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ABSTRACT

Background: Nurses constitute the most providers of health care systems. Their mental health can affect the quality of services
and patients’ satisfaction. General Health Questionnaire (GHQ-12) is a general screening tool used to detect mental disorders.
Scoring method and determining thresholds for this questionnaire are debatable and the cut-off points can vary from sample to
sample. This study was conducted to estimate the prevalence of mental disorders among Iranian nurses using GHQ-12 and also
compare Latent Class Analysis (LCA) and K-means clustering with traditional scoring method. Methodology: A cross-sectional
study was carried out in Fars and Bushehr provinces of southern Iran in 2014. Participants were 771 Iranian nurses, who filled
out the GHQ-12 questionnaire. Traditional scoring method, LCA and K-means were used to estimate the prevalence of mental
disorder among Iranian nurses. Cohen’s kappa statistic was applied to assess the agreement between the LCA and K-means with
traditional scoring method of GHQ-12. Results: The nurses with mental disorder by scoring method, LCA and K-mean were 36.3%
(n=280), 32.2% (n=248), and 26.5% (n=204), respectively. LCA and logistic regression revealed that the prevalence of mental
disorder in females was significantly higher than males. Conclusion: Mental disorder in nurses was in a medium level compared
to other people living in Iran. There was a little difference between prevalence of mental disorder estimated by scoring method,
K-means and LCA. According to the advantages of LCA than K-means and different results in scoring method, we suggest LCA
for classification of Iranian nurses according to their mental health outcomes using GHQ-12 questionnaire
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1. INTRODUCTION

Mental health, as the first rank in terms of causing disability
compared to other diseases, is crucial in human’s life (1). Nev-
ertheless, most of middle and low-income countries devote less
than 1% of their health expenditure to mental health programs
(2). About 13% of total global burden of discase in the year
2004 was mental, neurological and substance use disorders
(3). Worldwide, about 450 million people suffer from mental,
neurological or behavioral disorders, and nearly one-fifth of
people will experience a mental disorder at least once a year (4,
5). Prevalence of mental disorders in Iran varies from 11.9% to
50.0% (6-8).

In recent years, prevalence of mental disorders has been sys-
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tematically increased in various groups of population (3). Nurses
constitute the most providers of health care system and their
mental health can affect the quality of services and patients’
satisfaction. Nurses, working in psychiatric and emergency
services wards, are especially in great risk of physical aggres-
sion and threats (9). Nursing is the most stressful profession
among 130 jobs and ranked 27th among the 130 jobs with high
prevalence of mental disorders (10). Nurses are confronted with
a number of sources of stress, such as time pressure, long time
work, shift work, sleep problems, visionary with the reality of
death and malignant disease, high patients’ expectations from
nurses, and a low tolerance for error (10, 11). Job stress in this
profession could lead to disorders that seriously put nurses at
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risk of mental health disorders.

Mental health can be measured by different instruments such
as General Health Questionnaire (GHQ), subscales Mental
Health Inventory of the Short Form-36 (MHI-5), Strengths
and Difficulties Questionnaire (SDQ), Minnesota Multiphasic
Personality Inventory (MMPI), Affect Balance Scale (ABS),
and Symptom Checklist (SC) (12). GHQ-12 consists of 12
items is one of the most well-known instruments that assess
the severity of mental problems (minor psychiatric disorders)
in the last month (13).

To determine the cut-off points for the scores of GHQ-12
based on the scoring method is challengeable and can vary ac-
cording to region, population and time of scudy (13-16). Dif
ferences in the choice of cut-off points lead to different and
sometimes contradictory results; however, scoring method is
still the best and most popular method to detect mental dis-
order by GHQ-12.

In this study, we used the latent class analysis (LCA) and K-
means, two competing methods to traditional scoring method,
which are based on the nature of the data (e.g. responses to
GHQ-12 questionnaire) and do not depend on the cut-off
points. In both methods, allocation of objects to classes should
be optimal according to some criteria. These criteria usually in-
volve minimizing the within-cluster variation or, equivalently,
maximizing the between-cluster variation. To the best of our
knowledge, this is the first direct comparison without compli-
cated mathematical details of these models in the applied mental
health literature. The first objective of this study was to estimate
the prevalence of mental disorders among Iranian nurses accord-
ing to their mental health outcomes measured by GHQ-12 using
three methods. The second objective was to compare LCA and
K-means clustering with traditional scoring method.

2. METHOD

2.1. Sampling Method

This cross-sectional study was conducted on nurses work-
ing in the hospitals of southern (Fars and Bushchr provinces)
Iran, in 2014. Data were collected by means of questionnaires
from 771 nurses who were selected through multi-stage clus-
ter sampling. Simulation study shows that the sample sizes
with more than 500 individual have enough power to fit LCA
(17)702151</custom2></record></Cite></EndNote>. Forty
seven hospitals of 20 cities (out of 39) of Fars and Bushehr
provinces were selected randomly. Proportional to the number
of nurses working in each hospital, they were invited to partici-
pate in our study.

2.1. Instrument Study

The bimodal GHQ score method (item as 0-0-1-1) was used
to score the questionnaires. In Iran, studies have shown that
this method is useful (14). A participant could score between
0 and 12 and score of cut-off point or higher shows the one
who might have mental disorder. In Iran, according to region,
population and time of study, two cut-off points of 3.7 and 4
are most commonly used for threshold (14, 18). The reported
Cronbach’s alpha coefhicient for the GHQ-12 in Iran was cal-
culated as 0.87 (14).

2.2.Data analysis

Data were analyzed in the following phases: 1) descriptive
analysis (mean+SD, and proportions) was performed to exam-
ine the distributions of the variables and t-student, analysis of
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variance and logistic regression was used to compare GHQ-12
score in subgroups and to evaluate independent variables (gen-
der, marital status, education, age and work experience); 2) To
cluster mental health level of nurses using traditional scoring
method of GHQ-12, LCA and K-means 3) To measure agree-
ment between LCA and K-means with traditional scoring
method of GHQ-12.

LCA is another method to classify each nurse into a latent
class whose members report similar patterns of responses
(GHQ-12). LCA is an analytical method that models the rela-
tionship between categorical observed variables and a categorical
latent variable (19). LCA enables investigators to classify indi-
viduals into latent classes that are mutually exclusive (i.e. each
class is conceptually different from the others) and exhaustive
(i-c. all response patterns are accounted for and grouped into
aclass) (19). Latent Class Regression (LCR) was used to assess
the association between latent class membership and each of
the covariates using bivariate models and demographic adjusted
models. The LCR is a generalization of the LCA in which a
covariate for optimizing latent classes and evaluating the effect
of classification is entered into the model. LCR assumes both
conditional independence and non-differential measurement;
within class, the measured indicators are non correlated with
each other, and the covariates do not influence the indicators
given class membership, respectively (19).

K-means was used to cluster the nurses based on mental
health level into k (in this study k=2) groups. K-means, a typi-
cal partitioned clustering method with minimum required as-
sumptions, is simple and generally very fast. This is a data-driven
method that partitions a set of points into clusters and the
distance between the members of each cluster is minimized
while the distance between the members of different clusters
is maximized. The most generally used distance measure is the
squared Euclidean distance variables (20). We used k-means
with two classes based on comparability and interpretability.

The agreement between LCA and K-means with traditional
scoring method of GHQ-12 was estimated by calculating the
percentage of agreement and Cohen’s Kappa coefficient. The
agreement was interpreted none to slight when the calculated
values ranged between 0.01-0.20, fair between 0.21-0.40,
moderate between 0.41- 0.60, substantial between 0.61-0.80,
and 0.81-1.00 as almost perfect agreement. Negative values and
zero indicate no agreement (21).

All analyses were performed using SPSS for windows® (SPSS
Inc., Chicago, IL) and package poLCA in R software. P-value
of less than 0.05 was considered as significant.

3. RESULTS

The mean+SD of age was estimated as 32.06+6.28 years.
The total number of years of work experience among nurses
was 7.74+5.79. Over 65% (n=502) of the nurses were women.
The majority had at least Bachelors’ degree. The mean GHQ-
12 score was 3.0943.20. There were significant differences be-
tween nurses’ GHQ-12 scores regarding the categorical age and
gender (p-value=0.012). Table 1 summarizes the demographic
characteristics of participants and descriptive findings. From
total number in our sample, 36.3% (n=280) of the nurses scored
above 3.7 and 26.6% (n=205) above 4 threshold.

We used LCA with two classes based on Akaike Informa-
tion Criterion (AIC), Bayesian Information Criterion (BIC)

ORIGINAL PAPER - Mater Sociomed. 2015 Oct; 27(5): 337-341



Participant Mean (SD) of  Statistic (p-

Demographics N (%) GHQ-12 value)
Male 269(34.9)  3.30%3.29
Gender 2.492 (0.0139)
Female 502 (65.1) 2.70+£2.99
Single 222(28.8%) 3.27+3.27
Marital Status 0.977 (0.329)
Married 549 (71.2%) 3.02%3.17
Associate g6 09y 2.56+2.92
Degree
Education Sac"e'c’r 702(91.1%) 3.14+321 0.847 (0.429)
egrees
SME.’Ste”’f 21Q27%  2.76%3.35
clences
;‘(’)W“t i 381(50.1%) 3.43+3.38
’ége .. 30thru40 310(40.7%) 2.79+2.98 4.442(0.012%)
ategorical -
LShestthry 70(92%)  2.57+3.12

Table 1. The mean of GHQ-12 score is based on scoring method.
*significant at 5% ** significant differences between Lowest thru
30 and 30 thru 40 years (p-value for Tukey HSD: 0.025)

criterion, and interpretability. LCR, logistic regression analysis
based on scoring method and k-means clustering indicated that
gender was significant among independent variables in predict-
ing mental disorder among nurses. Female nurses had 0.39,0.56,
0.56 and 0.11 times more probability than men of detecting
mental disorder based on scoring method with 3.7, 4 threshold,
k-meansand LCR, respectively. The results are shown in Table 2.

The nurses with mental health by scoring method, LCA
and K-mean were 36.3% (n=280), 32.2% (n=248), and 26.5%
(n=204), respectively. If the cut-off point in scoring method was
3.7, the Cohen’s Kappa cocfhicient between LCA with tradi-
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tional scoring method (0.902) indicated the perfect agreement
and between K-means with traditional scoring (0.774) indicated
substantial agreement. With 4 as the cut-off point, there were
almost perfect agreement between the clustering methods and
traditional scoring method. Table 3 provides more detailed
information about it.

4.DISCUSSION

Mental disorder in nurses will result in decreased quality
of health care system. So, estimating the prevalence of mental
disorder in nurses leads to some attempts to prevent decreasing
the quality of services. In this study, we estimated the prevalence
of mental disorders among Iranian nurses using GHQ-12 and
we compared LCA and K-means clustering with traditional
scoring method.

The results showed that mental disorder in nurses was in the
medium level in Iran (6-8, 22, 23). These results are similar to
those reported by Najimi and his colleagues (10). As compared
with the previous research, when the cut-off point in scoring
method was 3.7, the prevalence rate in this survey (36.3%) was
lower than in Nigeria (40.7%) and England (41%) but higher
than those obtained by Tasmania (34%) and Wales (35.0%)
surveys (24-27).

Several types of regression analysis show that females were
more likely than men to have a mental disorder. According to
physical and mental structure of women, females have higher
rates of psychological distress, depression, and physical morbid-
ity than men. Also, female nurses are affected by uncomfortable

circumstances in hospitals. In al-

Scoring Method

Cut off 3.7 Cutoff 4 K-means LCR
sox (Rof- maley  L:39[L01,1.95] 1.56[1.01,2.12] 156(1.062.28] 1.11[1.02,1.20]
(0.049% (0.048%) (0.023%) (0.041%
marital Status(Ref= 1.05[0.74,1.51] 1.16[0.79,1.70] 1.22[0.83,1.79] 1.03[0.95,1.12]
married) (0.782) (0.461) (0.308) (0.510)
Education;

Bachelor degrees
(Ref= Associate
Degree)

1.26 [0.64,2.47]
(0.751)

0.83[0.41,1.68]

(0.818)

0.83[0.31,2.20]
(0.783)

0.98[0.82,1.17]
(0.940)

Education; Master
of Sciences
education (Ref=
Associate Degree)

1.48 [0.48,4.50]
(0.751)

1.01[0.31,3.28]

(0.818)

1.03[0.32,3.35]
(0.783)

1.07 [0.79,1.44]
(0.940)

Age 0.98[0.93,1.03]

0.97[0.92,1.02]

0.98[0.93,1.03]

0.98[0.96,1.01]

(0.386) (0.249) (0.396) (0.270)
Work . 1.91[0.96,1.06] 1.01[0.96,1.07] 1.01[0.95,1.07] 1.00[0.98,1.03]
ork expenience - (.721) (0.712) (0.825) (0.760)

Table 2. Result logistic regression based on scoring method, K-means and LCR; OR [95% Cl]

(p-value). *significant at 5%

With mental dis-

Without mental

GHQ-12 order disorder Kappa+SD
Number (%) Number (%) (p-value)
cut-off point 3.7
LCA With mental disorder 247 (32.0%) 1(0.1%) 0.902+0.016
Without mental disorder 33 (4.3%) 490 (63.6%) (£0.0001)
K-Means With mental disorder 204 (26.5%) 0 (0.0%) 0.774%£0.024
Without mental disorder 76 (9.9%) 491 (63.7%) (0.0001)
cut-off point 4
e With mental disorder 205 (26.6%) 43 (5.6%) 0.866+0.020
Without mental disorder 0 (0.0%) 523(67.8%) (£0.0001)
K Means With mental disorder 200 (25.9%) 4 (0.5%) 0.970%0.010
Without mental disorder 5 (0.6%) 562 (72.9%) (£0.0001)

Table 3. Compare agreement LCA and K-means with scoring method
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most all studies, the effect of gender
has been demonstrated on mental
health (6-8, 12, 24, 28). Nursing is
a profession that requires a college
education. However, its association
with mental disorders was not sig-
nificant in this study. One reason
might be that nurses had mostly
(91.1%) undergraduate degree. In
a similar study on nurses, the level
of education affected physical and
environmental dimensions with no
effect on the mental dimension (29).
In our study, the effects of age, work
experience and marital status were
not significant and this is a contra-
dictory result in different studies (6-
8,12,24). Three variables mentioned
are highly interdependent. Iranian
nurses generally are young (83.6%
between the ages of 25 and 40 years)
and interpretation of our findings
is slightly restricted because of the
particularly selective nature of the
investigated sample.

Differences in methods and in-
struments for screening used as well
as different classification systems,
time, age groups, regions and the
population under the study may ac-
count for differences in results. Our
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results show that different cut off points (3.7 and 4) produced
different estimations for the prevalence of mental disorders
in nurses. Many different techniques have been developed to
discover homogencous groups (classes), e.g. cluster analysis.
Some of clustering methods play a significant role in scientific
studies, and in the case of practical applications (e.g. LCA and
K-means method).

In the traditional method, logistic regression should be used
after classification if the researcher is interested in studying the
effect of independent variables. In LCR, the latent class (clas-
sification of nurses according to their mental health outcomes
using GHQ-12) and regression components of the model are
estimated simultaneously in order to reduce measurement error
(30). Prevalence of mental disorders based on proposed meth-
ods vary from 26.5 to 36.3 percent. However, several regres-
sion analyses revealed the same results about the relationship
between covariates and mental disorder classes.

Using the two cut-off point in scoring method, we achieved
different results of prevalence of mental disorders in nurses. But,
the used clustering methods are based on the data and do not
depend on the thresholds. In other hand, LCA is model-based
method can estimate and test the parameters and the number
of classes was based on objective criteria. The £-means algorithm
is completely non-parametric and does not take advantage of
any valid parametric assumptions. Given the limitations of the
k-means method such as scale-dependent, lack of goodness of
fit indices, dependence on the starting value, clusters must be
linearly separable and using the results of previous studies that
showed LCA fitting a model better than K-means (31-36). Ac-
cording to the above mentioned advantages of the LCA than
K-means and different results in scoring method we suggest
LCA for classification of Iranian nurses according to their
mental health outcomes using GHQ-12 questionnaire. The
agreement between LCA and K-means with scoring method
was depended the cut-off point. Our result showed that a little
difference between prevalence of mental disorder estimated by
scoring method, K-means and LCA.

In summary, this study used traditional scoring method,
LCA and K-means clustering to estimate the prevalence of
mental disorders among Iranian nurses. Agreement LCA and
K-means clustering with traditional scoring method were ac-
ceptable. However, our results showed that choosing different
cut off points could affect the agreement between the LCA and
K-means with a scoring method. Statistical basics supported that
LCA had abetter fit than K-means. Measurement error in LCR
was less than traditional method (classify by scoring method and
assessment by logistic regression) to evaluate the effect of vari-
ables on mental disorder. GHQ scores in our study were higher
than adult general population in Iran (8). One reason could be
job stress, shift working, and sleeping disorders among nurses.
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