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Abstract
Background: Nurses are put at high risk of work-related low back pain (LBP) due to the nature of their
work. There is wide scienti�c evidence that the incidence and prevalence of LBP in nurses is high.
Therefore, promoting behaviors for low back health in nurses is essential. The aim of this study was to
develop and evaluate a theory-based educational intervention on promoting behaviors of low back health
via in-person and social media education among nursing personnel with LBP.

Methods: The educational content was developed with six modules: knowledge, attitude, self-e�cacy,
reinforcing factors, enabling factors and behavior. Evaluation of the content was undertaken in nurses,
mean age 36.50 ± 5.79 years, with LBP recruited to a community randomized controlled trial with two
modes of delivery: in-person (n=60) and social media (n=60). Data were collected with a self-designed
questionnaire at baseline, 3 and 6 months. Baseline comparisons between groups were made with Mann-
Whitney U Test for non-normal data and T-Test for normal data. Comparison of change scores between
groups and two delivery types across the three time periods used the mixed between-within subject
analysis of variance.

Results: A total of 120 nurses received the allocated intervention and completed the baseline and follow-
up questionnaires. The results indicated there were no signi�cant statistical differences between two
delivery types in the variables at the baseline (p > .05). All educational component scores increased at 3-
months in both groups. At the 6-month follow-up scores increased for enabling factors and behavior in
the in-person group, while in the social media group all scores increased except for attitude. Based on
Bonferroni Post hoc analysis there was the difference between the delivery types; social media was more
effective in knowledge (p = .01), self-e�cacy (p = .03), reinforcing factor (p = .05) and behavior (p = .001)
than the in-person intervention.

Conclusion: An educational program for low back health was developed based on the PRECEDE-
PROCEED model and proved effective at improving knowledge, attitude, self-e�cacy, reinforcing factors,
enabling factors and behavior. However, delivery via social media was more successful than in-person in
the maintenance of behavior over the long-term.

Background
The nurse is one of the key members of the health care team who has the appropriate scienti�c and
practical capability for nursing care at different levels of prevention [1]. The American Nurses Association
considers nurses' roles are to maintain the health of different body systems, to collaborate and
coordinate with other therapeutic systems, and to carry out criteria and statutory activities, taking into
account the health of the community [2]. Nurses account for more than 70% of health workers [3] in
which various roles are played, such as caring, support, protection, coordination, and training roles [4].
Due to the nature of their work nurses routinely execute activities that require lifting heavy loads, lifting
patients, working in awkward postures, and transferring patients out of bed and from the �oor [5]. These
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work tasks put nurses at high risk of work-related musculoskeletal disorders (WMSDs) such as low back
pain (LBP) [6]. There is wide scienti�c evidence that incidence and prevalence of LBP are very high and it
is the leading cause of sickness absence in healthcare workers, especially nurses working in hospitals [7,
8], due to exposure to ergonomic and other risk factors [7, 9]. Therefore, promoting behaviors of low back
health in nurses is essential.

Health promoting behaviors is an international priority and a major challenge for health care providers in
recent decades [10]. Although studies have shown that ergonomic education to maintain an appropriate
body posture at the workplace can reduce the prevalence of low back pain among nurses [11], few
studies have focused on changing risk behaviors, such as not maintaining a correct posture. Further, few
have based their research on interventional models or theories, and few have focused on the course of
low back pain after an intervention [11–13].

The PRECEDE-PROCEED Model, which has been a cornerstone of health promotion practice for more than
three decades, can help to guide the process of designing, implementing, and evaluating health behavior
change programs [14]. Its use leads to planning interventions that are speci�cally targeted to these
desired outcomes. This model can determine the causes of performing or not performing health
behaviors. As well, the PRECEDE-PROCEED model determines the reinforcing and enabling factors in
performing and maintaining health behavior [15]. Indeed, according to the PRECEDE-PROCEED model,
three categories of factors change behavior: predisposing factors, reinforcing factors, and enabling
factors [14]. Each of these factors will have different effects on behavior, but a combination of these is
needed to change behavior [14]. In other words, factors that affect participation in health-promoting
behaviors include those that are internal or intrinsic to the individual and those that are environmental or
extrinsic [16, 17]. Intrinsic factors that in�uence whether one engages in health-promoting activities
include personal characteristics, knowledge, attitude, value, and self-e�cacy. Extrinsic factors include
situational and interpersonal in�uences, reinforcing factors such as social relationship, reward, and
satisfaction from adopting the behavior, enabling factors such as managers’ support, existence and
utilization of resources. [14].

Based on the existing literature [18–21] and interviews with nurses about LBP experience, factors
affecting LBP health behaviors in the workplace [22] and appropriate education methods in the work
place, an educational intervention was designed and developed. The aim of this study was to develop
and evaluate a theory-based educational intervention (PRECEDE-PROCEED Model) on promoting
behaviors of low back health via in-person and social media education among nursing personnel with
LBP.

Methods

Study design
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This was a community randomized-control trial. The Tarbiat Modares University of Medical Sciences
approved the study protocol. Written informed consent was obtained from all participants.

Participants
The study was conducted in two hospitals a�liated to Mazandaran University of Medical Sciences in
Sari, Iran with a similar level of healthcare complexity. The participants were female nurses. To recruit
participants, an information session was held at each hospital, informed consent obtained and each
participant nurse completed the baseline questionnaires. Follow-up questionnaires were administered
three and six months after the intervention. The questionnaires were anonymous.

Inclusion and exclusion criteria
Inclusion criteria for the study were: having self-reported work-related low back pain which was examined
by a specialist in occupational medicine, at least one year of nursing work experience, have access and
skill to use a mobile phone and internet. Exclusion criteria were: having an illness, being pregnant.

Intervention

Development of the educational program
The main aim of the program was promoting behavior related to low back health. So we found out what
factors promoted health behaviors and what factors prevented health behaviors in the workplace. Thus,
based on the educational/ecological diagnosis and administrative/policy diagnosis phases of the
PRECEDE model, we carried out interviews with nursing personnel. First, based on the
educational/ecological diagnosis phase, we identi�ed predisposing, enabling, and reinforcing factors [14]
via an interview with nurses (n = 18), educational supervisors (n = 3), hospital manager (n = 1), and head
nurse (n = 4). Indeed, they are factors that if modi�ed, will most likely result in behavior change, as well as
sustain it [14, 23). Predisposing factors are those characteristics that motivate any recommended
behavior before or during the happening that behavior [14]. Predisposing factors include an individual's
knowledge, beliefs, values, and attitudes. Enabling factors are those characteristics that facilitate action
and include programs, services, availability and accessibility of resources, or new skills required to enable
behavior change [14]. Reinforcing factors are rewards or punishments following a consequence of any
recommended behavior [14]. They could strengthen the motivation and some of the reinforcing factors
include social support, peer support, or similar.

Then in the administrative/policy diagnosis phase [24], we investigated appropriate strategies for
education implementation through interviews with the hospital managers, head nurses, nursing
managers, and educational supervisors about hospital policies. This phase focused on the administrative
and organizational concerns that must be addressed prior to program implementation. This included
assessment of resources, development and allocation of budgets, looking at organizational barriers, and
coordination of the program with other departments, including external organizations and the community
[24].
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Eventually, according to the results obtained from interviews and a literature review [18–21], the
educational intervention was designed and developed. The educational intervention included knowledge,
attitude, self-e�cacy, reinforcing and enabling factors for health-promoting behavior of the low back.

The educational content included: work-related low back pain, individual and occupational factors of low
back pain, ergonomic and correct position of the spine in daily work, the necessity to prevent back pain
and maintain lower back health, low back health promotion behaviors, principles of low back pain
prevention, and promoting self-e�cacy for adaptation with an ergonomic posture. In addition, the
importance of colleagues was explored for improving the health behaviors of low back pain, reinforcing
factors in health promotion behaviors, enabling factors which included programs, services, availability
and accessibility of resources, or new skills required to enable behavior change, and stress management.

Before the education implementation, the website and educational content were evaluated by an
educational technology expert, health education expert, educational management expert, and nurses.
Educational material was evidence-based and used comprehensible language and diversity of formats,
including PowerPoint, photos, educational videos, and 3D animation.

Validation of the educational program
The educational program was validated as part of a larger randomized controlled trial. The CONSORT
statement and the extension for randomized trials were used to describe the design of the study [25, 26].

Implementation of educational program
Participants in intervention hospital 1, received the educational content in two 60 minute sessions, and
through lectures, role-playing, questions and responses, and discussing nurse's comments and
experiences. Participants at intervention hospital 2, received the educational content by interactive social
media. For each participant in group 2, a proprietary username and password were created and
instructions for social media log on and use were given. The content of the education was uploaded to
the site on two days and at a speci�ed time. Nurses could download and save the educational content,
�lm, and animation. Since the website was interactive, nurses could write their questions and comments
on the website and receive feedback from the researcher. Also, participants were given a mobile number
to contact the researcher if they had any problems, such as logging into the website or installing the app.

Outcome
The study outcome was promoting behavior related to low back health.

Instrument
A self-designed questionnaire (Occupational Back Pain Prevention Behavior Questionnaire) was an
instrument for measuring the constructs of the PRECEDE-PROCEED Model such as
educational/ecological diagnosis (predisposing, reinforcing and enabling factors) and
administrative/policy diagnosis (educational strategies). This questionnaire consisted of 30 items and
six components of health status including knowledge (4-item), attitude (5-item), self-e�cacy (6-item),
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reinforcing factor (5-item), enabling factor (7-item), and behavior (3-item). To calculate each subscale or
total score for the Occupational Back Pain Prevention Behavior Questionnaire �rst we added raw scores
and linearly transferred it to a score from 0 to 100. Items were scored with the Likert spectrum. The Likert
scale is a �ve-point scale from 1 to 5. The greater the score the better condition in nurses. Validity and
reliability of this questionnaire were con�rmed by Cronbach's alpha of 0.92 [27]. The questionnaire was
completed at baseline, 3-month and 6-month follow-up. The questionnaire took 15 to 20 min to complete.

Sample size
The sample size was calculated at 95% con�dence level and 80% power and with a mean difference and
standard deviation of 5.44 (2.55) before and after the intervention, 55 were considered in each hospital
[28] and with 10% chance of dropout, 60 nurses were estimated to be required in each hospital.

Randomization
Hospitals were allocated to the intervention group 1 and the intervention group 2 by draw. Then nursing
staffs with low back pain at each hospital were selected by simple randomization. Each hospital sent a
list of nurses’ IDs to the study coordinator. The coordinator coded the IDs to number 1-300. A random
number table using these numbers was generated. The coordinator contacted the nurses in order of the
random table, and then assessed them for eligibility and consent. This process continued until the
sample size of 60 was reached.

This study was single blind trial and the participants did unaware of the intervention they receive. To
ensure allocation concealment, randomization to groups was undertaken by a blinded remote
investigator not involved in recruitment.

Statistical analysis
The Shapiro-Wilk test was used to determine the normality of the data. To compare baseline scores of
knowledge, attitude, self-e�cacy, reinforcing factors, enabling factors and behavior, Mann-Whitney U Test
was used for non-normal data and a T-Test for normal data. We planned to use a mixed-between-within
subject analysis for each factor, but as they were not all normally distributed, so change scores were
calculated. To compare change scores of the six components between groups over time and also to
compare the two types of delivery, a mixed between-within subject analysis of variance was conducted
with post-hoc Bonferroni analysis on signi�cant results. Additionally, Pearson-correlation was used to
determine the relationship between self-e�cacy and behavior. All analysis was with SPSS IBM Statistics
version 23.

Results
An educational intervention was developed based on six components: knowledge, attitude, self-e�cacy,
reinforcing factors, enabling factors and behavior.  It was modi�ed for an in-person and social media
delivery. Validation was undertaken with 120 female nurses (mean age 36.50 ± 5.79 years, mean height
161.93 ± 6.68 cm, mean weight 66.08 ± 11.65 kg and mean BMI 25.08 ± 3.21, Table 1). Figure 1 displays
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the �owchart and overview of the trial study. There were no signi�cant differences between the two
groups at baseline in any of the six components (Table 2).

Table 3 displays the six components of the educational intervention over the 3 and 6-month follow-up in
both of groups (Figure 2). Based on calculated change scores, all components increased over the 3-
months after intervention in both groups. But over the 6-month follow-up increased scores for enabling
factors and behavior occurred in the in-person group, while in the social media all components except for
attitude improved (Table 4).  Based on Bonferroni Post hoc analysis there was a difference between the
delivery types; social media was more effective and successful in knowledge (p = .01), self-e�cacy (p =
.03), reinforcing factor (p = .05) and behavior (p = .001) than the in-person delivery. There was a positive
moderate correlation between self-e�cacy and behavior, r = .540, p ≤ .0001.

Discussion
An educational program based on the PRECEDE-PROCEED model for promoting behavior related to low
back health was successfully developed and implemented via two methods, in-person and social media.
Evaluation of the program showed that all components improved over the 3-month follow-up for both
delivery types and over the 6-month follow-up for the social media intervention, while two components
improved over the 6-month follow-up for the in-person intervention (enabling factors and behavior).

Our educational program was in line with previous literature, which acknowledged that the use of
community-based participatory research models to guide intervention development can contribute to
more engaging and effective health behavior interventions [29–32]. A fundamental assumption of the
PRECEDE-PROCEED model is the active participation of its intended audience, that is that the participants
will take an active part in de�ning their own problems, establishing their goals and developing their
solutions [14]. This is supported by a systematic review which advocated for the use of social or
behavioral theories in the prevention of musculoskeletal injuries [33]. Steinmetz et al., showed
interventions based on the Theory of Planned Behavior on average, were successful in changing
variables such as attitude and behavior [34]. The results of Ebadifard' et al’s., study indicated the
effectiveness of an in-person educational intervention based on a PRECEDE-PROCEED model combined
with self-management theory improved self-care behaviors in patients [35].

In our study, nurses’ knowledge and attitude towards LBP increased over the 3-month period for both
interventions. Nurses are knowledgeable regarding health-promoting activities such as physical activity,
stress management, and maintaining healthy relationships. However, this knowledge may not translate
into nurses’ own self-care or health behavior [36]. Our result was supported by Janssens’ study which
showed an increase in knowledge and attitude of the care staff following a healthcare program [37]. As
well as, this �nding supported through other studies. In these studies, improved knowledge and attitude
(pain management, self-care, lifestyle, mental health, oral health) was achieved following educational
intervention delivered by in-person and web-based [37–43]. Similarly the result of McNamara’ study et al.,
showed the acute pain educational program intervention improved nurses' knowledge and attitudes
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towards pain assessment and management over the 6 weeks [44]. At the 6-month follow-up, nurses’
knowledge and attitude in the in-person and attitude in the social media group was reduced. Schaller et
al. compared two educational methods in physical activity (movement coaching; phone and web and low-
intensity control; using two oral presentations). They found that at 6-month follow-up there were no
statistically signi�cant between-group differences in physical activity [45]. It seems face-to-face
education or a booklet is not su�cient for enhancement of knowledge. There is a need to use an
educational method can be used at any time and place and a social media delivery can be more effective
in the long-term.

The educational program led to increasing self-e�cacy over 3-months. maintenance at 6 months was
more effective with the program being delivered via social media. In a study by George et al, the �ndings
suggested the use of two types of in-person education (Dedicated Education Unit and Traditional Clinical
Education) had a signi�cant increase in self-e�cacy scores post clinical education in both groups [46].
Also Thompson’ study support the effect of social media intervention to improve self-e�cacy. Thompson
showed that the online intervention in nursing students were associated with a statistically signi�cant
increase in self-e�cacy on bullying behavior [47]. At 6-months follow-up, self-e�cacy decreased among
the in-person group. It seems that using a program with easy access will help to maintain self-e�cacy.
However, in-person group did not have access to educational materials after the intervention ended.

In our study, there was a moderate positive correlation between self-e�cacy and behavior. Higher self-
e�cacy score indicated increased health behavior. These results were supported by Fida' study et al, who
found self-e�cacy was an important protective factor against negative behavior in the workplace [48].
Self-e�cacy can potentiate an effect on learning new behavior. Indeed, self-e�cacy is de�ned as one’s
perceived capability for learning or performing actions at designed levels [49]. Self-e�cacy is
hypothesized to in�uence behaviors and environments and in turn be affected by them [49, 50]. People
with higher levels of self-e�cacy tend to choose more challenging tasks, persist in personal behaviors
when encountering di�culties, confront adversities with courage, and have higher levels of con�dence
[51]. Self-e�cacy is extensively applied in health behavior-related �elds, on patients suffering from
chronic pain, and workplace incivility and burnout in nursing [48, 52]. A systematic review demonstrates
that interventions that modify attitudes, norms, and self-e�cacy are effective in promoting health
behavior change [53]. Likewise self-e�cacy can enhance self-care behavior in patients [54].

Irvine demonstrated that a theoretically based stand-alone mobile-web intervention that tailors content to
users’ preferences and interests can be an effective tool in self-management of low back pain and health
behavior [55]. Zachary' study discovered the effect of an E-learning module in addition to attitudes,
con�dence and knowledge, on clinical skills chronic low back pain in older adults [56].

Nursing leaders can be concerned with improving participation in health-promoting behaviors not only
because it is a workplace health issue, but because it is potentially a �nancial and patient safety issue.
Fortunately, we saw an increase in the enabling factors over the 3 and 6 months’ follow-up in both of
groups. This suggests that management factors and hospital policies can play a major role in the
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adoption and promotion of health behaviors. Leaders and managers can provide the environment for
exercise facilities and comfortable spaces for managing workplace stress. Ross’ study supports the
results of our study. The results provided strategies in the nursing workplace to improve the health of
staff nurses by increasing health-promoting behaviors [36]. The social relationship between colleagues,
reward, and satisfaction from the outcome of adopting the behavior, and the role of colleagues are
effective factors in improving health behaviors. The effect of these factors has observed over the 3-
months follow-up in both groups. But over the 6-months follow-up decreased in the in-person group. We
provided the certi�cation to participate in the intervention as a reward. After the intervention, we
encouraged participants to maintain the behavior through the website and recalled the role of colleagues
in promoting the behavior. Perhaps because of the lack of interaction at the end of in-person education,
the role of the reinforcing factors was diminished and individuals had not acted as incentives for one
another.

The result showed behavior score was improved over 3-month after the intervention. This is in line with
the �ndings of Maghbouli et al., from the effect of an educational intervention in healthy behaviors of the
nursing students to prevent LBP [57]. Even a qualitative study also noted interactive websites for people
with chronic pain lead to improved health literacy, self-e�cacy, empowerment, improvements in physical
exercise and overall quality of life [58]. However, in our study the social media intervention was more
successful in improving behavior than in-person intervention over the 6-month follow-up. Literature
showed the mobile-web program (FitBack) in adults performed better on behavior of self-management of
low back pain, and worksite outcomes at 4-month follow-up. Further, indicated greater improvement at 4-
month follow-up on patient activation, constructs of the theory of planned behavior, and attitudes toward
pain [46].

Limitations
In the in-person group, we were not sure that nurses performed health behaviors in the workplace. But in
the social media group, we were aware through nurses' feedback on the website. The study participants
were female nurses. Educational intervention for male nurses is also recommended in the next studies.

Conclusion
Nurses’ knowledge of the importance of health-behaviors regarding LBP does not mean they apply
healthy behaviors to themselves. The theory-based educational intervention for LBP proved effective at
improving knowledge, attitude, self-e�cacy, reinforcing factors, enabling factors and behavior
immediately and after 3 months. However, social media was more successful than the in-person in the
maintenance of behavior over the long-time (6-months). Changing health-behaviors need suitable context
and access to education through the best and easiest channels, which appears interactive social media
to be appropriate.
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  In-person group Social media group  

  Median IQ range Median IQ range p*

Knowledge* 50 50-75 50 50-75 .98

Attitude* 55 50-63.75 55 50-60 .54

Self-efficacy* 50 41.67-62.50 52.08 45.83-62.50 .98

Reinforcing factor 55 40-65 50 40-65 .90

Enabling factor 42.86 32.14-57.14 44.64 32.14-57.14 .89

Behaviour* 50 33.33-58.33 50 33.33-58.33 .92

Tables
Table 1: The demographic description of the participants in groups separately

  In-person (n = 60) Social media (n = 60)

Age, years (Mean ± SD) 36 ± 5.84 37 ± 5.74

Height, cm(Mean ± SD) 161.77 ± 6.64 162.10 ± 6.77

Weight, kg (Mean ± SD) 65.92 ± 11.70 66.25 ± 11.70

BMI (Mean ± SD) 25.09 ± 3.36 25.07 ± 3.09

Work Experience, years (Mean ± SD) 12.08 ± 5.91 12.23 ± 5.00

Work Hours (Mean ± SD) 48.45 ± 8.14 49.90 ± 19.38

Education Level (%)
 
Associate
 
Bachelor
 
Master

 
 
2 (3.3)
 
51 (85)
 
7 (11.7)

 
 
1 (1.7)
 
53 (88.3)
 
6 (10)

     

 

 

Table 2: Median scores of in-person and social media intervention groups at baseline

* Mann-Whitney U Test. All others by T-Test
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Table 3: Mean scores of in-person and social media intervention groups across the three time periods (mean ± standard deviation)

In-person group Social media group

Baseline 3-month 6-month Baseline 3-month 6-month

ledge 56.25±22.37 90±13.96 80.83±15.51 56.67±23.85 93.33±12.06 93.75±1091

de 54.75±8.1 84.92±11.4 84.50±11.33 55.08±7.45 86.50±10.3 86.33±9.64

fficacy 52.71±13.65 60.56±13.23 59.86±12.92 52.22±13.56 65.90±13.32 67.36±15.85

orcing factor 53.67±16.46 60.67±14.30 60.25±15.33 53.33±15.34 62.25±16.96 66±16.84

ing factor 45.24±17.44 47.20±15.33 50±11.65 44.82±16.51 51.85±14.18 53.45±9.64

viour 49.58±19.31 57.78±14.38 59.31±8.55 49.31±19.12 62.92±12.69 71.53±6.38

 

 

Table 4: The variables statistics test change scores for the in-person and social media intervention across the three time periods (mean ± standard

deviation)

(Baseline and 3-month follow-up) (3-month and 6-month follow-up) P* Eta

In-person Social media In-person Social media

owledge 33.75  ± 24.27 36.66 ± 25.40 -9.17 ± 19.51 .42 ± 16.90 .01 .050

itude 30.16  ± 14.02 31.41 ± 12.38 -.41 ± 15.19 -.16 ± 16.07 .52 .003

f-efficacy 7.84  ± 20.96 13.68 ± 20.61 -.69 ± 18.12 1.46 ± 21.57 .03 .039

inforcing factor 7.00  ± 21.43 8.91 ± 21.59 -.41 ± 21.84 6.33 ± 21.64 .05 .032

abling factor 1.96  ± 25.91 7.02 ± 23.32 2.79 ± 17.84 1.61 ± 16.78 .30 .009

haviour 8.20  ± 25.04 13.61 ± 23.26 1.53 ± 14.59 8.61 ± 13.37 .001 .095

* Based on mixed between-within subject analysis of variance

Figures
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Figure 1

Flowchart and overview of the trial
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Figure 2

In-person and social media intervention across three time periods IP: In-person group SM: Social Media
group
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