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Abstract

Objectives This study evaluates the development of the
stressful life event (SLE) questionnaire and tests the
validity and reliability of it.

Method 1In total, 3,951 adults aged over 18 years com-
pleted the SLE questionnaire. The General Health
Questionnaire (GHQ-12) was used to further validate the
SLE questionnaire.

Results Eleven domains, including home life, financial
problems, social relation, personal conflict, job conflict,
educational concerns, job security, loss and separation,
sexual life, daily life, and health concerns were obtained by
factor analysis. Correlation coefficient was moderately
significant among domains of the SLE questionnaire and
moderately between the SLE questionnaire and GHQ-12
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score, as well. The results of the discriminate validity
analysis were promising. In addition, standardized Cron-
bach’-o was 92%.

Conclusion The resultant SLE questionnaire is, therefore,
suggested to be potential for the stress measurement in both
community and primary care setting.

Keywords Stress - Stress measurement - Development -
Validity - Reliability

Introduction

Stress, a key concept in health researches, has been mea-
sured in two aspects: (1) stressor and (2) stress response
(Kenny et al. 2000). Stressor as an environmental condition
is so important, which clinical reports and community-
based studies carried out in previous decades represented
that stressful life events could have special role in precip-
itating both mental and somatic disorders (Holmes and
Rahe 1967; Dohrenwend and Dohrenwend 1974, 1981
Dohrenwend et al. 1978; Sarason et al. 1978; Cooper 1984;
Kaplan 1983; Rahe 1990). Not only the frequency of life
event, but also the individual’s perception of its intensity is
very important. Thereby, stress measurement ought to
focus on both frequency and intensity of stress (Fliege
et al.2005; Belbeisi et al. 2009).

Some quantitative measurement of psychosocial stress
has been applied in developed country (Holmes and
Rahel1967; Dohrenwend and Dohrenwend 1974, 1981
Dohrenwend et al. 1978; Sarason et al. 1978). One of the
best known life event scales is the Social Readjustment
Rating Scale in 1967 which its total score is known to have
some predictive value to anticipate disease or illness
(Holmes and Rahe1967). In addition, this scale resulted in
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a weighting of stressors, life issues which were listed as the
most stressful down to the least stressful. However, per-
ceived stressors are not considered. Although the life
events experienced and stressfulness perceived vary among
individuals and across cultures. Degree of stress that is
perceived for each kind of stressor is considerable point.

The burden of life events stressors derived from devel-
oped and developing countries are different, for instance,
work load is the main job stress in developed countries,
whereas job insecurity and unemployment were concerned
as a main job stress in developing countries (Jamal 2005;
Himaéldinen et al. 2007). In addition, more recent studies
have demonstrated the sensitivity of the negative life
events and individualized scores of stressful life event
(SLE) for measuring the health statues changes in devel-
oped countries (Dohrenwend et al. 1978; Dohrenwend and
Dohrenwend 1981; Sarason et al. 1978; Cooper 1984;
Kaplan 1983). However, not much information has been
available about this measuring in the other countries,
especially developing societies. Thus, these questionnaires
could not be generalizable to all communities.

On the other hand, majority of these questionnaires have
designed in previous decades. However, global develop-
ments and lifestyle changes in numerous societies led to
emerge some new stressors. (i.e. some older stressors
replaced with these new stressors) (Watson 2006; Pietild
and Rytkonen 2008; McGuire et al. 2009; Dube et al.
2009). Therefore, it is necessary to design novel ques-
tionnaire consisted of this new pattern of stressors.

Because the frequency and intensity of life event as well
as individual’s perception of life event due to culture, race
and even geographic region is very various, it seems that
with specific stress measurement the more exact data for
planning of treatment and evaluating treatment effect would
be obtained. With this in mind, the aim of this study was to
evaluate the development of the stressful life event ques-
tionnaire initially and test the validity and reliability finally.

Method

Questionnaire development process occurred in two ways.
At first, the investigators reviewed the MEDLINE, pub-
med, and psycINFO systematically. All papers and tools
related to stress assessment were reviewed. As a second
step simultaneously, 422 persons aged 18-70 years of
general population were selected consecutively and un-
structurally interviewed by open-ended question about
stressful events experienced in their life.

Based on the above-acquired information, 170 stressful
life events were established after natural qualitative analysis.
After which, to refine questionnaire; three psychiatrists, an
epidemiologist, a methodologist and a clinical psychologist

@ Springer

as an expert panel reviewed the items, integrated the syn-
onyms and omitted the repeated phrase. In that way, the
83-item questionnaire was developed. The current ques-
tionnaire captured the self-perceived frequency and intensity
of stressful life events, answered by 6-point Likert scales
(0 =never, 1 =very mild, 2 = mild, 3 = moderate,
4 = severe, 5 = very sever). If participants had not experi-
enced the stressful life events, they answered never. But
others had stressful life events at 6 months ago, their
responses to express stress intensity were rated from
1 = very mild to 5 = very sever. The total score of each
domain was the sum of the raw score of the 83 items. Then,
we administered the developed 83-item questionnaire in
Isfahan Healthy Heart Program (IHHP) to explore the fac-
torial structure and decrease the number of questionnaire
items for shortening. IHHP is the large community-based
comprehensive interventional program in Iran. Details of the
methodology used for the IHHP, including sampling
method, survey instruments, data entry and analysis are
described comprehensively elsewhere (Sarrafzadegan et al.
2003) and evaluation of IHHP has been explained in detail by
Sarrafzadegan et al. (2006). Five phases of annual evaluation
were performed on independent samples from 2002 to 2007.
IHHP study was approved by the ethics committee of the
Isfahan University of Medical Sciences. Thereby, 6,000
person aged over 19 years completed the questionnaire in
second evaluation of IHHP. At first, item analysis was per-
formed to reduce the questions. Then, factor analysis was
prepared with PCA, and the results were reviewed by expert
panel. Items were deleted if they met the following criteria:
(1) 30% or more of the responses were “very high” or “very
low”, (2) items which loaded in the single group in factor
analyses (Cousineau et al. 2006). After item analyses, as final
check, expert panel reviewed the items again to determine
item relevancy and content validity. Finally 46-item ques-
tionnaire was established.

The goal of the second phase was to examine the
validity and reliability of the 46-item questionnaire. For
this reason, we used another sample of participant. Up to
6,000 individuals from context of fourth survey of IHHP
were investigated.

In addition, the General Health Questionnaire 12-item
(GHQ-12) was concurrently applied with the stressful life
event questionnaire for further evaluation and validity
assessment. The GHQ-12 is a well established screening
instrument to measure psychological distress that it can be
used in general population (Goldberg and Hillier 1979;
Montazeri et al. 2003). Each item in this questionnaire is rated
on a 4-point scale (less than usual, no more than usual, fairly
more than usual, or much more than usual). The GHQ score
method (0-0-1-1 method) was used to score the question-
naires. In this way, a participant could score between 0 and 12
and a cutoff point 4 is considered for high and low stress.
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Validity

Factor analysis was completed on the 46 items originally
meant to describe the constructs of stressful life event
questionnaire. All items were subjected to a principal
components analysis with varimax rotation. Statistical
criteria guiding the decision of a final component structure
were the scree plot, eigenvalues greater than 1.0, percent of
variance explained, and component loadings greater than
0.40 (Dunteman 1989).

In addition for discriminant validity, the comparison
group test was composed of low and high stress group
defined by GHQ-12 score. It was important to know
whether the questionnaire could discriminate the popula-
tion with high stress from low stress level. The two sample
t test was used for the comparison of stress scale between
the high and low GHQ stress groups. To gain evidence for
relationships between domains of SLE scale were tested
using the Pearson correlation coefficient.

The correlation between domains of questionnaire and
total score of GHQ-12 confirmed concurrent criterion
validity.

Reliability

The estimated internal consistency of the subscale and the
total scales of stressful event questionnaire were assessed
through Cronbach’s-o coefficients. The intra-class corre-
lation was calculated for total score, too. We used
Cicchetti’s (1994) classification for interpreting intraclass

Fig. 1 The scree plot of the

correlation coefficients (poor < 0.4, fair 0.41-0.59, good
0.6-0.74 and excellent > 0.75. The 95% confidence inter-
val was declared for Cronbach’s-z and intraclass
correlation. The factor analysis in the construct validity
confirmed the internal consistency.

Data were analyzed using the Statistical Package for the
Social Sciences (version 15.0 for Windows, SPSS Inc.,
Chicago, IL, USA).

Results

Of the completed questionnaire (n = 6,000), 5,892 were
deemed useable with 98.2% of the total population
responding. Of the all participants who responded about
half were women (50.8%).The mean age of them were
40.3 £ 15.2 in men and 40.5 £+ 15.4 in women.

At first, item analysis was performed to reduce the
questions. Then, factor analysis was prepared with principal
component analysis (PCA), and the results were reviewed
by expert panel. Twenty-seven factors were extracted by
factor analysis that had allocated themselves the 53.2% of
variance. Figure 1 shows the scree plot of factor analysis.
The Cronbach’s-« estimated of internal consistency for the
total 83 items was 85.8 % (95% CI 85.2-86.3).

In this phase, 3,951 of the total completed questionnaire
(4,000) were useable and corresponding rate was 98.7%.
Women consisted 51% of the sample with the mean age of
40.3 £ 15.3 years, whereas the mean age of the men was
40.1 £ 14.4.

Scree Plot

83-item questionnaire (Isfahan

Healthy Heart Program, Iran 8
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Validity of the stressful life events questionnaire

Table 1 showed the factor analysis of 46-item question-
naire to cluster questions in defined groups. Eleven factors
were derived which accounted for 56.7% of the variance in
measured variable. According to the content of questions,
we named each derived factors that adjusted to our pre-
sumptions. It confirmed construct validity.

As a result, the stressful life events questionnaire was
finalized with a total of 46 items under the eleven domains.
There were 7 items under the Home life domain, 5 items
under the Financial problems domain, 4 items under the
Social Relations domain, 5 items under the Personal
Conflicts domain, 4 items under the Job Conflicts domain,
4 items under the Educational Concerns domain, 5 items
under the Job Security domain, 4 items under the Loss and
Separation domain, 4 items under the Sexual life domain, 2
items under the Daily life domain, and 2 items under the
Health Concerns domain.

The mean score of stressful life events questionnaire
was higher in high stress group (GHQ-12 > 4) than low
stress one (35.4 £ 30.2 vs. 23.5 + 22.2, P < 0.0001). It
has been carried out for discriminant construct validity
(Table 2). Correlation between domains of the SLE ques-
tionnaire was statistically significant. Table 3 shows this
correlation matrix.

Concurrent criterion validity of the stressful life events
questionnaire was computed by correlating the total scores
of each domain with GHQ-12. The correlation between
stressful life events questionnaire and GHQ-12 score was
moderately significant (r = 0.31, P < 0.001). Table 4
declared the correlation matrix related to concurrent cri-
terion validity.

Reliability of the stressful life events questionnaire

Cronbach’s-o was computed for the 11 domain scores and
the total score (ranging between 0.65 and 0.83 for each 11
domain and 0.92 for the total score). Table 5 showed the
Cronbach’s-a and 95% confidence interval and Cicchetti’s
classification of all domains.

Discussion

This study was an attempt to develop and validate a
questionnaire assessing frequency and intensity of stressor
of individuals. The SLE questionnaire is not only a mea-
surement of symptoms of life events, but also is a
quantitative measurement of stressor load. Despite focus-
ing only on specific components of stressors, the broad
domains of individual’s life events have been driven by this
questionnaire through taking to people. Eleven domains
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were identified by factor analysis for all response items of
the SLE questionnaire.

The first factor labeled home life was broadly charac-
terized by statements of conflict within the home and
domestic situation and reflected the importance of family
values. Home- and family-related stresses have an impor-
tant effect on individuals’ life; hence, it is not surprising
that this domain emerged as a prominent part of the scale
(Zheng and Lin 1994).

Although financial problem has significant role world-
wide, it is also of crucial importance in developed and
developing countries (Wrosch et al. 2000; Nafikov and
Simonova 2002). In this study, high frequency of stressor is
considerable. For this reason, it was identified as the sec-
ond domain.

The third domain was labeled social relation to inves-
tigate social stressors and social pressure added to the body
of the society. The forth domain labeled personal conflict
reflected the social stresses which could affect individuals.
Overall, rapid social changes in developing countries and
political events influencing it could be as a concern for the
people living in these countries (Gillies 1998). In addition,
people in developed countries experience social stressors
due to economic growth and globalization, so this item
mentioned as an important stressor event (Cheung and
Leung 2010; Pappa et al. 2009).

Job stress is a known term in all societies. However, in
one developed country, workload and improper working
place are more important, whereas people living in devel-
oping countries knew job stress as insecurity,
unemployment and concern about job future. When con-
sidering this fact, these stressors were categorized in two
domains, including job conflicts and job security (Djankov
and Ramalho 2009).

Because educational concerns have an important role in
people’s life, the sixth factor was labeled as educational
concerns, including failure in major examinations, partic-
ipation major examinations, high educational expenses,
and educational problems of children.

Sexual life defined the focus of the ninth domain which
was presented sexual life. Four items represented in this
domain, included pregnancy, untoward pregnancy, birth of
the child and sexual relationship problems (Bodenmann
et al. 2010).

Air pollution and traffic as the results of increased rate
of urbanization without considering of facilitating factors
for urban life could be important stressor events (Taylor
and Dorn 2006: Waszkowska 2009; Wiwanitkit 2010). For
this reason, the tenth factor labeled daily life defined by
these factors and major changes in sleeping and eating
habits.

Because the checklist includes a limited number of
events, stressful life events may have happened, but not be
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Table 1 Factor analysis of stressful life event questionnaire (Isfahan Healthy Heart Program, Iran 2000-2007)
1. Home life (eigenvalue = 9.62, accounted for 20.9% of variance)
Q46 Addiction (self or family member) 0.679
Q50 Divorce or separation 0.627
Q47 Concern about addiction of a family members 0.605
Q49 Quarrels with spouse 0.568
Q41 Being accused 0.463
Q42 Legal problems 0.457
Q6 Troubles with children 0.447
2. Financial problems (eigenvalue = 3.170, accounted for 6.9% of variance)
Q33 Get in to debt 0.789
Q35 Major financial problems 0.759
Q32 Low income 0.721
Q34 Taking on a mortgage 0.717
Q31 Financial inflation 0.672
3. Social relations (eigenvalue = 2.467, accounted for 5.4% of variance)
Q9 Social discrimination 0.799
Q8 Major social changes 0.787
Q10 Social insecurity 0.737
Q7 Concern about your future 0.660
4. Personal conflicts (eigenvalue = 2.081, accounted for 4.5% of variance)
Ql13 Lack of social support 0.730
Ql4 Cultural alienation 0.685
Q15 Not having an intimate friend 0.673
Q12 Failure in achieving the life goals 0.629
Q11 Loneliness 0.545
5. Job conflicts (eigenvalue = 1.588, accounted for 3.5% of variance)
Q27 Quarrel with colleagues / boss 0.752
Q26 Dealing with customers 0.722
Q29 Increased working hours 0.713
Q28 Improper working place and environment 0.692
6. Educational concerns (eigenvalue = 1.346, accounted for 2.9% of variance)
Q18 Failure in major examinations 0.786
Q17 Participation major examinations 0.772
Q19 High educational expenses 0.668
Ql6 Educational problems of children 0.476
7. Job security (eigenvalue = 1.295, accounted for 2.8% of variance)
Q24 Job lay off 0.672
Q25 Long lasting unemployment 0.639
Q22 Concern about job future 0.573
Q21 High responsibility job 0.427
Q20 Low salary 0.402
8. Loss and separation (eigenvalue = 1.201, accounted for 2.6% of variance)
Q1 Death of close family member 0.651
Q2 Major disease of family members leading to hospitalization 0.631
Q3 Death of parents, spouse or siblings 0.615
Q5 Children’s separation from family 0.410
9. Sexual life (eigenvalue = 1.158, accounted for 2.5% of variance)
Q39 Pregnancy 0.727
Q40 Unwanted pregnancy 0.606
Q4 Birth of a child 0.469
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Table 1 continued

Q38 Sexual relationship problems 0.401
10. Daily life (eigenvalue = 1.082, accounted for 2.4% of variance)

Q44 Air pollution and traffic 0.635

Q43 Major changes in sleeping and eating habits 0.634
11. Health concerns (eigenvalue = 1.059, accounted for 2.3% of variance)

Q36 Mild illness 0.704

Q37 Major physical disease leading to hospitalization 0.686

Table 2 Scores of the stressful life event questionnaire in high and low stress group (Isfahan Healthy Heart Program, Iran 2000-2007)

Domain Low stress (GHQ < 4) High stress (GHQ > 4) P
Mean + SD Mean £+ SD

Home life 1.49 + 0.75 2.88 + 1.84 <0.001
Financial problems 7.14 £ 1.40 8.79 + 2.80 0.010
Social relation 295 +0.93 4.50 £ 1.90 <0.001
Personal conflict 2.27 £ 0.83 4.82 +2.23 <0.001
Job conflict 3.02 £ 091 443 £ 2.10 <0.001
Education concerns 1.30 £ 0.59 1.92 + 145 <0.001
Job security 0.94 £+ 0.52 1.68 £ 1.34 <0.001
Loss and separation 2.01 £ 0.68 257 £ 1.38 0.001
Sexual life 0.48 £ 0.33 0.70 + 0.75 <0.001
Daily life 0.84 + 0.34 1.46 + 0.82 <0.001
Health concerns 0.97 + 0.40 1.63 £+ 0.89 <0.001
All domain 23.47 £ 4.56 3543 £ 11.15 <0.001

GHQ General Health Questionnaire

Table 3 Pearson’s correlations of the stressful life event questionnaire domains (P < 0.001) (Isfahan Healthy Heart Program, Iran 2000-2007)

1 2 3 4 5 6 7 8 9 10 11 12
1. Home life 1
2. Financial problems  0.304* 1
3. Social relation 0.399*  0.337* 1
4. Personal conflict 0.456* 0.321* 0.517* 1
5. Job conflict 0.424*  0.444* 0.344%* 0.426* 1
6. Education concerns  0.447*%  0.313* 0.312* 0.389% 0.451* 1
7. Job security 0.397* 0.319* 0.283**  (0.283**  (0.537* 0.390* 1
8. Loss and separation — 0.425%  0.244%*  (.154**  (.248* 0.301*% 0.368* 0.245*%* 1
9. Sexual life 0.494* 0.203**  0.197** (0.305* 0.375*% 0.363* 0.351%* 0.359* 1
10. Daily life 0.437* 0.278** 0.336* 0.427%* 0.402*  0.420*% 0.416* 0.262*%*  0.369* 1
11. Health concerns 0.421*%  0.328* 0.185%*  (.332% 0.344* 0.393*  0.308%* 0.411* 0.339*% 0.393* 1]
12. All domain 0.595*%  0.632* 0.514%* 0.597* 0.635*  0.470*  0.506* 0.421%* 0.442*% 0.450% 0.442*% 1

* P <0.001, ** P <0.01

counted in the checklist. One of our study limitations was Although existing questionnaires tend to emphasize on
that we could not test current questionnaire for normali- stressors separately, the questionnaire which categorized
zation. The questionnaire should compare with other  stressors in domain framework could provide comprehen-
questionnaire and test in different community and racial  sive view from environmental stressors and such view
group. helps us in performing accurate stress management
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Table 4 Pearson’s correlation coefficients (r) between the stressful
life event questionnaire domain and general health questionnaire
score (Isfahan Healthy Heart Program, Iran 2000-2007)

Domain r¥
Home life 0.306
Financial problems 0.599
Social relation 0.381
Personal conflict 0.361
Job conflict 0.445
Education concerns 0.209
Job security 0.391
Loss and separation 0.417
Sexual life 0.381
Daily life 0.359
Health concerns 0.321
All domain 0.314
* P <0.001

Table 5 Internal consistency of the stressful life event questionnaire
(Isfahan Healthy Heart Program, Iran 2000-2007)

Domain o* 95% Confidence Cicchetti’s
interval classification
Home life 0.77 0.75-0.78 Excellent
Financial problems 0.83 0.83-0.84 Excellent
Social relation 0.82 0.81-0.83 Excellent
Personal conflict 0.81 0.80-0.83 Excellent
Job conflict 0.76 0.75-0.78 Excellent
Education concerns 0.71 0.69-0.73 Good
Job security 0.70 0.68-0.71 Good
Loss and separation 0.73 0.71-0.76 Good
Sexual life 0.74 0.71-0.76 Good
Daily life 0.65 0.61-0.69 Good
Health concerns 0.75 0.73-0.79 Excellent
All domain 0.92 0.91-0.93 Excellent
* P < 0.001

intervention. Similarly, the adolescent stress questionnaire
has been designed by Byrne et al. (2007) based on the
domain for better measurement of stressors. Notably,
however, given that the 11 emergent domains clearly
described recognized dimensions of stressor experience
both form a theoretical perspective and in relation to the
presented empirical literature on stress.

Some modest correlation emerged between domains. It
represented that some of the experienced stressor domains
were overlapped. This result is recognized in the previous
literature describing stressors (Swindle and Moos 1992). For
instance, experience of financial problem is positively cor-
related with the experience of job security. Weakly positive
correlations, however, suggest that stress experienced in

some domains is not completely consistent with the stresses
experienced in other domains. In addition, this is broadly in
line with notions of stressor domain interdependence.

In conclusion, the SLE questionnaire formed to have a
significant high reliability and validity. This instrument
possesses as good psychometric properties that allows it to
be useful as a research tool in community and primary care
setting. We can profess that have presented a new tool for
assessing life events in public health in new world.
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