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Study Design: Development and psychometric evaluation.
Purpose: Design and psychometric assessment of the Nursing Low Back Pain Predictor Questionnaire addressing nurses suffering 
from chronic low back pain in Iran. 
Overview of Literature: Low back pain is the most prevalent behavior-related health problem among nurses, and it needs to be 
assessed through a validated multi-factorial questionnaire, using the premises of the social cognitive theory. 
Methods: This was a cross-sectional study carried out in Tehran, Iran from April 17, 2014 to July 16, 2014. A 50-item questionnaire 
based on the social cognitive theory was generated. The questionnaire was distributed among 500 nurses working in hospitals located 
in different geographically areas in Tehran. Exploratory factor analysis was used to determine the factors and their related items. 
Cronbach’s alpha was calculated to assess reliability. 
Results: The exploratory factor analysis loaded six factors, named observational learning, outcome expectations, self-efficacy, 
self-regulation, and self-efficacy in overcoming impediments in the working environment and emotional coping. All factors were 
jointly accounted for 67.12% of behavior change variance. The Cronbach’s alpha coefficient showed excellent internal consistency 
(alpha=0.91). Test and retest analysis with 2-week intervals indicated an appropriate stability for the questionnaire (intraclass  
correlation coefficient=0.94).
Conclusions: According the results, the developed questionnaire is a reliable and validated theory-based instrument, which can be 
used to predict the work, related factors for low back pain among nurses. 
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Introduction

Musculoskeletal disorders among healthcare providers 

are being studied in many countries. In Italy, numerous 
complaints about these disorders have been reported by 
workers in various healthcare professions. These disorders 
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are also considered serious health problems among phys-
iotherapists and radiologists [1]. Among the healthcare 
professionals, nurses are the largest group with musculo-
skeletal disorders.

A study in England showed that the frequency of low 
back pain among nurses was equal to that of industrial 
workers. Accordingly, 85.7% of the subjects in the study 
suffered from low back pain one year after entering the 
nursing profession [2]. Overall, 90.3% of nurses working 
in South Korean hospitals had back pain at least once a 
month [3]. Furthermore, the prevalence of low back pain 
is about 62% among Italian nurses [4], and 80.9% among 
nurses in Hong Kong [5]. Among Iranian nurses, more 
than half suffer from low back pain [4-6]. 

Previous studies have shown that the risk of low back 
pain increases rapidly with greater amount of physical 
work and psychological stress [3,7,8]. The pain frequently 
experienced by nurses undermines psychological health 
and reduces professional performance. Evidence has 
shown that low back pain is the most important reason 
for the nurses to change jobs [9]. 

Nurses, because of the nature of their profession, face 
adverse job related factors such as worksite stress and un-
healthy physical and social behaviors leading to musculo-
skeletal disorders. Therefore, enhancing healthy behaviors 
among nurses based on a biopsychological social factors 
is essential [10]. Improvement in personnel skills, creation 
of a supportive environment and more effective macro 
policy-making could lead to many positive changes that 
might enhance the well-being and quality of the work-
place for many health professionals worldwide [10,11]. 

Social cognition is one of the important cognitive con-
cepts studied in recent decades, and is closely related to 
the subject of human issues, understanding people and 
their behavior. This kind of cognition is reflexive and 
participatory and involves conciliatory actions [12,13]. 
Social cognition emphasizes that behavior is affected by 
learning, which is in turn influenced by societal models. 
Consequently, modifying environmental conditions with 
ensuring efficient self-care and improving inter-personnel 
relationships are among the most important methods to 
enhance health [10].

The social cognitive theory (SCT) of Bandura, for-
merly known as the social learning theory, has attracted 
the attention of health educators because it deals with 
the explanation and prediction of behaviors through the 
interactions between the individual, the behavior and 

the environment. Therefore, because of the nature of 
the nursing profession and behavior related to low back 
pain, the work environmental factors and individual psy-
chological determinants are the obvious influences. The 
researchers are unaware of any measuring instruments 
based on SCT  that are available for Iranian nurses. The 
aim of this study was to develop a theory-based instru-
ment for measuring the relevant factors associated with 
low back pain; as such, the application of this instrument 
may help in addressing the prevalence of low back pain 
for the nurses. 

Materials and Methods

This was a cross sectional study that employed mixed 
methodology. Interviews with key experts were conducted 
to review the existing measurement instruments, to con-
sider factors thought to be important in reducing pain, 
to gauge the ability of nurses, and to address factors lead-
ing to risky behaviors which may contribute to low back 
pain. These components were compared with concepts of 
SCT to design the questionnaire items. The research team  
experts also guided further refinement of the question-
naire. Similar statements were either removed from the 
questionnaire or merged; the questionnaire items were 
made simple and clear so that each one measured only 
one variable. 

In order to determine the formal validity, this instru-
ment was distributed among 10 nurses and the impact 
score was calculated at 3.3. To determine the content va-
lidity, we used both qualitative and quantitative methods. 
An expert panel consisting of 15 specialists composed of 
neurosurgeons, rheumatologists, epidemiologists, nurs-
ing instructors, health educators and experts in qualita-
tive methods evaluated the questionnaire for ‘grammar’, 
‘wording’, ‘item allocation’, and ‘scaling’ indices [14,15]. 
The expert panel checked all items and provided their 
modifications for the questionnaire. 

The content validity ratio (CVR) and the content valid-
ity index (CVI) were used to calculate quantitative content 
validity. Items were assessed using a 3-point rating scale: 
(1) essential, (2) useful, but not essential, and (3) unes-
sential [16,17]. Based on Lawshe’s table, items with CVR 
value of 0.4 or above were considered acceptable [18]. For 
CVI, according to Waltz & Bausell’s recommendation, the 
same experts were asked to evaluate the items based on a 
4-point Likert scale on (1) simplicity, (2) relevancy, and (3) 
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clarity [19,20]. The CVI value of 0.79 or above was con-
sidered satisfactory for each statement [21].

The construct validity of the instrument concepts was 
determined by a sampling of 500 nurses. This sample con-
sisted of nurses who had the entry and exit characteristics 
of the study. Ten nurses were selected from a different 
ward for individual questionnaire items. The two-section 
questionnaire, consisting of 17 demographic questions 
and 50 questions based on SCT was completed by the 
nurses. The demographic questions dealt with socio-
economic characteristics, employment/working status, 
low back pain characteristics, and healthy preventive be-
haviors due to back pain.

1. Statistical analysis 

Several statistical analyses were performed to assess the 
psychometric properties of the questionnaire. The con-
struct validity of the questionnaire was examined using 
exploratory factor analysis (EFA) [18,19]. The Kaiser-
Meyer-Olkin and Bartlett’s Test of Sphericity were used 
to assess the appropriateness of the sample for the factor 
analysis [22,23]. A principal component analysis with 
varimax rotation was performed to extract the underly-
ing factors. Factor loadings equal or greater than 0.3 were 
considered appropriate and eigenvalues above 1 and scree 
plots were used for determining the number of statements 
[23,24]. 

Internal consistency of the instrument was evaluated by 
the Cronbach’s alpha coefficient, once for the entire ques-
tionnaire, once for each construct, and once for each fac-
tor. The Cronbach’s alpha coefficient of 0.7 or above was 
thought satisfactory [17,18]. In addition, we examined the 
instrument’s stability by calculating intraclass correlation 
coefficient (ICC) with a sub-sample of nurses (n=20) who 
completed the questionnaire twice with a 2-week interval 
between the test and the retest [24]. The acceptable value 
for ICC was considered 0.4 or above. All the statistical 
analyses were performed using the SPSS ver. 16.0 (SPSS 
Inc., Chicago, IL, USA).

2. Ethics 

The Ethics Committee of Tarbiat Modares University 
approved the study. All participants signed a written in-
formed consent for the study.

Results 

A total of 500 nursing staff including 332 females (66.4%) 
participated in the study. The mean age of participants 
was 37.71 (standard deviation [SD]=6.75) years, and the 
mean work experience was 10.77 years (SD=9.45). A total 
of 20 nurses including 14 females (70%) with mean age of 
36.75 (SD=7.96) years took part in the test-retest sample. 
The mean work experience of this sample was 9.45 years 
(SD=5.82). The demographic characteristics of the partici-
pants are shown in the Table 1.

1. Exploratory factor analysis

The Kaisar-Meyer-Olkin was 0.87, and falls in the “very 
good” category. The Bartlett’s test of Sphericity was signifi-
cant (chi-square=4.098, p<0.001 indicating the adequacy 
of samples for explorative factor analysis. The initial anal-
ysis indicated a 6-factor structure for the questionnaire. 
However, 4 items did not load on any factors and thus 
they were excluded. A final 46-item questionnaire loaded 
in six distinct factors. Table 2 shows the six factors derived 
from principal factor analysis with varimax rotation for 
the questionnaire. All factors jointly accounted for 67.12% 
of variance (Table 2). 

2. Reliability

The internal consistency of the questionnaire, as assessed 
by the Cronbach’s α coefficient, showed satisfactory re-
sults with alpha ranging from 0.86 to 0.99. The ICC of the 
questionnaire also was found satisfactory, indicating that 
the questionnaire had a good stability. The five-part Likert 
scale (from score of 1 meaning “totally agree to,” and score 
of 5 meaning “totally disagree”) was used for all items. In 
total, 4 items were omitted. The 46-item questionnaire 
was approved by the study panel. The results of reliability 
as well as each concept score range follow.

Discussion 

This study reports the development and psychometric 
evaluation of nursing low back pain predictor question-
naire for Iranian nurses. The findings revealed satisfactory 
psychometric properties for the instrument with 6 fac-
tors and 46 items. Since chronic low back pain in Iran is a 
prevalent health problem among nurses, the development 
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of a multi-dimensional questionnaire, which deals with 
low back pain from sociological, physical and psychologi-
cal aspects has been given special attention.

The statements for this instrument were prepared 
through literature review based on SCT and biopsychoso-
cial characteristics for low back pain among the nursing 
professionals. It has been revealed that individuals, who 
experienced a problem, are the best ones to provide input 
on factors, which might be effective [14]. In our study, we 
asked the nurses about the related factors, which might 
influence their low back pain in the framework of SCT. 

In the present study, explanatory factor analysis showed 
that the factor of observational learning had satisfactory 
loading. This result indicated that Iranian nurses believed 
that they could learn healthy behaviors related to back 
pain through observation. Previous study indicated that 
observational learning may contribute to development 
and maintenance of pain-related beliefs that consequently 
resulted in healthy behaviors [25]. 

The other factor that was verified in this study was out-
come expectation. This factor refers to anticipation of the 
probable outcomes that ensue as a result of engaging in a 
specific behavior [26]. Previous evidence identified three 

types of outcomes including physical outcomes, which in-
clude positive and negative consequences of the behavior, 
the outcome of social approval or disapproval of engaging 
or disengaging in a given behavior, and positive and nega-
tive self-evaluation that encourages individuals to partici-
pate in a specific behavior [26]. In the present study, we 
discussed these outcomes with the participants and asked 
if they would engage in preventive low back pain behav-
iors at the working site. 

In SCT, there were two separate concepts of outcome 
expectation and outcome expectancies that refer to beliefs 
regarding the likelihood of various outcomes resulting 
from the behaviors, and the value of the outcomes, re-
spectively [26,27]. In present study, both concepts were 
grouped into one category and named “outcome expecta-
tion.” McAlister et al. [27] believed that an individual’s 
value and an individual’s expectation are subjective items 
and can be categorized into the same category as a key 
concept named psychological determinants of behavior. 
In the present study, EFA grouped the questions regard-
ing self-efficacy, referring to beliefs about nurses’ ability to 
perform a desired behavior in their working environment 
[27] and the questions regarding situational perception, 

Table 1. The characteristics of the sample

Demographic variable EFA sample (n=500) Test-retest sample (n=20)

Work experience (yr), mean±SD 10.77 (6.05) 9.45 (5.82)

Employment status

   Official     263 (52.6)   6 (30)

   Official demo    48 (9.6)   3 (15)

   Contractual      189 (37.80) 11 (55)

Marital status

   Single      96 (19.2)   4 (20)

   Married    404 (80.8) 16 (80)

Divorced/widow   - -

Degree in nursing

   Master’ degree   - -

   Bachelor’ degree    274 (54.8)   8 (40)

   Associate’s degree      97 (19.4)   4 (20)

Diploma degree    129 (25.8)   8 (40)

Time of low back pain

   5–10 yr 370 (74) 14 (70)

   10–15 yr    107 (21.4)   6 (30)

   15–20 yr    23 (4.6) -

EFA, exploratory factor analyses; SD, standard deviation .
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Table 2. Six concepts derived from principle factor analysis with varimax rotation

1. Observational learning (score range: 5–25)        Loadings

     ●  If I learn from my colleagues to transfer a patient correctly, I will do it. 0.785

     ●    If I learn from my colleagues to keep a correct lower back posture (while sitting, standing and lifting heavy weights), 
I will do it.

0.953

     ●    If I learn from my colleagues to do useful lower back exercises, I will do them. 0.773

     ●    If I learn from my colleagues to control behaviors which are harmful to lower back, I will do them. 0.944

     ●    If I learn from my colleagues to do healthy back behaviors while doing my work, I will do them. 0.934

     Cronbach’s alpha 
     Intra class correlation coefficient 

0.99
0.842  

2. Outcome expectations (score range 8–40)

     ●    If I do exercises useful for my lower back, my lower back pain will decrease. 0.739

     ●    If I do exercises useful for my lower back, my physical ability will improve 0.717

     ●    If I keep a correct backbone posture while working in the working environment, my lower back pain will decrease. 0.774

     ●    Controlling behaviors harmful to lower back in the working environment reduces lower back pain. 0.740

     ●    Controlling behaviors harmful to lower back in the working environment improves physical ability 0.682

     ●    Reduction in lower back pain after carrying out correct behaviors helps reduce my medical expenses. 0.611

     ●    Reduction in lower back pain after carrying out correct behaviors helps reduce absence from the working 
environment.

0.649

     ●    Increase in physical ability as a result of correct behaviors increases my efficiency in the working environment.  0.652

     Cronbach’s alpha  
     Intra class correlation coefficient 

0.87
0.99

3. Self-efficacy (score range: 12–60)

     ●    I try to understand the ways of preventing lower back pain. 0.554

     ●    I try to attract the attention of authorities to the ways of preventing lower back pain in the working environment. 0.545

     ●    Before fulfilling any duty in the working environment, I pay attention to my lower back posture. 0.486

     ●    To improve my physical ability in the working environment, I think about all important behaviors for the prevention 
of lower back pain.

0.619

     ●    I have enough self-confidence in dealing with problem in my working environment. 0.533

     ●    Since I know I can change my working environment, I emphasize the need for preventive individual behaviors. 0.527

     ●    I will do my best to control behaviors which are harmful to my lower back. 0.662

     ●    When I decide to carry out behaviors which prevent lower back pain in my working environment, I seriously concen-When I decide to carry out behaviors which prevent lower back pain in my working environment, I seriously concen-
trate on carrying out that behavior.

0.619

     ●    Even if the behaviors preventing lower back pain are time-consuming, I will carry them out. 0.589

     ●    Even if some unexpected problems arise in the working environment, I will carry out the behaviors which prevent 
lower back pain.

0.757

     ●    If I do not have the skills necessary for carrying out the behaviors preventing lower back pain, I will try to gain the 
skills.

0.750

     ●    I have confidence in my ability to avoid behaviors which are harmful to lower back in the working environment. 0.612

     Cronbach’s alpha  
     Intra class correlation coefficient 

0.88
0.98

4. Self regulation (score range: 7–35)

     ●    In my working environment, I carry out behaviors which prevent lower back pain. 0.904

     ●    If a delay in the fulfi llment of my duties occurs as a result of doing preventive behaviors, the head nurse will repri-If a delay in the fulfillment of my duties occurs as a result of doing preventive behaviors, the head nurse will repri-
mand me.

0.899

     ●    Heavy physical activities in the working environment have been the cause of my lower back pain. 0.893

(Continued to the next page)
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referring to how nurses perceive and interpret the envi-
ronment around them [26], into the same category named 
“self efficacy.” The relationship between social environ-
mental factors such as social support and self-efficacy has 
been confirmed [28]. 

A factor that gained satisfactory loading was self-
efficacy in overcoming impediments. This factor describes 
the confidences that a person has in overcoming barri-
ers while performing a given behavior. Sharma believed 
that using persuasion and reinforcement in overcoming 
work barriers in work centers promotes self-efficacy [27]. 
Another factor derived from explanatory factor analysis 
is self-regulation or goal setting and developing plans to 
accomplish a chosen behavior. This study grouped the 
questions related to two concepts of self-regulation and 

environment grouped into one category named “self-reg-
ulation.” Self-regulation is a key concept of SCT that refers 
to skills individuals use to manage their behaviors. This 
finding is similar to that of McAlister et al., who stated 
that individuals control their behaviors through rewards 
and planning and organization of environmental changes. 
Self-regulation is one of the key constructs of SCT [28] 
and it was explored in the present study. Emotional coping 
concept, which is a group of techniques employed by the 
person to control the emotional and physiological states 
associated with acquisition of a new behavior, is another 
factor that obtained satisfactory loading in this study. 

In this study the nine concepts of SCT were grouped 
to six factors. McAlister and co-workers verified that the 
nine concepts of SCT could also be grouped into the five 

     ●    I use the special exercise time for doing lower back exercise in my working environment. 0.903

     ●    I often have plans for behaviors which prevent lower back pain in the working environment. 0.810

     ●    Before doing any activity in the working environment, I think about doing it with the correct posture. 0.814

     ●    While carrying out my duties in the working environment, I control the behaviors harmful to lower back. 0.808

    ●    In the working environment I try to pay attention to programs which prevent lower back pain. 0.812

     ●    I think there are many limitations on doing lower back exercises. 0.459

     Cronbach’s alpha
     Intra class correlation coefficient 

0.93
0.99

5. Self-efficacy in overcoming impediments in the working environment . Score range (9-45)

     ●    I have enough courage to carry out the behaviors which prevent lower back pain in the working environment. 0.981

     ●    While transferring patients, I try not to cause any injuries to the patient even if I cause an injury to myself. 0.974

     ●    When the head nurse asks me to do something, I will do it instantly without caring about a proper lower back 
posture.

0.990

     ●    The fear of being reproached by colleagues or head nurse makes me carry out my duties without caring about the 
proper behaviors which prevent lower back pain.

0.982

     ●    I can do all my work in the due time, while I carry out behaviors which prevent lower back pain. 0.981

     ●    When I am required to carry out tasks above expectations even if I hurt my lower back. I feel pleased. 0.976

     ●    I have the power to challenge colleagues and head nurses to remove the obstacles in the path of carrying out 
behaviors which prevent lower back pain.

0.983

     Cronbach’s alpha  
     Intra class correlation coefficient 

0.96
0.97

6. Emotional coping (score range: 5–25)

     ●    I think the authorities pay a lot of attention to carrying out behaviors which prevent lower back pain. 0.972

     ●    I feel pleased after doing special lower back exercises. 0.964

     ●    I feel satisfied that I control behaviors which are harmful to the lower back in the working environment. 0.974

     ●    It is easy for me to ask others for help with carrying out behaviors which prevent lower back pain. 0.969

     ●    Carrying out special lower back exercises makes me feel refreshed. 0.961

     Cronbach’s alpha   
     Intra class correlation coefficient 

0.99
0.84

Table 2. Continued
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categories of psychological determinants, observational 
learning, environmental factors, self-regulation, and mor-
al disengagement [28].

Although this study had several strengths, there were 
some limitations. The most important limitation was that 
the nurses answered the questions while they were at their 
worksite, so their stress and anxiety at their working set-
ting could have affected their answers. The other limita-
tion might be that only 20 individuals undertook the test-
retest analysis, which is quite small. Although this number 
was selected based on existing evidence [24], a larger 
sample could have had more reliability. Despite these 
limitations, this instrument had the optimal statistical 
properties regarding predictors for low back pain among 
the Iranian nursing staff. 

Conclusions

The developed Questionnaire is a reliable and validated 
theory-based instrument, which can be used to predict 
the factors of work related to low back pain among nurses. 
However, with the existing tools, more research should be 
done to demonstrate the eligibility and consistency of this 
instrument within the different target groups. 
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