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ABSTRACT
Background and objective: Quality of Life (QoL) indicates individual’s perception of the
physical, psychological and social aspects of health. To the best of our knowledge, there is no
study that examined the association of QoL with composite measure of common psycholo-
gical problems i.e. anxiety, depression and psychological distress in manufacturing employ-
ees. This study aimed to investigate the association of QoL with common psychological
problems profile in manufacturing employees.
Material and methods: This cross-sectional study was conducted among 3063 employees of “E”
Steel Company (ESCO). Psychological distress, anxiety and depression were assessed by self-
administered 12-item general health questionnaire (GHQ-12) and hospital anxiety and depres-
sion scale (HADS). Euro-QoL five dimensions questionnaire (EQ-5D) was used to assess the QoL.
Latent class analysis (LCA) and latent class regression (LCR) were used for analyzing data.
Results: LCA identified two classes of participants: low QoL (20%) and high QoL (80%). LCR,
after adjusting for the effects of confounding variables including demographic, life style and
job-related variables, showed that the higher scores of psychological problems profile was
significantly associated with increased odds of being in poor QoL class; (OR: 6.03, 95% CI:
3.76,9.69).
Conclusion: In conclusion, higher scores of psychological problems profile are positively
associated with poor QoL. QoL can be improved among manufacturing employees through
conducting screening programs for identifying affective individuals and implementing health
promoting interventions aiming to reduce psychological problems impacts and finally pro-
ductivity of working force.
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1. Introduction

Quality of life (QoL) is a multidimensional concept
that includes individual’s perception of the physical,
psychological, and social aspects of health [1]. QoL is
defined by the World Health Organization (WHO)
“as individuals’ perception of the position in life in
the context of the culture and value system in which
they live and in relation to their goals, expectations,
standards and concerns” [2]. QoL serves as an out-
come variable in clinical trials and medical research
and for health needs assessment and planning for the
allocation of resources [3].

Many factors determine the QoL, including perso-
nal characteristics such as age and socio-economic
status, objective factors such as role performance
measures and biological factors and subjective factors
such as subjective satisfaction and mental health [4].
Some studies showed that psychological disorders

such as depression, anxiety and psychological distress
are related to the QoL, so that patients with mental
disorders have weak QoL [5–11]. For instance,
a meta-analytic review showed significant association
between anxiety disorders and poor QoL [9]. Another
study showed that both anxiety and depression dis-
orders lead to low QoL and comorbidity of anxiety
and depression has stronger effect on QoL [6]. In
addition, in a study conducted on general population
in Canary Island, there was an inverse relationship
between EQ-5D and GHQ scores [10]. Another study
that was performed on patients with anxiety disorder
illustrated all dimensions of QoL except the physical
dimension, had inverse relationship with general psy-
chiatric morbidity [11].

It is believed that mental disorders usually occur
together. For example, anxiety and depression are
related to each other, and there is overlap between
their symptoms [12]. To the best of our knowledge,
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the association of psychological disorders such as
anxiety, depression and stress with QoL are studied
independently and separately, and their composite
impact on QoL has not been evaluated not only in
general population but also in high-risk population
such as industrial manufacturing employees.

Human resources are the most important capital
of organizations. The work force plays an important
role in increasing the productivity and success of
organizations and national economy [13]. Therefore,
paying attention to the QoL of the workforce can
increase individual’s productivity.

Mental disorders impose a lot of emotional and
economic burden on the individual, family and society
[14]. Mental disorders can lead to poor performance,
absenteeism and poor relationships at workplace,
reduced productivity, disability and poor QoL [7,15].

The multidimensional concept of QoL and its indi-
vidualistic nature, makes people heterogeneous in terms
of QoL. Also, QoL has a latent structure that could not
be directly measured. Due to this nature, it is necessary
to apply an appropriate analytical technique that can
provide a comprehensive evaluation of QoL in the study
subjects based on all QoL’s dimensions. On the other
hand, for providing a unified and comprehensive
assessment of psychological problems a composite mea-
sure is needed based on common psychological pro-
blems. Therefore, in current study, an advanced
statistical method, i.e. latent class regression (LCR) on
latent factors was used for addressing the above
points [16].

Latent class analysis (LCA) is an advanced statis-
tical method that classifies individuals into homoge-
nous groups by clustering similar response profiles
[17]. In the present study, LCA was used in order to
identify subgroups of studied population based on
QoL. In addition, in the framework of LCR, a latent
factor was extracted as a composite measure from
three common psychological problems and its asso-
ciation was evaluated with levels of QoL.

2. Materials and methods

2.1. Study design and participants

The present cross-sectional study was conducted
among 16,000 formal and contractual employees of
“Esfahan” Steel Company (ESCO), during 2014–2015
in “Isfahan” city. Sample size was determined to be
3500 people by considering 10% prevalence of psy-
chological problems with type one error rate of 0.05
and sampling error rate of 0.01.

Participants were selected using multi-stage cluster
sampling along with stratified sampling based on man-
agerial departments. Clusters were main seven manage-
ment departments and their subsidiary sections and the
strata were jobs categories of employees. The inclusion

criteria were work experience for at least 1 year and agree
to participate in the study. The participants who did not
answer to a large fraction of questions (more than 10% of
questionnaires’ pages, included 37 employees) were
excluded. Due to random nature of sampling, as well as
low number of female employees (n = 800), to reach
a sufficient sample size of females in our study, 260
willing female employees to participate in study were
included using convenience sampling. Data was collected
by the self-administrated questionnaires. Data on 3063
(response rate: 0.87) people who provided complete
questionnaires were included in the current analysis.

The process of administering and collecting the
questionnaires was conducted at the company for
a period of six months. All participants provided
written informed consent. The study was approved
by our university bioethics committee (projects num-
bers #87115 and #395482). More details about the
ESCO project have been presented elsewhere [18].

2.2. Study instruments and assessment of
variables

2.2.1. Quality of life
To assess the QoL, the standardized and generic
tool Euro QoL-five dimensions was used. The EQ-
5D is a self-report questionnaire developed by
the Euro QoL group for describing and evaluating
health status [19]. The EQ-5D questionnaire consists
of two sections: the self-classifier (descriptive system)
and the visual analog scale (VAS). The EQ VAS
represents overall health status as a single value.
This is a vertical, VAS that ranging from 0 (worst
imaginable health) to 100 (best imaginable health).
Respondents by choosing a point on EQ-5D VAS,
rate their current health state.

The self-classifier section assesses the state of
health in five dimensions: mobility, self-care care,
normal activities, pain/discomfort, anxiety and
depression. Each dimension has three levels: severe
problem (3), some problem (2), no problem (1). The
two categories of severe problem and some problem
combined into a single category in LCA because low
response rate in severe problem category. Higher EQ-
5D scores indicate poor QoL. EQ-5D has shown
a good reliability and validity [20,21]. Reliability of
the questionnaire in a pilot sample of 300 participants
in current study was 0.51.

2.2.2. Anxiety and depression
Hospital anxiety and depression scale (HADS) was
used to evaluate mental health problems of partici-
pants. HADS is a short self-report tool that includes
14 items, 7 of which are related to anxiety, and 7
others are depression. Each item scores on a 4-point
Likert scale that ranging from 0 (not present) to 3
(considerable). Each person has a score between 0
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and 21 in each sub scale. High scores represent more
symptoms of anxiety and depression (0–7 normal,
8–21: mild, moderate or severe disorder). In the pre-
sent study, a validated version of HADS was used to
evaluate anxiety and depression. It’s internal consis-
tency with Cronbach’s alpha was 78% for anxiety and
86% for depression [22].

2.2.3. Psychological distress
Psychological distress was assessed by self-
administered 12-item general health questionnaire
(GHQ). It is a simple and brief questionnaire which
asks individuals about their recent experience with
psychological distress. Each item contains four scales
(less than usual, no more than usual, rather more
than usual or much more than usual). Total score of
GHQ is between 0 and 12, based on Likert scoring
styles (0–1 to 2–3). Higher scores indicate higher
degree of psychological distress. Score of 4 or higher
ranked as high psychological distress. A valid version
of GHQ-12 in our country was in current study. The
internal consistency of GHQ-12, calculated by
Cronbach’s alpha coefficient, was found to be 87%,
indicating the reliability of the questionnaire [23].

2.2.4. Assessment of other variables
Demographic characteristics (including age (years),
gender (male/female), marital status (single/married)
and educational level (≤5, 6–12, >12 years of formal
schooling)) and characteristics related to job including
(second job (yes/no), shifting work (daily/shift)),
anthropometric measures (weight (kg) and height
(m)), smoking status (nonsmokers/current smoker or
former smoker), sleep duration (h/d) were collected
using a self-administered questionnaire. Physical activ-
ity (Met-hour/week) was assessed using the
International Physical Activity Questionnaire (IPAQ).
In this study, the validated short form of the question-
naire (IPAQ-SF) with Cronbach’s alpha coefficient of
0.87 was used [24]. We computed total measure of
physical activity by summing scores for all activities in
IPAQ i.e. intense physical activity score, medium-
intense physical activity score and walking and sitting
activities score.

2.3. Statistical analysis

In the present study, LCR with latent predictor, as the
main statistical method was used for analyzing data
[16]. It is consisted of two steps: firstly, LCA was used
to classify participants based on patterns of subjects’
responses to the 5 domains of the EQ-5D. To deter-
mine the optimal number of latent classes, LCA with
1-class was fitted and the number of classes were
increased to 5 sequentially. Bayesian information cri-
terion (BIC) and Lo–Mendell–Rubin likelihood ratio
test were used to assess the best-fitting model [25,26].

The lowest BIC as well as interpretability of classes
were considered simultaneously during model fitting.
After selecting the appropriate number of classes (two
classes), in the next step, the LCR model was fitted.
For this purpose, at first, a composite measure from
three psychological problems as a latent variable was
constructed using confirmatory factor analysis which
it was named “psychological problem profile” repre-
sents comprehensive evaluation of mental health’
profile of study participants and was used as latent
predictor for QoL. We adjusted the effects of many
potential confounders, including demographic, life
style and job-related variables in the fitted models.
In regression analysis, list-wise deletion was used for
addressing cases with missing covariates (<0.1%).

Continuous and categorical variables were expressed
as mean (SD) and number (percentage), respectively.
Continuous and categorical variables were compared in
the studied groups using two independent samples
t-test for normally distributed variables and Mann–
Whitney U test for non-normal quantitative variables
and chi-square test, respectively.

3. Results

In this study, overall, 3500 people participate and
finally 3063 completed the questionnaires and were
included in the current analysis. Variables of physical
activity, sleep duration, BMI and Psychological distress
had ≤0.1% missing data and the remaining variables
had no missing data (Figure 1). Of the study partici-
pants 91.5% were males and 8.5% were females with
mean (SD) age of 36.73 (7.30) years. About 90% were
married, 54.9% were shift workers and 29.4% had
university educational attainment. Psychological dis-
tress, anxiety and depression were found in 4.6%,
6.6% and 4.5% of the participants, respectively.

Table 1 demonstrates the identified classes of sub-
jects based on five domains of QoL resulted from LCA.
Interpretation of classes is based on the probabilities of
“no problem”)or “some/severe problems” (in five
dimensions. The probability of “no problem” for all
five dimensions for those in class 2 is very high.
Accordingly, class 2 includes people who have high
QoL and the majority of subjects were classified in
this class (80%). Class 1 consists of individuals who
had higher probability of “some/severe problems” and
lower probability of “no problem” in five dimensions.
This class is identified as low QoL and consists of 20%
of the sample.

Differences between classes in terms of demographic,
life style, job related variables and psychological pro-
blems are reported in Table 2. People in high QoL class
were more likely to be younger, men, and had lower
BMI, depression score, anxiety score, stress score and
lower sleep duration compared with those in low QoL.
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Table 3 shows the crude and adjusted odds ratios
and 95% confidence interval for the association
between psychological problems profile scores and

levels of QoL. The high QoL class was considered as
reference category. Higher scores of psychological
problems profile are positively associated with poor
QoL in crude model (OR: 6.12, 95% CI: 3.88, 9.65).
After adjusting for the effects demographic variables
including age, sex, marital status and education level,
the higher scores of psychological problems profile
was significantly associated with increased Odds of
being in poor QoL class (OR:6.12, 95% CI: 3.84, 9.74).
This association was remained significant after
further adjustment for life style (OR: 6.04, 95% CI:
3.77, 9.70) and job-related confounding variables
(OR: 6.03, 95% CI: 3.76, 9.69).

4. Discussion

QoL serves as an outcome variable in clinical trials and
medical research and has a latent and multidimensional
construct and also individualistic nature. In this cross-
sectional study two distinct classes were identified form
employees of “E” Steel Company (ESCO) based on their
QoL. Most of participants (80%) assigned to high QoL
class and remaining to low QoL. The results of our
study showed that people with higher scores of psycho-
logical problems profile had significantly higher risk for
being in poor levels of QoL.

Although, we did not find any previous study on
the association of psychological problems with QoL
in manufacturing employees based on LCA; however,
there are many studies in this regard among general,

Total employees of Esfahan Steel 
Company

N=16000

Total participants in study

n=3500

n=3063 participants included in analysis

n=3063 subjects completed all 
questionnaires

437subjects did not meet
inclusion criteria and did not complete 
questionnaires

Figure 1. Flow diagram presenting the selected study samples.

Table 1. Latent classes of quality life identified by latent class
analysis.

Items of EQ-5D questionnaire
Class-specific response pattern
of participants to EQ-5D items

Levels of quality of life Low High
Class size 621(0.20) 2442(0.80)

Mobility
I have no problems in walking about 0.69 0.99
I have some problems in walking
about/I am confined to bed

0.31 0.01

Self-care
I have no problems with self-care 0.99 1.00
I have some problems washing or
dressing myself/I am unable to
wash or dress myself

0.01 0.00

Usual activities (e.g. work, study,
housework, family or leisure
activities)

I have no problems with performing
my usual activities

0.94 1.00

I have some problems with
performing my usual activities/I
am unable to perform my usual
activities

0.06 0.00

Pain/discomfort
I have no pain or discomfort 0.13 0.94
I have moderate pain or discomfort/I
have extreme pain or discomfort

0.87 0.06

Anxiety/depression
I am not anxious or depressed 0.48 0.89
I am moderately anxious or
depressed/I am extremely anxious
or depressed

0.52 0.11

Data are presented as percentage.
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and some specific population [10,27–32]. Previous
studies using simple statistical methods have focused
on investigating the association of each psychological
problem with QoL scores, separately. In the present
study, we applied LCA for classifying the individuals
in terms of QoL and constructed a composite mea-
sure from three psychological problems (depression,
anxiety and psychological distress) and evaluated
their association.

The present study in line with other previous stu-
dies showed that psychological distress, anxiety and
depression disorders are significantly associated with

QoL. Olatunji et al. in a meta-analytic review demon-
strated that anxiety disorders significantly associated
with weak QoL [9]. They reported that the mental and
social domains of QoL compared to physical health,
family relationships, functioning at work and function-
ing at home dimensions have the strongest association
with anxiety disorders.

Pirkola et al.’s study on a general population
showed that both anxiety and depression disorders
lead to weak QoL and comorbid anxiety and depres-
sive disorders leads to further reduction of QoL com-
pared to every one of the two disorders [6]. Comer
et al. in a study on general population showed that
some of anxiety disorders are strongly in relation to
decreased levels of role functioning, social function-
ing and mental health dimensions of QoL [27].
Anxiety disorders have a higher impact on impair-
ment in mental health aspect of QoL than physical
aspect [11]. Cramer et al. in a population-based study
demonstrated that some aspects of QoL, including
contact with friends, self-realization and subjective
well-being, are more affected by some of anxiety
disorders [28]. Since anxiety disorders can lead to
problems such as role limitations, marital and finan-
cial problems, education and relationship impair-
ments, disability, impairment mental health, weak
physical functioning, it can be concluded that anxiety
disorders through the negative impact on many func-
tional areas may lead to change of QoL [9,27].

L. Hansson reported that impaired QoL and func-
tioning are associated with depression and anxiety
disorders [5]. A depressed person may experience
some symptoms such as sadness, hopelessness, feeling
of tiredness, inability to concentrate and make deci-
sions, sleep disorders, impaired appetite, loss of inter-
est in normal daily activities. Symptoms of depression
such as sleep disorders impair social or occupational
functioning. It is possible that the impact of depres-
sion on QoL related to the social or occupational
functioning impairment and biological or psycholo-
gical aspects of depression [33].

Serrano-Aguilar et al. indicated that psychological
distress impairs QoL in general population [10].
Hassanzadeh et al. on Iranian population showed that,
there is a significant negative correlation between QoL
and mental health [29]. Mathiesen et al. indicated that
psychological distress has an important role in determi-
nation of QoL [34]. J. Alonso et al. found that mental
disorders have a more impact in reducing “mental”
dimension of QoL than physical dimension [7]. The
mechanism underlying the relationship between QoL
and mental disorders is expressed as follows: psycholo-
gical problems can lead to disability and loss of QoL
because of limitations in cognitive and motivational
reserves, emotion regulation, social perception and
a tendency to magnify bodily symptoms [7,10].

Table 2. Demographic characteristics, life style, job-related
variables and psychology variables of participants across two
classes of QoL.

variables

Levels of QoL (QoL class)

Low High P*

Sex
Male 547(88.1) 2256(92.4) 0.001
Female 74(11.9) 186(7.6)

Marital status
Married 568(91.5) 2190(89.7) 0.185
Single 53(8.5) 252(10.3)

Education level
0–5 years 41(6.6) 214(8.8) 0.193
6–12 389(62.6) 1519(62.2)
>12 191(30.8) 709(29)

Smoking status
Non smokers 416(67) 1755(71.9) 0.017
Current or former smoker 205(33) 687(28.1)

Shift work
Daily(daily shift) 316(50.9) 1064(43.6) 0.001
Shift(rotating shift work) 305(49.1) 1378(56.4)

Second job
Yes 54(8.7) 231(9.5) 0.559

Age (years) 38.48 ± 7.22 36.26 ± 7.26 <0.001
BMI (kg/m2) 26.09 ± 4.11 25.46 ± 3.70 <0.001
Physical activity (METs hour/
week)

9.20 ± 14.51 9.97 ± 15.55 0.26

Sleep duration(hour) 6.91 ± 1.22 7.16 ± 1.15 <0.001
Depression <0.001
Score 3.57 ± 3.19 1.81 ± 2.25
Yes 72(11.6) 66(2.7)

Anxiety <0.001
Score 4.24 ± 3.70 1.70 ± 2.45
Yes 105(16.9) 96(3.9)

Psychological distress <0.001
Score 1.28 ± 1.87 0.45 ± 1.11
Yes 71(11.5) 69(2.8)

*P-values resulted from two independent samples t-test (or Mann–
Whitney U test) and χ[2] test for continues and categorical variables,
respectively

Table 3. Crude and multivariable adjusted odds ratio (OR)
and 95% confidence interval (95% CI for OR) of the associa-
tion of psychological problems profile scores and QoL.

Coefficient
z-value
(P-value)

Odds ratio
(OR)

95% CI for
OR

Crude model 1.81 7.79 (< 0.001) 6.12 (3.88,9.65)
Model 1* 1.81 7.62 (< 0.001) 6.12 (3.84,9.74)
Model 2** 1.80 7.47 (< 0.001) 6.04 (3.77,9.70)
Model 3*** 1.80 7.44 (< 0.001) 6.03 (3.76,9.69)

*Model 1 was adjusted for age, sex, marital status and education level.
**Model 2 was adjusted for age, sex, marital status, education level,
smoking status, BMI, physical activity and sleep duration.

***Model 3 was adjusted for age, sex, marital status, education
level, smoking status, BMI, physical activity, sleep duration, shift-
ing work and second job.
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The present study has several strengths and limita-
tions. A notable strength of this study is the application
of an advanced statistical model for comprehensive
evaluating both QoL and psychological problems and
their association. Other strengths of this study are large
sample size and adjustment for many potential con-
founders in the association analyses. Despite these
strengths, the present study has several limitations.
Due to the cross-sectional nature of the study, it was
impossible to inference causal relationship between
psychological problems and QoL. The self-report ques-
tionnaires were used for collecting information in the
present study. Use of self-report data may lead to mis-
classify of study participants. We did not have any data
on those participants who refused to participate in our
study or on those participants with large missing values;
therefore, the generalizability of results should be inter-
preted cautiously. It should also be mentioned that all
data in the present study was obtained by self-
administered questionnaires, which might be affected
by recall bias and lead to misclassification of partici-
pants. The subjective decisions in LCA, such as the
number of classes to be extracted, and interpretation
of the results. On the other hand, since the study con-
ducted on industrial manufacturing workers, our find-
ings are not generalizable to the Iranian general
population even due to the differences in background
and working atmosphere the results must be general-
ized to other manufacturing employees with cautious.

5. Conclusion

In conclusion, current study indicated that the higher
scores of psychological problems profile is positively
associated with poor QoL industrial manufacturing
employees. QoL can be improved among manufacturing
employees through conducting screening programs for
identifying affective individuals and implementing health
promoting interventions aiming to reduce psychological
problems’ impacts and finally productivity of work force.
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