depression 

and social dysfunction, ranging between r = -.479, p<.01 to r = .491, p<.01. In addition, the 

correlation of the subscales with the measures of subjective happiness, life satisfaction, and 

general worry was along the expected lines (Table 6). 

 

Table 6 Correlations between subscales of GHQ-7 and SHS, SWLS, and PSWQ-A 

 Anx/Dep Soc_Dysf SHS SWLS PSWQ-A 

Anx/Dep 1     

Soc_Dysf .421** 1    

SHS -.358** -.417** 1   

SWLS -.412** -.479** .491** 1  

PSWQ-A .387** .330** -.373** -.361** 1 

Note. Anx/Dep = Anxiety/Depression; Soc_Dysf = Social Dysfunction 

**p<.01 

 

DISCUSSION 

The study examined the psychometric properties of the GHQ-12 in terms of reliability, 

factor structure, and validity in a sample of Indian undergraduate students. In addition, nine 

different models of the GHQ-12 widely cited in the literature were tested.  

 

The reliability of the GHQ-12 was analyzed using Cronbach’s alpha as a measure of internal 

consistency. The obtained value indicated good reliability (α = .883), and the Cronbach's 

alpha is consistent with the values reported in other studies on young adults and adolescents 

(French & Tait, 2004; Padrón et al., 2012; Politi et al., 1994; Tait et al., 2002). However, 

Cronbach’s alpha for the GHQ-7 was slightly lower at α = .784 as the alpha value is affected 

by the length of the test (Tavakol & Dennick, 2011). Nevertheless, the revised alpha value 

indicates an acceptable level of reliability (Bland & Altman, 1997). 

 

The EFA analysis suggested a seven items two-factor model. Social Dysfunction (items 1, 3, 

4, and 8) and Anxiety/Depression (items 2, 5, and 9) were the factors that accounted for 

62.14% of the variance.  
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Next, the factor structure of GHQ-12 was explored by CFA, and our findings indicate that 

among the existing models cited in the literature, the three-factor model hypothesized by 

Graetz (1991) showed good fit upon examining the goodness of fit indices. The three factors 

were Anxiety/Depression, Social Dysfunction, and Loss of Confidence. Padrón et al. (2012), 

in a study on Spanish adolescents, identified three factors. Their data also showed a good fit 

for the model proposed by Graetz (1991). Similar results were obtained by Sánchez-López 

and Dresch (2008) in a study conducted on the Spanish general population and in a study of 

out-patients in Singapore (Gao et al., 2004). 

 

Our study also indicated that upon comparing the one-factor model, two-factor models, and 

three factors models often cited in the literature, the three-factor models were more 

appropriate for the data as indicated by the model fit indices. In addition, the two measures 

of comparative fit, The Akaike information criterion (AIC) and the Bayesian information 

criterion (BIC), also indicated the same. However, the three-factor model proposed by 

Martin (1999) had lower values on these criteria than the model by Graetz (1991). 

 

Furthermore, the fit indices of the two-factor GHQ-7 model were the most appropriate 

model as per the goodness-of-fit criteria proposed by Hu and Bentler (1999). The two-factor 

model with Social Dysfunction (four negatively worded items) and Anxiety/Depression 

(three positively worded items) is along the lines of the conceptualization of GHQ-12 by 

Andrich and Schoubroeck (1989). 

 

Similar results were obtained by Wong and O'Driscoll (2016) in a sample of Hong Kong 

employees, were the result supported a seven items (GHQ-7) two-factor model consisting of 

Social Dysfunction (items 4, 7, and 8) and Anxiety/Depression (items 6, 9, 10, and 11). Both 

the factors are categorized in terms of positively and negatively worded items. In another 

study by Li et al. (2009) on Chinese adolescents. Where 12 items three-factor model 

demonstrated a good fit, but their findings also revealed that the eight items (GHQ-8) two-

factor model represented the best-fit model. 

 

The GHQ-7 also showed convergent validity indicated by correlations with the three 

different measures used in the study. Negative correlations were found between the 

subjective happiness scale and the satisfaction with life scale (Ruiz et al., 2017). Positive 

correlations with Penn state worry questionnaire (abbreviated). Hence, the obtained results 

were in the expected direction.     

 

The findings of the present study shows that GHQ-12 is not a unidimensional construct. 

Multidimensionality was also shown in studies conducted by Campbell et al. (2003) and 

Zhong et al. (2022). However, the two-factor strcture of GHQ-12 can be attributed to the 

division of positively and negatively worded items (Hystad & Johnsen, 2020). 

 

Finally, there were certain limitations in our study,  

• Our analysis used only the Likert method (0, 1, 2, 3) for scoring. There are multiple 

scoring methods used in the literature for scoring (Rey et al., 2014), one of them is 

the dichotomized scoring method (0, 0, 1, 1), and another one involves a slight 

variation (0, 1, 1, 1). Therefore, the results of our study do not apply to other scoring 

methods.  

• Wording effects of the items on the factor structure of the GHQ-12 as identified by 

Molina et al. (2014) were not considered in the present study. 
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• The samples for the present study were from the University of Delhi undergraduate 

courses. Although these students come from different regions of India, it is a 

possibility that they may differ from the general population of undergraduate 

students in India.  

• The majority of the participants in the sample were females so this imbalance may 

affect the generalizability of the results. Although the sample size is adequate to 

carry out CFA, it can be further increased.   

• Further studies on the Hindi and other regional language translations of GHQ-12 to 

improve screening in different parts of India can be carried out.  

 
CONCLUSION 

The use of GHQ-12 as a unidimensional construct is not appropriate. The findings of the 

present study indicated GHQ-12 being a multidimensional measure. The seven items two-

factor model showed the best fit for the data. The GHQ-7 showed adequate reliability and 

validity and hence can be used as a tool for screening mental health problems in the 

undergraduate student population in India.  
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