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ABSTRACT

Introduction: Sleep is one of the important physiologic needs in daily life cycle, and a part of quality of life.
Sleep disorders are considered as one of the most common health problems in work communities that
can affect physical, mental performance and ability to work. Therefore, this study aimed at investigating
the relationship between sleep disorders and work ability in construction workers.

Material and Methods: This study is descriptive-analytical and cross-sectional. Samples of 220 people
were selected by random sampling method from construction workers and personnel. Data collection
tools in this study included sleep quality questionnaire, insomnia severity questionnaire and work ability
questionnaire. Data were analyzed using SPSS software (version 19) and, considering the objectives,
descriptive statistics and analytical tests including paired t-test, Pearson’s correlation, Kruskal-Wallis,
multiple linear regression and logistic regression were used.

Results: Average age, body mass index, working hours and work experience were calculated as 34/2 + 8/5
years old, 55/58 + 2/78, 10/5+1/25 hours and 12/7+6/5 years, respectively. The mean indices of insomnia
severity, Petersburg quality of sleep index and work ability were 6.6 £ 5.35, 4.95 + 2.43 and 42.5 + 5.13,
respectively. The relationship between the work ability with sleep disorders was statistically significant.
Variables of marital status, types of employment and smoking, independent of the variables of insomnia
severity and sleep quality, significantly affected the work ability index, so that the R2 of these variables
were 0.246 and 0.242 of the changes in work ability index, respectively.

Conclusion: Any disturbance in sleep and resting can cause poor sleep quality. As a result, it severely
reduces the ability of employees to work. Therefore, it is suggested that, in order to increase the index
of work ability and, thus, the efficiency of an organization, special attention be paid to sleep-resting
programs of employees.
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1. INTRODUCTION

Shift work can affect peoples’ job satisfaction
and health, and is associated with reduced work
ability at different intervals and job dissatisfaction.
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Insomnia is one of the most common health
problems in working populations. Many studies
have shown that insomnia is associated with
decreased work capacity as well as physical and
mental function in the form of fatigue, anxiety
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and inability to perform complex tasks, decreased
job satisfaction, increased absenteeism, decreased
productivity and inability to work.

Work ability refers to the balance between
individual abilities and job characteristics. Low
work ability is associated with reduced productivity
and increased risk of early retirement and long-
term absence due to illness and work inability.
Therefore, the need to measure the work ability as
a part of the quality management system in various
work organizations has increased day by day and
efforts to maintain the work ability is among the
important services of occupational health.

The construction industry is considered as
one of the high-risk workplaces that, in addition
to safety, threatens the health of the individual, so
that annually about thousands of workers in this
industry become disabled or even lose their lives.
The construction industry is one of the accident-
prone industries due to its harsh nature and high-
risk activities such as excavation, foundation,
demolition, work at height, etc. By applying safety
measures and observing the necessary regulations,
it is easy to ensure the safety of people in this
industry.

This type of study is necessary for both
workers and their employing industries, so that by
identifying predictors of work ability, we can provide
solutions for their maintenance or improvement;
the workforce motivation for early retirement could
be reduced as well. Adequate sleep is important
for employees’ job safety and work ability, but the
mechanisms that explain the relationship between
sleep and work ability are still unknown. Therefore,
considering the importance of sleep disorders as
well as maintaining and promoting work ability in
employees, especially in challenging environments
such as construction workshops, along with the
lack of related studies in this regard in Iran, the
present study aimed to investigate the relationship
between sleep disorders and the work ability index
for construction workers.

2. MATERIAL AND METHODS

This study 1is descriptive-analytical and
cross-sectional. The study population included
construction workers in North Khorasan Province,
in 2021. In this study, the samples were selected by
random sampling method from the workers and
personnel of construction workshops. The sample
size was determined based on Cochran’s formula.
Considering that the statistical population of
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construction project workers in the province was
about 500 people and the permissible error was
0.05, 220 workers were selected. Due to the special
conditions of employees in the civil engineering
and construction sector, the need for at least one
year of work experience in this field was considered
for the participants. Data collection tools in
this study included sleep quality questionnaire,
insomnia severity questionnaire and work ability
questionnaire. Sleep quality questionnaire has 9
questions, of which questions 1 to 4 are descriptive
questions and questions 5 to 9 are based on 4-point
Likert scale. According to sleep quality scale, a score
of less than 4 indicates acceptable sleep quality
and a score equal to or greater than 5 indicates
unacceptable sleep quality. More specifically, a
score of 1-8 indicates relatively good sleep quality,
score of 9-15 indicates relatively poor sleep quality
and score of 16-24 is very poor sleep quality.

Insomnia severity index consists of seven
questions and each question has the possible scores
of 0 to 4. The participants estimate their perception
of the components of insomnia severity index
on a 5-point scale (never = 0 and very high = 5).
Scores range from 0 to 28; higher scores indicate
higher perception of insomnia. The guidelines for
scoring this index are: 0-7 normal sleep, 8-14 mild
insomnia, 15-21 moderate insomnia and 21-28
severe insomnia.

Work ability index questionnaire is a tool used
in occupational health and ergonomics studies
to assess the health status of employees. Studies
conducted by health institutions in different
countries have shown that this tool can reliably
predict changes in the work ability in different
occupational groups. Mazloumi et al evaluated
the validity and reliability of the Persian version of
the work ability questionnaire. In the work ability
index, the range of scores assigned to each person
varies from 7 to 49, based on which the level of
work ability of people are divided into four groups:

1. Poor work ability: Scores 7 to 27

2. Average work ability: Scores 28 to 36

3. Good work ability: Scores 37 to 43

4. Excellent work ability: Scores 44 to 49

The validity and reliability of these tools have
been confirmed in previous studies. Data were
analyzed using SPSS software (version 19) and,
considering the objectives, descriptive statistics and
analytical tests including paired t-test, Pearson’s
correlation, Kruskal-Wallis, multiple linear
regression and logistic regression were used as well.
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Table 1. Comparing work ability index between the groups of insomnia severity and sleep quality

Insomnia Severity Index Standard deviation+ Average X P-value
No insomnia 4.14+42.5
Mild insomnia 6.95+41.2 39.29” <0.002
Moderate and severe insomnia 4.9+38.78
Petersburg sleep quality Standard deviation+ Average T-value P-value
Acceptable 4.05+45.75 -
4.86 <0.001
Unacceptable 5.03+39.53
**Significant at the error level of 0.01
Table 2. Investigating simultaneous effect of research variables on the work ability index
Predictive variable Non-standard factor ~ Standard error  Standard factor T value P-value
Insomnia Severity -0.473 0.055 -0.247 -5.45 0.0015
Smoking -5.09 1.51 -0.21 -3.49 0.002
Type of employment 4.72 1.61 0.18 2.86 0.0035
Marital Status 2.42 0.89 0.17 2.68 0.0055
Adjusted R?=0.246
Sleep Quality -0.71 0.12 -0.36 -5.72 <0.001
Smoking -4.35 1.51 -0.18 -2.95 0.0035
Type of employment 4.25 1.68 0.16 2.59 0.021
Marital Status 291 0.87 0.21 3.34 0.001

Adjusted R?=0.242

3. RESULTS AND DISCUSSION

In this study, 220 people participated. Average
age, weight, height, body mass index, working
hours and work experience were 34.2 + 8.5 years
old, 77.5 £ 9.5 kg, 1.74 = 0.08 m, 25.58+2.78,
10.5£1.55 hours and 12.7+6.5 years, respectively.
Average insomnia severity, Petersburg quality of
sleep and work ability index were 6.6 £ 5.35, 4.2+
95.43 and 42.5 + 5.13, respectively. As for insomnia
severity, 64% had no experience of insomnia, 23%
had mild insomnia, 11% had moderate insomnia
and 2% was experiencing severe insomnia. Sleep
quality was acceptable for 52% and poor for 48%.
Work ability was poor for 1%, moderate for 12%,
good for 39% and excellent for 48%.

The work ability indices for workers with
adequate sleep, mild insomnia and severe insomnia
were 42.5 + 4.14, 41.2 + 6.95 and 38.78%+ 4.9,
respectively. Moreover, the St. Petersburg index of
work ability with acceptable and poor sleep quality
was 45.57 + 4.5 and 39.53 + 05.03, respectively.
The relationship between work ability with sleep
disorders and their sleep quality were quite
significant (Table 1).

Table 2 shows the simultaneous effect of the
variables of insomnia severity and sleep disorders

Journal of Health and Safety at Work 2022; 12(2): 403-417

with the underlying variables on the work ability
index using multiple regression method by
stepwise method. Results of regression of research
variables on the work ability index showed that the
variables of insomnia severity, marital status, type
of employment and smoking significantly affected
the work ability index. These variables could
explain about 24.6% of the changes in the work
ability index, so that among the three variables,
marital status had the greatest effect on the work
ability index with the severity of insomnia. Also,
the variables of sleep quality, marital status, type
of employment and smoking significantly affected
the work ability. These variables explained 24.2% of
changes in the work ability index. Among the three
variables, the type of employment had the most
simultaneous effect with sleep quality on the work
ability (Table 2).

4. CONCLUSIONS

Based on the results, the work ability index was
affected by many factors, especially the individual
health factor. It seems that any disturbance in sleep
and resting can cause poor sleep quality, which
greatly reduces the work ability in employees.
Therefore, it is suggested that in order to increase
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the work ability index and, thus, efficiency of an
organization, special attention be paid to the sleep-
resting programs of employees, especially shift
workers.

The present study was performed cross-
sectional; the temporal relationship between sleep
disorders and work ability was not proven. Due to
the limitations of the statistical population, women
were not included in this study. It is important to
use different intervention methods and populations
to better understand the nature of the complex
relationships between sleep, sleep disorders and
work performance.

It is important to use objective and clinical
methods for assessing work performance and sleep
as well as prospective methods (such as diary notes)
to understand the effect of sleep on performance
in the workplaces and how working hours affect
sleep. Further research is required using more
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definitive diagnostic methods for sleep disorders
and examining changes in work performance after
treatment for sleep disorders. To understand the
relationship between sleep and work in different
populations, future research should include
participants from traditional low-income groups
(e.g., different races, different ethnicities, people
with low economic status, people with lower social
status, etc.).
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