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Abstract

Background: Work-family conflict, as a social parameter, can affect the concentration of individuals and the health of workers.
Objectives: The purpose of this study was to provide a model of work-family conflict theory and occupational accidents by taking
into account important parameters such as job stress in one of the optical fiber transmission line projects.
Methods: The statistical population of the study was the staff of Tehran-Shahrood optical fiber transmission line. The present study
was a correlational study on the descriptive/analytical cross-sectional type. A total of 225 individuals were selected as the statistical
population. The 4-part questionnaire, including demographic questions, 18 questions regarding work-family conflict, 15 questions
regarding job stress, and 39 questions regarding occupational accident were completed by the subjects. Data obtained from this
study were analyzed by the PLS-SEM software, and the corresponding model was presented.
Results: The results of the study indicated that the proposed model well covered the indices of fit, and the factor loading of all
parameters was significant. In addition, high-coefficient job stress could affect accident susceptivity and accident occurrence.
Conclusions: The reduction of work-family conflict, as a social indicator, which is a prerequisite for stress occurrence, can be effec-
tive in reducing the rate of occupational accidents, and the management system of organization can improve the safety level of the
employees through optimal management of this important factor.
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1. Background

In today’s competitive world, industries are the most
economically efficient factors in societies, which may lead
to the expansion and development of these societies and
increase their productivity and economic growth. Besides
the positive impact of Industrial development and the ad-
vancement of technology, there are some negative aspects
and complications, such as increasing environmental pol-
lution, job accidents, and diseases, which in fact are the
consequences of the development of industry and tech-
nology that threaten human life. It is important to note
that most people in the world (more than 58%) spend one-
third of their life at work (1). Some of these risk factors are:
Stress, work-family conflict, work-job rewards, and job im-
balance (2). The conflict of work-family is a kind of conflict
between the role in which the pressures from job and fam-
ily roles are disparate from both sides or at least in some

ways. This means that it is difficult to play a job or fam-
ily role. When two or more roles are taken by one person,
a conflict occurs between the role where the work-family
conflict is one of those conflicts (3). Job stress is a condi-
tion of work-related anxiety and stress that affects the men-
tal and physical health of a person. It can also affect the
person’s behavior in the job (4). Highly stressed working
environments can have a negative impact on the persons
safety and their safe behavior as well as increase the risk of
injury (5). Stress is the force that changes its shape when it
comes to pressure on a set. Job stress is the interaction be-
tween working conditions and individual characteristics,
thus, the demands of the workplace are more than the per-
son can handle. When a job becomes stressful it does not
provide sufficient incentives and support for an individ-
uals’ job needs, such as a safe working environment (6).
The annual economic cost of work-related accidents and
injuries in the United States is estimated to be around 142.2
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billion dollars, while four million non-fatal accidents and
5734 deaths occurred in 2015 (7, 8). Therefore, 80 work-
ing days were lost due to these injuries (7). According to
the available statistics in Iran, the job accidents increased
from 15552 cases in 2000 to 16745 cases in 2003, in which
the percentage increase number was 7.67% (9). Job injuries
have an impact on families. For example, Morse, Dillon,
Warren, Lonestine, and Warren stated that the ratio of di-
vorce in damaged workers is bone-in compared to healthy
workers 1.9 (10). To prevent these accidents, finding the real
causes of them is required. There is no single reason for
these accidents, not only can it be due to job conditions,
many psychosocial factors in working environments can
affect the various aspects of worker’s health. Researches
show that these factors play a very important role in the
occurrence of accidents (11). Psychosocial risks are among
the most important emerging risks in working environ-
ments, like work-family conflict, working life quality, and
stress, which might result in unreasonable and out of con-
trol behavior in working environments (12). According to
the report of South Korean Occupational Health and Safety
Agency, work-related deaths in this country, in 2010, were
about 1800 cases, which cost $2 million in South Korea and
$5 million in the United States. According to the informa-
tion of the International Labor Organization in 1994, the re-
ported fatal job accidents were 14 deaths per 100000 of the
population and the total number of fatal accidents were
335000 cases. According to the report of Lee et al. around
33% to 69% of these accidents will never report in job acci-
dent reports (13). According to the report provided by EME
countries that included Western Europe countries, North
America countries, and Japan, the job accident rate was
around 62%, while in India and some other countries it was
reported to be close to zero; however, according to the In-
ternational Labor Organization, these statistics are not real
(14). The purpose of this research is to survey the psychoso-
cial factors (stress, work-Family conflict), and evaluate the
relationship of these factors with job accidents among the
workers of a construction project of fiber optic cable lo-
cated between Tehran and Shahrood. Therefore, by deter-
mining the factors affecting these variables, we will take
steps to improve the quality of work environments. Figure
1 shows the proposed pattern in this present research.

2. Objectives

The present correlation research is a type of sectional-
analytical study, which is conducted with the aim of PLS
path modeling of the relationship between the work-
family conflict and job accident with mediating role of
stress, to provide a model for job accidents among the
workers of fiber optic cable project. The objectives of this

research include: (1) To examine the relationship between
work-family conflict with the potential of the accident; (2)
to examine the relationship between stress and the po-
tential of the incident; (3) to examine the relationship be-
tween work-family conflict with the stress; and (4) to ex-
amine the role of mediation of stress between work-family
conflict and the potential of the incident.

3. Methods

3.1. Study Area

This research was conducted in a constructive
project of a fiber optic cable located between Tehran
and Shahrood, for a period of one year.

3.2. Sampling and Analytical Methods

This under research population is a set of real or hy-
pothetical members who have measurable characteristics
and the research results can be generalized to them. The
target population in this research include all employees.
The total population in this research is 600 people. Hair et
al. suggests that the sample size can be driven by the fol-
lowing steps in a structural equation modeling technique:
The statistical significance level (0.05), statistical power
(0.8), the low R-squared values in the model (R2), and the
maximum number of arrows pointing to a hidden variable
in the PLS-SEM path model (15). Accordingly, when the max-
imum number of the independent variables in this mea-
surement and structural model is two, to reach an 80% sta-
tistical power and to obtain an R-squared value (R2) equal
to 10% (with 5% error probability), the minimum size of
the required population is 110. Considering this fact that
the higher sample size increases the accuracy (compatibil-
ity) of PLS-SEM estimates (16), the sample size, which is ran-
domly selected, is 225 employees.

The PLS-SEM3 method has been used for modeling the
above-mentioned connections. The procedure used for
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PLS-SEM is (1) compilation of the structural model; (2) com-
pilation of measurement models; (3) data collection and
analysis; (4) estimation of SEM-PLS Model and Algorithm;
(5) evaluation of PLS-SEM results for measurement models;
(6) evaluation of PLS-SEM results for structural model; and
(7) results analysis. The path models are made up of two
components, the structural model, also called in the PLS-
SEM, the inner model, describes the relations between the
variables, and the measurement model, external model,
shows the corresponding in the relationships between the
variables and the measurements. Both measurement and
structural models must be evaluated in this method to
prove the validity and reliability of the results. The steps
are as following:

3.3. Measurement Model Evaluation

3.3.1. Individual item reliability

The reliability of each item refers to the factor load of
each of the observed variables. In addition, it is also used to
determine if the measurement indicators (observed vari-
ables) are acceptable to measure hidden variables; the 0.6
acceptable minimum value represents a moderate mean
level. These values are determined by the software.

3.3.2. Composite Reliability (Syntactic Stability of Each Struc-
ture)

This test seeks to prove the existence of an internal
consistency between the model’s reagents, its value is ob-
tained by the Equation 1. λI is indicated as a load of
each reagent and var (εi) is indicated as a variance of each
reagent. Values above 0.6 are acceptable.

(1)pc =
(
∑
λi)

2

(
∑
λi)

2 +
∑

ivar (εi)

3.3.3. Convergent Validity (Average Variance Extracted)

Convergent validity is the third criterion used to fit
measurement models in the partial least squares method.
The mean of the variance extracted shows the correlation
of a structure with its own indices. The mean value of the
extracted variance is high (0.5), which is an acceptable con-
vergent validity.

3.3.4. Differential Validity

The Fornell-Larcker criterion is a conservative ap-
proach to differential judgment. This root-meanness crite-
rion (root) compares the AVE value with the correlation be-
tween the variables. Specifically, the root of each construct
AVE must be greater than the highest correlation of that
structure with other model structures. The logic of this ap-
proach is based on the assumption that a structure should
share more variance with corresponding reagents to other
structures (15).

3.4. Structural Model Evaluation

3.4.1. Evaluating the Structural Models for Collinearity Issues

It occurs when two or more independent variables are
highly correlated and when the variance inflation factor
(VIF) is greater than five or the tolerance is greater than 0.2.

3.4.2. Evaluating the significance of coefficients

In order to investigate the existence or non-existence
of the relationship between variables, all of the existing re-
lationships between the variables in the model should be
meaningful. For this purpose, at a 95% confidence level, the
significance (T) of all paths is compared with 1.96 and val-
ues greater than 1.96 are acceptable.

3.4.3. Coefficient of Determination (Evaluation of R2)

The most common measure used to evaluate the struc-
tural model is the coefficient of determination (R2 value).
This coefficient is a precision model for forecasting. Three
values of 0.67, 0.33, and 0.19 are introduced as a criterion
value for strong, moderate, and weak values.

3.4.4. Evaluating the Effect Size f2

A change in the value of R2 can be investigated when a
certain exogenous structure is eliminated from the model
to evaluate whether the removed structure has a signifi-
cant effect on the intrinsic structures. This measure is re-
ferred to as f2. The size of this effect is calculated using the
following Equation 2:

(2)f2 (x→ y) =
R2

include(x) −R2
exclude(y)

1−R2
exclude(y)

The values of 0.2, 0.15, and 0.35 for f2, respectively, show
the small, medium, and large effects of exogenous vari-
ables.

3.4.5. Prediction Accuracy (Q2)

Data points predict the reflective reciprocation of the
intrinsic structures. The analysis of its values is like the val-
ues of f2.

3.4.6. Goodness of Fit Model (GOF)

To calculate it the Equation 3 should be used (15).

(3)GOF =
√
AV E ×

√
R2
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3.5. Data Collection Tools

The following four questionnaires are used for data col-
lecting:

1- Researcher-made questionnaire to collect demo-
graphic information on population, including age, educa-
tion, marital status, and work experience.

2- Job stress questionnaire (17).
3- Work-family conflict questionnaire (18).
4- Accident proneness questionnaire (19).
The above questionnaires are all standard and have a

reference; the Cronbach’s alpha value for each of them is
calculated to be 0.87, 0.82, and 0.91, respectively.

4. Results

Structural equation modeling (SEM) is used for evalu-
ating the proposed model of the relationship between the
work-family conflict and accident proneness with the me-
diating role of job stress (Figure 2).

4.1. Research Objectives Testing

As shown in Figure 3, except the path from work-family
conflict to accident proneness, the level of significance in
all paths is greater than 1.96 (15).

Figure 2. Model of the structural equations of research

Figure 3. Evaluating the significance of coefficients

4.2. Measurement and Structural Models Evaluation Result

Table 1 shows the results of the test of the measurement
and structural model. The three values 0.01, 0.25, and 0.36
are considered as weak, moderate, and strong values for
GOF. The achievement of 0.43 indicates the high fit of the
research model. Therefore, due to the suitability of this
research model, the subsequent calculations and research
hypothesis testing can be followed with confidence (20).

4.3. Survey the Significance of Mediator Effects

Step 1: In Figure 4 the significance of the direct effect of
work-family conflict and accident proneness without the
mediating role of job stress is shown.

Figure 4 shows that work-family conflict has a mean-
ingful relationship with accident proneness.

Step 2: In Figure 3 the significance of the direct effect of
work-family conflict and accident proneness with the me-
diating role of job stress is shown.

Figure 3 indicates the significance of the indirect effect
of the work-family conflict on accident proneness.

4.4. The analysis of “Variance Accounted for” (VAF):

To determine the severity of stress, mediating vari-
able’s effect the relationship between work-family conflict
and accident proneness.

According to Figure 2 (the display of the paths in PLS
graph).

VAF = (0.40 × 0.71) / (0.40 × 0.71 + 0.06) = 0.82

5. Discussion

Based on the results obtained from software model-
ing, there is no relationship between work-family conflict
and accident potential. In 2011 and the same study, Mc-
Namara et al. studied a 150-person community study in
Australia with a view to assessing the length of working
hours, family-work-life conflicts, and the health of hotel
staff in Australia. They found that there is a significant
relationship between work-family conflict and individual
health, and increasing individual health can reduce con-
flict. In 2013, Hammig and his colleagues studied the re-
lationship between mental, physical, and mental health

Figure 4. Direct effect of work-family conflict and accident
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Table 1. Measurement and Structural Models Evaluation Result

Variable Collinearity Issues (VIF) - f2

Stress Incidental Potential W-F Conflict - Stress Incidental Potential W-F Conflict

Stress 1.19 - 0.950

Incidental
potential

1.19 -

W-F conflict 1 - 0.196 0.009

R2 Q2 Com-R Con- V GOF Forner-Larker

Stress 0.164 0.077 0.939 0.526

0.43

0.725

Incidental
potential

0.552 0.276 0.822 0.537 0.720 0.732

W-F conflict - - 0.963 0.595 0.330 0.295 0.771

with work-family conflict. This study was conducted in the
Swiss industry and its results show that among the 2014
students, there is a significant relationship between con-
flict and health. The results of this research were contrary
to these studies and did not show a significant relationship
between work-family conflict and accident potential.

This study also showed that there is a significant rela-
tionship between stress and accident potential. Maria Jolie
and her colleagues examined the relationship between job
stress and occupational accidents in Spain in 2013. The re-
sults show that there is a significant relationship between
occupational accidents and lack of organizational support
as a characteristic of stress. Yong-Seok and his colleagues
examined occupational stress as a factor for absenteeism
due to accident and illness in 2015. Finally, they found that
there was a direct and significant relationship between oc-
cupational stress and absence from work due to an acci-
dent, this factor could also affect the development of the
disease. Linda M. Goldenhar and his colleagues studied the
relationship between occupational stress and injuries and
similar incidents in the construction industry in 2003. The
result is that some stressors such as job requirements, ex-
posure time, and training have a direct relationship with
pseudo-accidents and injuries. Other stressors also had an
indirect relationship with job injuries. It also showed that
occupational stresses, as well as physical and psychological
conditions, could be a factor in the occurrence of accidents
in the construction industry. All of the above studies show
similar results to the results of this study.

The results of the study indicate the relationship be-
tween work-family conflict and stress. Darcy et al. con-
ducted a study entitled Work-family conflict: An explo-
ration of the differential effects of a dependent child’s age
on working parents in 2007, and Hennessy, K. D. and col-
leagues conducted a study entitled Self-efficacy for manag-
ing work-family conflict: Validating the English language
version of a Hebrew scale in 2008. The results of these stud-

ies, like the present study, confirm this relationship.
Regarding the role of the mediator of occupational

stress between individual and social factors, the Prechter
and Hayes approaches that distribute indirect exclusion
sampling are Bootstrap and are quite suitable for PLS-SEM.
Variance accounted for (VAF) showed that 82% of the work-
family conflict effect on incident talent is indirectly distin-
guished by the stress mediator variable, which represents
a complete mediation of stress in the relationship between
work-family conflict and incident potential.

Acknowledgments

The author would like to thank all participants for their
cooperation in the study.

Footnotes

Authors’ Contribution: Concept and design: Kianoosh
Pakpanah and Behnoush Khoshmanesh; collection and
analysis of data: Kianoosh Pakpanah; writing of the
manuscript and revision: Kianoosh Pakpanah.

Funding/Support: None declared.

Ethical Considerations: 22821214962035.

References

1. Atrkar Roshan S, Alizadeh SS. Estimate of economic costs of accidents
at work in Iran: A case study of occupational accidents in 2012. Iran
Occup Health. 2015;12(1):12–9.

2. Ernst Kossek E, Ozeki C. Work–family conflict, policies, and the job–life
satisfaction relationship: A review and directions for organizational
behavior–human resources research. J Appl Psychol. 1998;83(2):139.
doi: 10.1037/0021-9010.83.2.139.

3. Mesmer-Magnus J, Viswesvaran C. The role of the coworker in reduc-
ing work–family conflict: A review and directions for future research.
Prat Psychol. 2009;15(2):213–24. doi: 10.1016/j.prps.2008.09.009.

Jundishapur J Health Sci. In Press(In Press):e84138. 5

http://dx.doi.org/10.1037/0021-9010.83.2.139
http://dx.doi.org/10.1016/j.prps.2008.09.009
http://jjhsci.com


Uncorrected Proof

Pakpanah K et al.

4. Netemeyer RG, Maxham III JG, Pullig C. Conflicts in the work–fam-
ily interface: Links to job stress, customer service employee perfor-
mance, and customer purchase intent. J Mark. 2005;69(2):130–43. doi:
10.1509/jmkg.69.2.130.60758.

5. Hoggan BL, Dollard MF. Effort-reward imbalance at work and driving
anger in an Australian community sample: Is there a link between
work stress and road rage? Accid Anal Prev. 2007;39(6):1286–95. doi:
10.1016/j.aap.2007.03.014. [PubMed: 17920853].

6. AbuAlRub RF. Job stress, job performance, and social support among
hospital nurses. J Nurs Scholarsh. 2004;36(1):73–8. doi: 10.1111/j.1547-
5069.2004.04016.x. [PubMed: 15098422].

7. Schulte PA. Characterizing the burden of occupational in-
jury and disease. J Occup Environ Med. 2005;47(6):607–22. doi:
10.1097/01.jom.0000165086.25595.9d. [PubMed: 15951721].

8. Tello LM. Theorizing the state of health practices and climate in construc-
tion via fourfold structuration. Arizona State University; 2017.

9. Azadeh A, Fam IM, Nouri J, Azadeh MA. Integrated health, safety, en-
vironment and ergonomics management system (HSEE-MS): An effi-
cient substitution for conventional HSE-MS. J Sci Ind Res. 2008;67:403–
11.

10. Lawton R, Parker D. Individual differences in accident liability: A re-
view and integrative approach. Human Factors. 1998;40(4):655–71. doi:
10.1518/001872098779649292.

11. Natvik S, Bjorvatn B, Moen BE, Mageroy N, Sivertsen B, Palle-
sen S. Personality factors related to shift work tolerance in
two- and three-shift workers. Appl Ergon. 2011;42(5):719–24. doi:
10.1016/j.apergo.2010.11.006. [PubMed: 21172694].

12. Leka S, Jain A; World Health Organization. Health impact of psychosocial

hazards at work: an overview. World Health Organization; 2010.
13. Hämäläinen P, Takala J, Saarela KL. Global estimates of occupational

accidents. Saf Sci. 2006;44(2):137–56. doi: 10.1016/j.ssci.2005.08.017.
14. Leigh JP, Marcin JP, Miller TR. An estimate of the U.S. Government’s

undercount of nonfatal occupational injuries. J Occup Environ Med.
2004;46(1):10–8. doi: 10.1097/01.jom.0000105909.66435.53. [PubMed:
14724473].

15. Hair Jr JF, Hult GTM, Ringle C, Sarstedt M. A primer on partial least
squares structural equation modeling (PLS-SEM). Sage Publications;
2016.

16. Hair JF, Sarstedt M, Pieper TM, Ringle CM. The use of partial
least squares structural equation modeling in strategic manage-
ment research: A review of past practices and recommendations
for future applications. Long Range Plann. 2012;45(5-6):320–40. doi:
10.1016/j.lrp.2012.09.008.

17. Wooten NR, Fakunmoju SB, Kim HJ, LeFevre AL. Factor structure of the
job-related tension index among social workers. Res Soc Work Pract.
2010;20(1):74–86. doi: 10.1177/1049731509331852.

18. Carlson DS, Kacmar KM. Work–family conflict in the organization: Do
life role values make a difference? J Manag. 2000;26(5):1031–54. doi:
10.1177/014920630002600502.

19. Barkhordari A, Dehghani A, Kianfar A, Mahmoudi S, Aminifard F.
Safety performance evaluation using proactive indicators in a se-
lected industry. J Occup Hyg Eng. 2015;1(4):49–59.

20. Wetzels M, Odekerken-Schröder G, Van Oppen C. Using PLS path mod-
eling for assessing hierarchical construct models: Guidelines and em-
pirical illustration. MIS Quarterly. 2009:177–95. doi: 10.2307/20650284.

6 Jundishapur J Health Sci. In Press(In Press):e84138.

http://dx.doi.org/10.1509/jmkg.69.2.130.60758
http://dx.doi.org/10.1016/j.aap.2007.03.014
http://www.ncbi.nlm.nih.gov/pubmed/17920853
http://dx.doi.org/10.1111/j.1547-5069.2004.04016.x
http://dx.doi.org/10.1111/j.1547-5069.2004.04016.x
http://www.ncbi.nlm.nih.gov/pubmed/15098422
http://dx.doi.org/10.1097/01.jom.0000165086.25595.9d
http://www.ncbi.nlm.nih.gov/pubmed/15951721
http://dx.doi.org/10.1518/001872098779649292
http://dx.doi.org/10.1016/j.apergo.2010.11.006
http://www.ncbi.nlm.nih.gov/pubmed/21172694
http://dx.doi.org/10.1016/j.ssci.2005.08.017
http://dx.doi.org/10.1097/01.jom.0000105909.66435.53
http://www.ncbi.nlm.nih.gov/pubmed/14724473
http://dx.doi.org/10.1016/j.lrp.2012.09.008
http://dx.doi.org/10.1177/1049731509331852
http://dx.doi.org/10.1177/014920630002600502
http://dx.doi.org/10.2307/20650284
http://jjhsci.com

	Abstract
	1. Background
	Figure 1

	2. Objectives
	3. Methods
	3.1. Study Area
	3.2. Sampling and Analytical Methods
	3.3. Measurement Model Evaluation
	3.3.1. Individual item reliability
	3.3.2. Composite Reliability (Syntactic Stability of Each Structure)
	3.3.3. Convergent Validity (Average Variance Extracted)
	3.3.4. Differential Validity

	3.4. Structural Model Evaluation 
	3.4.1. Evaluating the Structural Models for Collinearity Issues
	3.4.2. Evaluating the significance of coefficients
	3.4.3. Coefficient of Determination (Evaluation of R2)
	3.4.4. Evaluating the Effect Size f2
	3.4.5. Prediction Accuracy (Q2)
	3.4.6. Goodness of Fit Model (GOF)

	3.5. Data Collection Tools

	4. Results
	Figure 2
	4.1. Research Objectives Testing
	Figure 3

	4.2. Measurement and Structural Models Evaluation Result
	Table 1

	4.3. Survey the Significance of Mediator Effects
	Figure 4

	4.4. The analysis of [Please insert \PrerenderUnicode{â��} into preamble]Variance Accounted for[Please insert \PrerenderUnicode{â��} into preamble] (VAF):

	5. Discussion
	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Funding/Support: 
	Ethical Considerations: 

	References

