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Objectives. The present study was designed to investigate the simultaneous effects of physical, psychosocial and other
work-related risk factors on the work ability index (WAI) score among industrial workers. Methods. This study used a
cross-sectional design with a questionnaire survey. A total of 280 workers were included in the study. Data were collected
using three questionnaires including the Persian version of the WAI, the Persian version of the job content questionnaire
and an author-developed measure (to assess work-related factors, health-related factors and socio-demographic character-
istics). Results. The majority of the participants were young, but they had poor WAI scores (mean 37.3 £ 6.4) and 44.3%
of them had poor or moderate work ability. Occupational accidents and injuries were found to be the strongest predictors
of WALI scores. Additionally, there was a strong association between WAI scores and supervisor support, skill discretion,
occupational training, sleep quality, work nature and educational level. Conclusions. Intervention programs should focus
on improving supervisor support, sleep quality, job skills and knowledge and on decreasing physical and mental work
demands. Additionally, implementing a comprehensive occupational health and ergonomics program for controlling and
reducing hazardous working environments and occupational injury rates should be considered.
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Introduction

Prevention of work-related diseases and promotion of
worker health are major aims of occupational health and
ergonomics experts. One of the efficient strategies to
achieve these aims is identifying vulnerable workers and
promoting their work ability [1]. The definition for work
ability is the physical and psychological capacity of a per-
son to perform ordinary, remunerative work and the ability
to cope with work demands [2]. The concept of work
ability encompasses the physical, psychosocial and social
capabilities of a worker, of the organizational culture and
of the work environment [2,3].

The work ability index (WAI) is one the most widely
used instruments for measuring perceived work ability.
This index was developed in Finland as part of a research
project [2]. Previous studies have shown that poor WAI
scores are a good indicator of turnover intention and they
can predict early retirement and actual turnover [4,5]. The
WAL is a self-assessment tool which involves answering a
series of questions including the demands of the work, the
worker’s health and well-being and individual resources
[3]. In a review of the literature, van den Berg et al.
[4] reported that the WAI can be influenced by various
occupational physical stressors and demographic variables

such as age, education, job tenure, marital status, heavy
physical work, extreme temperatures, poor working pos-
tures and bad odors in the workplace. Additionally, some
researchers suggest that the WAI score is influenced by
specific psychosocial stressors. Guidi et al. [6] found that
the WAI score was associated with stressors of the Health
and Safety Executive (HSE) indicator tool, including con-
trol, role and change. The work ability of white-collar
workers in the Dutch commercial services industry was
reported to be strongly associated with psychosocial fac-
tors at work such as teamwork, stress management and
self-development [7]. The results of a study on workers of
a Japanese information technology company indicated that
the WAL score could be significantly influenced by super-
visor support [8]. In addition, Mazloumi et al. [9] showed
that skill discretion and social support among petrochem-
ical industries workers were directly positively related to
the WAL score, but the WAI score was inversely related to
job demands, job strain and job insecurity. Nevertheless,
the relationship between multiple dimensions of psychoso-
cial work factors and work ability need to be examined in
other contexts.

The WAI has a multifactorial nature and many work-
related risk factors, including physical, psychosocial and
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other work-related risk factors, influence it [4,10]. Thus,
for the development of effective intervention programs
to maintain and improve workers’ WAI, simultaneously
focusing on multiple dimensions of work-related risk fac-
tors is necessary. However, our literature review showed
that very few studies have addressed the simultaneous
effects of work-related risk factors on the WAI score. Also,
the relationship of important physical stressors and other
work-related risk factors including hazardous conditions,
physical exertion and physical isometric load, second jobs,
overtime, occupational accidents and injuries, and conflict
between work and family and social lives with the WAI
score has been less investigated. Only one study was found
that reported the effect of psychosocial work-related fac-
tors on the WAI score among Iranian workers [9].To the
best of our knowledge, the study of the effect of physical
and other work stressors on the WAI score among Iranian
workers has not been investigated. In the present study we
investigated the simultaneous effect of physical, psychoso-
cial and other work-related risk factors on the WAI score
among industrial workers in Yasuj City, Iran.

2. Methods
2.1. Study design and subjects

This study used a cross-sectional design with a question-
naire survey. All industrial workers in Yasuj City were
invited to participate in the study. The workers were
informed about the aims of this study and that their par-
ticipation was voluntary. They were given and signed a
written consent form before participating in the study. A
total of 280 (84.8%) of the 330 workers participated in this
study. The workers answered the questionnaires anony-
mously (to insure confidentiality and protect the privacy
of the workers). The Ethics Committee of the faculty of
Medicine, Trabiat Modares University and Yasuj Univer-
sity of Medical Sciences approved the ethical standards of
the study.

2.2. Measures

Data were collected using three questionnaires. First, the
Persian version of work ability index (P-WAI) was used
to examine the work ability. This instrument is a self-
report questionnaire with seven dimensions, including [11,
p-404,Table 1]:

current work ability compared with lifetime best (WAI-1),
work ability in relation to the demands of the job (WAI-2),
numbers of current disease diagnosed by a physician
(WAI-3), estimated work impairment due to diseases
(WAI-4), sick leave during the past 12 months (WAI-5),
personal prognosis of work ability 2 years from now
(WAI-6) and mental resources (WAI-7).

The total score of the WAI (7—49) is calculated by sum-
ming each dimension and is classified poor (scores ranging
from 7 to 27), moderate (scores ranging from 28 to 36),
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Table 1. Socio-demographic, health-related and

work-related factors of the study subjects (n = 280).

Mean (SD)

Characteristic n (%) WAI score p

Age group (years) )
<29 105 (37.5) 36.0(6.6) 0.024"
30-39 151(53.9) 38.0(6.1)
>40 24 (8.6)  38.7(6.5)

Gender
Male 263(93.9) 37.0(6.4) 0.000%
Female 17(6.1)  42.1(4.7)

Marital status
Single 67(23.9) 36.1(6.4) 0.063%
Married 213 (76.1) 37.7(6.4)

Educational level
Elementary 55(19.6) 35.7(5.7) 0.033%
Diploma 141 (50.4) 37.3(6.7)
Associate 33(11.8) 37.0(5.7)

BSc and above 51(18.2) 39.4(6.3)

Sleep quality )
Good 82(29.3) 40.6(5.3) 0.000"
Neither poor nor good 134 (47.9) 36.2 (6.4)

Poor 64 (22.9) 35.6(6.4)

Smoking
Yes 33(11.8)  34.1(6.0) 0.002%
No 247 (88.2) 37.8(6.3)

Job title
Office 66 (23.6) 36.8(6.5) 0.019%
Other jobs 214 (76.4) 39.0 (5.8)

Job tenure (years) )
<5 201 (71.8) 37.1(6.2) 0.3427
5-10 73 (26.1) 37.8(6.9)
>10 6(2.1) 40544

Work schedule )
Day-work 163 (58.2) 38.8(6.2) 0.000"
Two-shift 44 (15.7) 35.8(6.3)
Three-shift 73 (26.1) 35.0(6.0)

Second job
Yes 18 (6.4)  34.9(53) 0.092%
No 262 (93.6) 37.5(6.4)

Overtime
Yes 249 (88.9) 37.3(6.4) 0.804%
No 31 (11.1) 37.6(6.4)

Work hours (h/week) )
<44 17(6.1)  39.3(6.3) 0.022"
45-55 70 (25.0) 39.2(5.7)

56-65 67 (23.9) 36.0(6.6)
6675 84 (30.0) 36.9(6.3)
>76 42 (15.0) 36.4(6.7)

Work nature
Physical 58 (20.7) 36.8(6.0) 0.103F
Mental 41 (14.6) 35.7(6.5)
Physical-mental 181 (64.6) 37.9(6.4)

Work load )
Light 8(2.9) 377(7.7) 0.962"
Medium 112 (40.0) 37.4(6.1)

Heavy 160 (57.1) 37.3(6.6)

Conflict between work and social life )

Low and very low 143 (51.1) 35.5(6.3) 0.000"
(Continued).



376 H. Mokarami et al.

Table 1. Continued.

Mean (SD)

Characteristic n (%) WAI score p

Somewhat 85 (30.4) 38.8(6.2)

Much and very much 52 (18.6) 399 (5.4)
Conflict between work and family life

Low and very low 133 (47.5) 36.0 (6.1) 0.002F

Somewhat 94 (33.6) 38.2 (6.6)

Much and very much 53 (18.9) 39.2 (6.2)
Occupational accidents and injuries

Yes 84 (30.0) 34.8 (6.6) 0.000*

No 196 (70.0) 38.4 (6.0)
Occupational training

Yes 153 (54.6) 38.2(6.3) 0.012%

No 127 (45.4) 36.3(6.3)

fOne-way analysis of variance.
Independent ¢ test.
Note: WAI = work ability index.

good (scores ranging from 37 to 43) and excellent (scores
ranging from 44 to 49). The psychometric properties of the
P-WAI were reported by Abdolalizadeh et al. in 2012 [11].

Second, the psychosocial and physical work-related
demands were measured using eight dimensions (32 items)
selected from the Persian version of job content question-
naire (P-JCQ) which was originally developed by Karasek
et al. [12]. Psychometric properties of the scale have been
reported by Choobineh et al. [13]. The dimensions were
physical exertion (three items), hazardous conditions (five
items), physical isometric loads (two items), skill discre-
tion (six items), coworker support (four items), supervisor
support (four items), decision authority (three items) and
psychological job demand (five items). Each item is scored
using a 4-point Likert scale (1 = strongly disagree or
often to 4 = strongly agree or never). All dimensions were
calculated according to the JCQ user guide [12].

The third questionnaire was an author-developed

set at p < 0.05. Finally, we used a hierarchical multiple
regression analysis to predict the WAI score from the
P-JCQ dimensions and work-related factors. Variables
with p < 0.05 were retained in the final model. For regres-
sion modeling, control variables (socio-demographic and
health-related factors) were entered in step 1, and then P-
JCQ dimensions and work-related factors were entered in
step 2.

3. Results

Of those 280 workers investigated, 93.9% were male,
76.1% were married and 91.4% were under 40 years old
(the mean [SD] age of workers was 31.39 [6.0] years).
The job tenure for most of them (71.8%) was <5 years
and 93.9% of them worked more than 44 h/week (legal
working hours in Iran). Only 30% of the participants had
college education. In addition, the rate of self-reported
occupational accidents and injuries was 30.0%. Partici-
pants’ socio-demographic, health-related and work-related
factors and their associations with the WAI score are
presented in Table 1.

The mean (SD) score of the WAI was 37.3 (6.4).
According to the categorical classification of the WAI
score, 6.8, 37.5, 37.9 and 17.9% of participants had poor,
moderate, good and excellent work ability, respectively.
Overall, 44.3% of the workers reported inadequate work
ability (WAI < 37).

The results of univariate analyses showed that
the mean score of WAI significantly differed with
age (F =3.8), gender (t = —4.2), educational levels
(F = 2.9), sleep quality (F = 17.0), smoking (t = —3.2),
job title (+ = —2.4), work hours per week (F = 2.9), work
schedule (F = 11.3), conflict between work and fam-
ily (F = 6.4) and social lives (F = 13.2), occupational
training (¢ = 2.5) and occupational accidents and injuries
(t = —4.5) (Table 1).

The correlation between scores of the P-JCQ dimen-

measure including work-related factors (i.e., job title, work hours sions and the WAI score is reported in Table 2. We found

per week, job tenure, work nature, overtime, work load,
work schedule, second job, conflict between work and fam-
ily and social lives, occupational training and occupational
accidents and injuries), health-related factors (i.e., smok-
ing and sleep quality) and socio-demographic characteris-
tics (i.e., age, gender, marital status and educational level).

2.3.  Statistical analysis

All analyses were performed using SPSS version 21.
Descriptive statistics were used to represent the character-
istics of the participants. The effects of socio-demographic,
health and work-related variables on the WAI score were
investigated using independent 7 tests and univariate anal-
yses of variance (ANOVAs). Pearson’s correlation coeffi-
cient was used to examine the correlations between P-JCQ
dimensions and the WAI score. A significance level was

that coworker support, supervisor support and skill discre-
tion were positively correlated to the WAI score. In con-
trast, the hazardous conditions dimension was negatively
correlated to the WAI score. Of the P-JCQ dimensions,
supervisor support showed the highest correlation with the
WAI score.

The results of hierarchical multiple regression analysis
to predict the WAI from the P-JCQ dimensions and work-
related factors are presented in Table 3. The final model
(second step) showed that sleep quality, educational level,
work nature, occupational accidents and injuries, occupa-
tional training, skill discretion and supervisor support were
significant predictors of the WAI. Occupational accidents
and injuries were found to be the strongest predictors of
the WAI score (8 = —0.26, p < 0.001). The results of this
modeling indicated that the explained variance (adjusted
R?) for the WAI score was nearly 35%.
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Table 2. Means, SDs and correlation between the P-JCQ dimensions and the WAI score among the study subjects (n = 280).

Variable M  SD 1 2 3 4 5 6 7 8 9
1. WAI 373 64 1

2. Skill discretion 345 5.1 0.24%¥* ]

3. Coworkers’ support 122 2.0  0.19*%* 0.27*** 1

4. Supervisor support 11.5 2.7 037%*%  0.39%%*  (.44%%* 1

5. Hazardous conditions 10.0 3.7 —0.22%%%* 0.01 0.14%* —0.24%** ]

6. Physical exertion 87 22 0.06 0.1 0.25%* 0.05 0.39%* 1

7. Physical isometric load 57 1.7 —0.04 —0.02 0.16%* 0.01 0.33%%*  (,58%** 1

8. Psychological job demand 34.1 5.1 —0.01 0.06 0.06 —0.10 0.19%* 0.38%**  (.24%** |

9. Decision authority 314 6.1 —0.03 0.30%** 0.15% 0.13* 0.06 —0.03 0.05 0.03 1

*p <0.05; ** p <0.01; *** p <0.001.

Note: P-JCQ = Persian version of job content questionnaire; WAI = work ability index.

Table 3. Summary of the hierarchical multiple regression analysis for variables predicting the WAI score (n = 280).

Step 1 Step 2
Predictor B SE B B SE B
Age (years)
<29 versus >40 —3.14 1.42 —0.24* — - ns
Educational level
Elementary versus BSc and above -2.71 1.25 —0.17* -3.04 1.18 —0.19*
Sleep quality
Neither poor nor good versus good —3.86 0.84 —0.30%** —-2.23 0.80 —0.175%*
Poor versus good —4.37 1.01 —0.29%** —2.45 1.01 —0.161*
Smoking (yes) —2.66 1.13 —0.14* - — ns
Work nature
Mental versus physical-mental -3.19 0.98 —0.18%*
Occupational accidents and injuries (yes) —3.65 0.77 —0.26%**
Occupational training (no) —1.74 0.72 —0.14*
Skill discretion 0.24 0.07 0.19%%*
Supervisor support 0.43 0.15 0.19%**
R? 0.188 0.430
Adjusted R? 0.158 0.348

*p <0.05; ** p <0.01; *** p <0.001.
Note: WAI = work ability index.

4. Discussion

In the current study, with regards to the multifactorial
nature of the WAI, we assessed the effect of multiple
dimensions of work-related risk factors on the WAI score.
Although the majority of workers were young, they had
poor WAI scores (with mean of 37.3 & 6.4) and nearly half
of them had poor or moderate work ability. According to
the data reported by the Finnish Institute of Occupational
Health (FIOH) [14,15], this mean of the WAI score indi-
cates that the workers could be headed for early retirement.
These results warrant enforcing immediate ergonomics
and occupational health preventive measures among these
workers.

There was a strong association between psychosocial
work-related factors, including supervisor support, skill
discretion and occupational training, with WAI scores.
Additionally, occupational accidents and injuries were the
best predictors of WAI score among measured independent
variables.

It is biologically plausible that the prevalence of poor
work ability increases with age [16]. In a review of the
literature, van den Berg et al. [4] found that older age
was associated with decreased work ability. Our literature
search showed that the findings of most studies conducted
in developed countries were consistent with this result.
However, our findings demonstrated that the prevalence
of poor work ability decreased with increasing age, with
the participants aged <29 years having lower WAI mean
scores as compared with the participants aged 40 years
and older. It is noteworthy that the results of two studies
by Fischer et al. [17] and Chiu et al. [18], conducted in
developing countries, are consistent with our results. This
difference can be due to differences in the working-age
population between developed countries and developing
countries. Also, the WAI score differences between age
subgroups seen in our study may be due to the healthy
worker effect (HWE) phenomenon [17]. Nevertheless, our
regression analysis indicated that the association between
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WAL score and age did not remain statistically significant
after work-related risk factors were entered into the final
model (second step).

Adverse health effects of sleep problems are well doc-
umented. Previous studies demonstrated that these prob-
lems are associated with cardiovascular diseases [19] and
depression and anxiety [20]. Taghavi et al. [21] have
reported that poor sleep quality was strongly associated
with all domains of health-related quality of life (HRQOL),
including physical health, psychological health, social rela-
tionships and the environment. Because health status is
an important aspect of the WAI [2], it is obvious that
sleep problems can cause a poor WAI [22]. The mean
(SD) scores of WAL for the workers with good sleep qual-
ity and poor sleep quality were 40.6 (5.3) and 35.6 (6.4),
respectively. The results of regression modeling showed
that sleep quality was a significant predictor of WAI score.
This is consistent with results from Mazloumi et al. [9] and
Fischer et al. [17]. In a recent study, Lian et al. [22] found
that insomnia and short sleep duration had a synergistic
interaction with poor work ability. They found that these
variables increased the risk of poor work ability by 300%.

Hierarchical multiple linear regression analysis indi-
cated that occupational accidents and injuries were the
strongest predictors of WAI scores among the studied vari-
ables. It has been demonstrated that occupational accident
and work-related injuries lead to various health prob-
lems, such as psychiatric sequelae, acute stress disorder,
sleep problems, long-term sickness absence, occupational
turnover intention and decreased job satisfaction [23-25].
Additionally, it is obvious that this factor is closely related
with dimensions of the WAI, especially numbers of cur-
rent diseases diagnosed by a physician. Previous studies
demonstrated that poor work environment, poor psychoso-
cial work-related factors, high work demands, poor sleep
quality, overtime, long work hours and work—family inter-
ference were potential risk factors for occupational injuries
[26-30]. The results of present study showed that the work-
ers were exposed to these risk factors and they reported
high rates of self-reported occupational injuries. In this
regard, 30.0% workers reported that they had work-related
injury and 44.3% of them had inadequate work ability.

The regression modeling also showed that supervi-
sor support was positively correlated with WAI scores,
as shown by other researchers [4,8,9]. Sugimura and
Thériault [8] reported that supervisor support was signif-
icantly associated with WAI dimensions including WAI-1,
WAI-2, WAI-6 and WAI-7. In addition, poor supervi-
sor support has been reported to be related with various
aspects of work-related physical and psychological health
status [21].

The other psychosocial factors associated with WAI
scores were skill discretion and occupational training.
This result was in agreement with findings reported by
Mazloumi et al. [9]. Developing knowledge can lead to
increased confidence and motivation to participate at work

and can decrease work stress [15]. Ilmarinen and Rantanen
[3] argued that developing skills and knowledge, in accor-
dance with the requirements of work, can promote work
ability. In addition, Tuomi et al.’s [15] model, designed
to promote work ability, indicated that professional com-
petence explained 15% of the total variance (R?) of work
ability.

The current research had some potential limitations
that need to be taken into account. First, similar to other
cross-sectional studies, it was not possible to draw causal
relationships between the work-related risk factors and
the WAI score. Second, to collect data we used self-
report measures which could be subject to incorrect or
distorted responses. In addition, we did not have access to
records of injuries occurring in the workplaces. Hence, we
collected such data through self-reported answers to ques-
tions. Third, because most of the participants were male
and most of them were young, our results might not be gen-
eralized to all Iranian workers, although the demographic
characteristics of the participants were not different from
most of the workforce in Iran. Fourth, we studied industrial
workers in one Iranian city. Generalization of the present
study findings to all Iranian workers therefore has to be
performed with caution.

5. Conclusion

The results indicate that the mean age of participants was
low, but their mean WAI scores were not satisfactory and
nearly half of them had poor or moderate work ability.
Action plans should focus on promoting and improving
supervisor support, sleep quality, job development skills
and knowledge, and on reducing occupational injuries,
physical and mental work demands. Finally, implement-
ing a comprehensive occupational health and ergonomics
program for controlling and reducing hazardous working
environments should be considered.
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