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Abstract

Background: Several instruments have so far been developed in English language to mea-
sure the level of work-family conflict and further validation is required for non-English speak-
ers. 

Objective: To test factorial structure and construct validity of the Persian version of work-
family conflict scale among Iranian nurse. 

Methods: This study was conducted among 456 Iranian nurses working at public hospitals 
in 17 provinces from March 2015 to September 2015. We used a self-administrated question-
naire to collect information. Exploratory factor analysis was run using SPSS 21. Then, con-
struct validity was evaluated using confirmatory factor analysis (CFA), convergent validity, 
and discriminant validity by AMOS 21.

Results: Exploratory factor analysis extracted four dimensions that explained 65.5% of the 
variance observed. The results of confirmatory factor analysis showed that our data fitted the 
hypothesized four dimensional model of work-family conflict construct. The average variance 
extracted was used to establish convergent and discriminant validity.

Conclusion: The Persian version of work-family conflict questionnaire is a valid and reliable 
instrument among Iranian nurses. 

Keywords: Factor analysis, statistical; Reproducibility of results; Work; Family; Surveys 
and questionnaires

Introduction

Work-family conflict refers to the 
degree of how work and family 
responsibilities are incompati-

ble.1 Lack of ability to balance work obliga-
tions and family responsibilities may lead 
to conflict between work and family do-

mains. This type of inter-role conflict ini-
tially was introduced as a uni-dimensional 
construct.1 Shortly after introducing work-
family conflict, several researchers begun 
to consider it as a two-dimensional con-
struct namely “work interference into fam-
ily” (WIF) and “family interference into 
work” (FIW).2,3 WIF direction is predicted 
mainly by work stressor such as work-
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ing hour and work condition, while fam-
ily stressors are better predictors for FIW. 
On the other hand, WIF is strongly asso-
ciated with FIW, indicating that the two 
proposed directions (WIF and FIW) are 
parts of a bigger construct namely “work-
family conflict” (WFC). In General, WIF 
has work-based antecedents, but leads to 
family-related outcomes. Conversely, FIW 
has family-based predictors that in turn 
influences work-related outcomes. There-
fore, the overall WFC construct has both 
work-related and family-related anteced-
ents, which could lead to both work- and 
family-related consequences. 

In addition to the understanding of the 
bi-directional nature of work-family con-
struct, Greenhaus and Beutell1 proposed 
the different sources of the conflict. Three 
dimensions were recognized under each 
direction. These dimensions are time-
based, strain-based, and behavior-based 
WFCs, which yield to six dimensional con-
struct for WFC. The time-based conflict 
refers to the difficulties of performing one 
role's responsibilities due to lack of enough 
time that has been devoted to participate 
in another role. The strain-based conflict 
considers the stress and tension that origi-
nate from one role interfere with fulfill-
ing demands of another role. Finally, the 
behavior-based conflict arises when the 
required behavior in one role is inappro-
priate, incompatible, and ineffective with 
another domain. However, there are little 
empirical evidence for the behavior-based 
conflict due to difficulties in its operation-
alization and measurement. 

Several instruments have so far been 
developed in English language to measure 
the level of WFC. Some of these question-
naires are intended to measure only uni-di-
mensional WFC, while some can measure 
multiple dimensions of WFC. Kelloway, et 
al,4 introduced the four-dimensional con-
struct, which measures the source, nature 
and direction of WFC. The 22-item ques-

tionnaire developed by Kelloway4 is able to 
distinguish WIF and FIW along with two 
dimensions. However, this questionnaire 
is in English and further validation is re-
quired for non-English speakers. Previ-
ously, this questionnaire has been validat-
ed in Malay language.5 The questionnaire 
developed by Kelloway4 was validated 
mostly among nurses. Health care work-
ers, especially nurses who work in rotation 
shifts, are among those who may experi-
ence WFC more frequently.6 Majority of 
studies have shown that long work hours, 
shift work, and high workload are strongly 
associated with WFC.7,8 Nurses are work-
ing under difficult situations in many 
countries. Iran is one of the developing 
countries with shortage of nurses.9 There-
fore, it is necessary to have a validated in-
strument in Persian language that allows 
Iranian researchers to bring WFC in line 
with other fields of nursing research. We 
were aware of a validated WFC question-
naire in Persian language.10 However, this 
questionnaire was generalized to a wide 
range of occupations and was not specifi-
cally targeted at nursing profession. This 
study was therefore conducted to examine 
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domains.

●● Work interference into family (WIF) direction is predicted 
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to be used in Iranian nurses.
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the validity, reliability and factor structure 
of the Persian version of WFC question-
naire that was developed by Kelloway to be 
used in Iranian nurses.

Materials and Methods

This study was conducted on 456 Iranian 
nurses who were working in public hospi-
tals. Data were collected from 17 different 
provinces. We used a self-administrated 
questionnaire to collect information about 
socio-demographic as well as WFC. 

Sample/Participants

The study sample consisted of 456 nurses 
from 17 provinces of Iran. The majority 
(72.4%) of nurses were female. The mean 
age of participants was 33.5 (SD 7.4) years; 
93% of participants had bachelor in nurs-
ing, only 2% had post-graduate degree. 
Studied nurses were mainly (77%) mar-
ried, had a mean of 1.1 children and their 
mean working hour was 166.0 (SD 30) 
hours per month. Majority of respondents 
(82.5%) were working in rotation shifts, 
which included evening and night shifts. 

Instruments

The 22-item questionnaire developed by 
Kelloway4 was used to measure the nature 
and source of WFC. The questionnaire 
measures four dimensions including time-
based work interference into family (WIFt), 
strain-based work interference into fam-
ily (WIFs), time-based family interference 
into work (FIWt), and strain-based family 
interference into work (FIWs). Answers to 
these 22 items are Likert type and can vary 
from ‘1’ (strongly disagree) to ‘5’ (strongly 
agree). Strain-based WIF and FIW con-
tain six questions per dimension and the 
answer can vary from 6 to 30. Time-based 
WIF and FIW contain five questions per 
dimension and the answer can vary from 
5 to 25. A higher score in each dimension 
indicates a higher level of WFC. 

Translation and Pre-test

The WFC questionnaire was translated into 
Persian using backward-forward method 
by two different groups of bilingual ex-
perts. Pre-test was conducted among 10 
respondents; a pilot study was conducted 
among 50 nurses. The 10 respondents 
for the pre-test and 50 nurses for the pi-
lot study were chosen from various cities. 
These nurses were different from those 
who participated in the main research. The 
purpose of the pre-test was to establish the 
face validity of the questionnaire. This was 
to ensure the wording of the questionnaire 
was correct and easy to understand for all 
respondents. Next, content validity was 
established using a panel of experts. Then, 
the primary version of the Persian ques-
tionnaire was piloted among 50 nurses. 
The questionnaire was finalized after mak-
ing the necessary modifications based on 
information obtained from the pilot study. 

Ethics

This study was approved by the Ethics 
Committee of Ilam University of Medical 
Science. Prior to data collection, subjects 
were informed about study benefits and 
their rights to participate voluntarily. Re-
spondents were informed that they were 
able to withdraw from the study at any 
point without any consequences. Partici-
pants signed an informed written consent 
before data collection.

Statistical Analysis

We used SPSS® for Windows® ver 21 for 
data analysis. Exploratory Factor Analy-
sis (EFA) using varimax rotation was con-
ducted to identify the factor structure of 
the Persian version of the questionnaire. 
Exploratory Factor Analysis (EFA) was 
conducted using Principal Component 
Analysis (PCA) by varimax rotation for the 
22-item WFC questionnaire. We allowed 
SPSS to extract dimensions with eigenval-

Persian Work-Family Conflict Scale

For Persian version of 
the questionnaire see 
the online version of 
the article.
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ue >1 and suppress factor loadings <0.40. 
The construct validity was evaluated using 
Confirmatory Factor Analysis (CFA), con-
vergent validity and discriminant validity 
by AMOS 21 software. AMOS is a popular 
software program for assessing the pro-
posed relationships and measurement 
models in a structural equation model. 
AMOS allows users to build models more 
accurately than with standard multivariate 
statistical techniques. We used Bayesian 
Estimation to allow AMOS to read the nu-
merical values underlying the ordered cat-
egorical data. Bayesian Estimation is ex-
pected to give more accurate imputations 
through items than it would be derived 
from a less restrictive model. The useful-
ness of the CFA model was assessed by the 
following indices: Root Mean Square Er-
ror of Approximation (RMSEA) with an 
acceptance level of <0.08,11 Goodness of 
Fit Index (GFI) with acceptance level of 
>0.90,12 Comparative Fit Index (CFI) with 
acceptance level of >0.90,13 and Normal 
Fit Index (NFI) with an acceptance level 
of >0.90.14 The factor-based internal con-
sistencies of the four dimensions were as-
sessed by Cronbach's α.

Results

Exploratory Factor Analysis (EFA)

The results of EFA are presented in Table 
1, where the extraction of four dimensions 
with eigenvalues >1 are shown. EFA is 
a statistical method in factor analysis to 
identify structure of a relatively large set 
of variables. With factor loadings ranging 
from 0.61 to 0.84, items 1 to 5 fall within 
the second dimension. These items are 
intended to measure WIF-t. Items 6 to 11 
fall within the third dimension with factor 
loadings ranging from 0.54 to 0.79; these 
items are intended to measure WIF-s. 
Having factor loadings from 0.55 to 0.74, 
items 12 to 16 fall within the third dimen-

sion and are expected to measure FIW-t. 
Finally, Items 17 to 22 fall within the first 
dimension with factor loadings ranging 
from 0.63 to 0.89; these items are project-
ed to measure FIW-s.

Confirmatory Factor Analysis

The four-dimensional construct extracted 
from EFA was examined by CFA in AMOS. 
CFA is used to confirm the four dimen-
sions of the questionnaire obtained earlier 
in EFA (Fig 1). Bayesian Estimation was 
used to allow AMOS to read the numerical 
values underlying the ordered categorical 
data.15 All the indices obtained from CFA 
showed goodness of fit and implied that 
the four dimensional construct model fit-
ted into our data (Fig 1). 

Discriminant Validity

Discriminant validity was assessed to en-
sure each latent variable in the model 
(WIF-t, WIF-s, FIW-t, and FIW-s) can be 
discriminated from other three constructs. 
We calculated the Average Variance Ex-
tracted (AVE) for each latent variable us-
ing the equation:

where λ represents standardized factor 
loading, and n is the number of items (Ta-
ble 2).

When AVE for each latent variable is 
greater than the shared variance of the 
other variables, discriminant validity is es-
tablished; there was adequate evidence to 
support the four dimensionality of the Per-
sian version of the questionnaire (Table 2). 

Convergent Validity

According to the Fornel and Larcker16 rec-
ommendation, convergent validity can be 
established if AVE for all dimensions ex-
ceeds 0.50; in our analysis, AVE for the 
four dimensions was >0.50.

Figure 1: Confirmatory factor analysis of the 4-dimension 
model of work-family conflict. e: residual of observed variables; 
Q: question 1 to question 22 of the questionnaire; figures on the 
arrow that connect latent variables* to observed ones** are fac-
tor loading for each item. Figures on the arrow that correlate two 
latent variables are correlation coefficients. 
*Latent variables: WIF-t, WIF-s, FIW-t, and FIW-s 
**Observed variables: Q1 to Q22

2

1AVE

n

i
i

n

λ
==
∑

Table 2: Shared variance (square of correlation) and the 
discriminant validity

Variable AVE* WIF-t WIF-s FIW-t

WIF-t 0.57 1

WIF-s 0.52 0.31† 1

FIW-t 0.59 0.15† 0.19† 1

FIW-s 0.52 0.04† 0.04† 0.27†

*AVE: Average Variance Extracted; †p<0.01

Persian Work-Family Conflict Scale
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sion and are expected to measure FIW-t. 
Finally, Items 17 to 22 fall within the first 
dimension with factor loadings ranging 
from 0.63 to 0.89; these items are project-
ed to measure FIW-s.

Confirmatory Factor Analysis

The four-dimensional construct extracted 
from EFA was examined by CFA in AMOS. 
CFA is used to confirm the four dimen-
sions of the questionnaire obtained earlier 
in EFA (Fig 1). Bayesian Estimation was 
used to allow AMOS to read the numerical 
values underlying the ordered categorical 
data.15 All the indices obtained from CFA 
showed goodness of fit and implied that 
the four dimensional construct model fit-
ted into our data (Fig 1). 

Discriminant Validity

Discriminant validity was assessed to en-
sure each latent variable in the model 
(WIF-t, WIF-s, FIW-t, and FIW-s) can be 
discriminated from other three constructs. 
We calculated the Average Variance Ex-
tracted (AVE) for each latent variable us-
ing the equation:

where λ represents standardized factor 
loading, and n is the number of items (Ta-
ble 2).

When AVE for each latent variable is 
greater than the shared variance of the 
other variables, discriminant validity is es-
tablished; there was adequate evidence to 
support the four dimensionality of the Per-
sian version of the questionnaire (Table 2). 

Convergent Validity

According to the Fornel and Larcker16 rec-
ommendation, convergent validity can be 
established if AVE for all dimensions ex-
ceeds 0.50; in our analysis, AVE for the 
four dimensions was >0.50.

Factor-based Reliability Analysis 

The internal consistency of the four di-
mensions was evaluated by Cronbach's α. 
The values were 0.83 for WIF-t, 0.78 for 
WIF-s, 0.76 for FIW-t, and 0.83 for FIWs.

Discussion

The main purpose of this research was to 
assess the factorial structure of Kelloway4 
WFC questionnaire among Persian speak-
ing nurses in Iran. Our analysis indicated 
that factor structure of the Persian version 
is consistent with the original English ver-
sion where the four dimensions are distin-
guishable. These four dimensions are time-
based WIF (items 1 to 5), strain-based WIF 
(items 6 to 11), time-based FIW (items 12 
to 16), and strain-based FIW (items 17 to 
22). Our results indicated that the Persian 
version of the examined scale is able to dis-
tinguish both the nature and directions of 
WFC. 

To the best of our knowledge, this is 
the first study that evaluates validity and 
factor structure of the WFC questionnaire 
specifically among nurses. We are aware 
of one previously validated questionnaire 
in Persian language that measures the six 
dimension of WFC.10 However, Karimi ex-
amined the WFC questionnaire developed 
by Carlson, et al,17 among variety of occu-
pations, not specifically among nurses.

Another purpose of this study was to 
evaluate convergent and discriminant va-

Figure 1: Confirmatory factor analysis of the 4-dimension 
model of work-family conflict. e: residual of observed variables; 
Q: question 1 to question 22 of the questionnaire; figures on the 
arrow that connect latent variables* to observed ones** are fac-
tor loading for each item. Figures on the arrow that correlate two 
latent variables are correlation coefficients. 
*Latent variables: WIF-t, WIF-s, FIW-t, and FIW-s 
**Observed variables: Q1 to Q22

2

1AVE

n

i
i

n

λ
==
∑

Table 2: Shared variance (square of correlation) and the 
discriminant validity

Variable AVE* WIF-t WIF-s FIW-t

WIF-t 0.57 1

WIF-s 0.52 0.31† 1

FIW-t 0.59 0.15† 0.19† 1

FIW-s 0.52 0.04† 0.04† 0.27†

*AVE: Average Variance Extracted; †p<0.01
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lidity of the Persian version of Kelloway4 
WFC questionnaire. Our analysis con-
firmed the discriminant validity of the 
questionnaire, which implied that the four 
dimensions are unrelated and measure 
separate concepts. In addition, the conver-
gent validity was also established in this 
study, which indicated that all four items 
are related to the same construct. 

There are some limitations in our study. 
First, our sample mainly consisted of fe-
male nurses. Generalizing the findings to 
both men should be done with cautious. 
Nevertheless, nursing is a female dominat-
ed profession.18. In addition, some studies 
showed no gender difference in the WFC 
and even encourage scholars to focus on 
men's experience of WFC.19,20 The second 
limitation of the present study was the use 
of Bayesian estimation method to impute 
the numerical values underlying the or-
dered categorical responses. The Bayesian 
estimation was conducted based on the 
model extracted from EFA. Therefore, fu-
ture researchers are recommended to run 
a factor analysis prior to actual data analy-
sis.

In conclusion, this study supports the 
cross-cultural validity of the Persian ver-
sion of the WFC questionnaire for Iranian 
nurses.
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