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Abstract

Background Nurses are put at high risk of work-related low back pain due to the nature of their work. The aim of this
study was to develop and evaluate intervention based on the PRECEDE-PROCEED Model on promoting behaviors of
low back health via two educational approaches.

Methods This study was a community randomized-controlled clinical trial. The educational content was developed
with six modules: knowledge, attitude, self-efficacy, reinforcing factors, enabling factors, and behavior. Intervention
was delivered by two modes: (1) in-person (n=60) and (2) social media (n=60). Data were evaluated by a self-
designed questionnaire at baseline, 3, and 6 months. Baseline comparisons between groups were made with Mann-
Whitney U Test and T-Test. 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. 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
intervention group, while in the control group all scores increased except for attitude. Based on Bonferroni Post
hoc analysis social media was more effective in knowledge, self-efficacy, reinforcing factors, and behavior than the
in-person intervention.

Conclusion An educational program for low back health based on the PRECEDE-PROCEED model proved effective
atimproving all components. However, social media was more successful than in-person in the maintenance of
behavior over the long term.

Trial registration: IRCT20170313033054N2: 25-02-2018.https://www.irct.ir/trial/25598
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Background

The nurse is one of the key members of the health care
team who has the appropriate scientific and practical
capability for nursing care at different levels of preven-
tion [1]. Due to the nature of their work nurses routinely
execute activities that require lifting heavy loads, lifting
patients, working in awkward postures, and transfer-
ring patients out of bed and from the floor [2, 3]. These
work tasks put nurses at high risk of work-related mus-
culoskeletal disorders (WMSDs) such as low back pain
(LBP) with a lifetime prevalence ranging from 35 to 80%
and associated with enormous socioeconomic and health
costs to society [4—6]. There is wide scientific evidence
that the prevalence of LBP is very high and it is the lead-
ing cause of sickness absence in healthcare workers,
especially nurses working in hospitals [7], due to expo-
sure to ergonomic and behavioral risk factors [7]. There-
fore, promoting behaviors of low back health in nurses is
essential.

Health-promoting behaviors are an international pri-
ority and a major challenge for healthcare providers in
recent decades [8]. Although studies have shown ergo-
nomic education to maintain an appropriate body pos-
ture at the workplace can reduce the prevalence of low
back pain among nurses [9], but few studies have focused
on changing risk behaviors such as not maintaining a
correct posture, lack of predisposing, reinforcing and
enabling factors to perform the behavior. Further, few
have based their research on interventional models or
theories, and few have focused on the course of low back
pain after intervention or in other words, behavior main-
tenance for a long time [9-11].

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 [12]. This model can determine the causes of
performing or not performing healthy behaviors and as
well, determines the reinforcing and enabling factors
in performing and maintaining healthy behavior [13].
Indeed, according to the PRECEDE-PROCEED model,
three categories of factors change behavior: predisposing,
reinforcing, and enabling factors [12]. Based on the exist-
ing literature [5, 14—16] and based on a qualitative study
conducted by the researcher about the nurse’ experience
of low back pain, factors affecting LBP health behaviors in
the workplace [17] and also using appropriate education
methods in the workplace, the educational intervention
based on the model 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 among nurs-
ing personnel with LBP. As well, we have compared two
education approaches in-person and social media.
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Method

Study design

As part of a trial [18], a community randomized-control
trial study was conducted to develop and evaluate inter-
vention based on the PRECEDE-PROCEED Model on
promoting behaviors of low back health via two educa-
tional approaches including social media and in-person
education approaches. The study was adopted from the
declaration of Helsinki and received ethical approval
from the Human Ethics Committee at the Univer-
sity of Tarbiat Modares, Tehran, Iran (IR. TUM. REC.
2017/545). Written informed consent was obtained from
all participants.

Setting
Hospitals affiliated to Mazandaran University of Medical
Sciences in Sari, Iran.

Participants

The study was conducted in two hospitals with a simi-
lar level of healthcare complexity. The participants were
Iranian female nurses. Study design data were collected
through interviews with participants. To recruit partici-
pants, an information session was held at each hospital,
then participants were notified of the education time by
posting announcements on the board and text messages.
After obtaining informed consent, each participants
completed the baseline questionnaires. Follow-up ques-
tionnaires were administered three and six months after
the intervention. The questionnaires were anonymous.
Participants were coded by the coordinator and they
were identifiable by code of 1-300.

Inclusion and exclusion criteria

Inclusion criteria for the study were: having work-related
low back pain which was examined by a specialist in
occupational medicine, having pain between 4 weeks to
3 months, having at least one year of nursing work expe-
rience, having access and skill to use a mobile phone,
internet, and services online. Exclusion criteria were:
pathological low back pain, having an illness (such as
cancer, fractures, diabetes, cirrhosis, bipolar disorder,
depression, schizophrenia etc.), and being pregnant.

Intervention

Development of the educational program

The main aim of the program was to promote behav-
ior related to low back health in nurses who suffered
from low back pain (Fig. 1). So, to found out what fac-
tors help to promote healthy behaviors and what factors
prevented healthy behaviors in the workplace we carried
out interviews with nursing personnel based on the edu-
cational/ecological diagnosis and administrative/policy
diagnosis phases of the PRECEDE model [17]. Based on
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Educational program based on

PRECEDE model

Educational/ecological diagnosis phase
(predisposing, enabling and reinforcing
factors)

A 4

A

Administrative/policy diagnosis phase

-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,
-Promoting self-efficacy for adaptation with an
ergonomic posture

-the importance of colleagues for improving the
health behaviors of low back pain,

-reinforcing factors in health promotion
behaviors,

-enabling factors that included programs,
-services,

-availability and accessibility of resources,
-new skills required to enable behavior change,
-stress management

Implementation

v

Via In-person approach

l

Intervention group

Fig. 1 Flowchart of the development of the educational program

the educational/ecological diagnosis phase, we identi-
fied predisposing, enabling, and reinforcing factors [12]
via an interview with nurses (n=18), educational super-
visors (n=3), hospital manager (n=1), and head nurse
(n=4). Indeed, they are factors that if modified, will most
likely result in behavior change, as well as sustain it [12,
19]. Predisposing factors are those characteristics that

v

Via Social media

Control group

motivate any recommended behavior before or during
the happening of that behavior [12]. Predisposing factors
include an individual’s knowledge, beliefs, values, atti-
tudes, and self-efficacy. Enabling factors are those char-
acteristics that facilitate action and include programs,
services, availability and accessibility of resources, or new
skills required to enable behavior change. Reinforcing
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factors are rewards or punishments following a conse-
quence of any recommended behavior [12]. They could
strengthen the motivation and some of the reinforcing
factors include social support, peer support, or similar.

In the administrative/policy diagnosis phase [20], we
investigated appropriate strategies for education imple-
mentation through interviews with the hospital man-
agers, 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
such as assessment of available resources for nurses,
development, and allocation of budgets to provide educa-
tion, looking at organizational barriers, and coordination
of the program with other departments [20].

Eventually, according to the results obtained from
interviews and literature review [5, 14-16], the edu-
cational intervention was designed and developed.
The educational content was developed with six mod-
ules: knowledge, attitude, self-efficacy, reinforcing, and
enabling factors for promoting behavior of low back
health.

The educational content included: definition of work-
related low back pain, individual and occupational factors
of low back pain, the ergonomic and correct position of
the spine in daily work, the principles and necessity to
prevent back pain and maintain lower back health, the
procedures for improving low back pain, promoting self-
efficacy for adaptation with an ergonomic posture. In
addition, presentation of information about the impor-
tance of the role of colleagues as motivation, reinforcing
factor in promoting healthy behaviors, enabling factors
such as programs, services, availability and accessibility
of resources, or new skills required to enable behavior
change, and stress management. The details of the inter-
vention are available in the implementation of the educa-
tional program section.

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 authoritative scientific sources and used comprehen-
sible language and a diversity of formats, including Pow-
erPoint, photos, educational videos, and 3D animation.

Validation of the educational program

The educational program was validated as part of a larger
randomized controlled trial [18]. The educational pro-
gram was provided to ten out-of-study nurses. They were
asked to evaluate the program in terms of its comprehen-
sibility, usability, and general features of the website and
content. The CONSORT statement and the extension for
randomized trials were used to describe the design of the
study [21, 22].
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Implementation of educational program

The educational content was the same in both groups and
just the delivery model was different. Participants in the
intervention group (in-person) received the educational
content in two 60 min sessions, and through lectures,
role-playing, film, animation, questions and responses,
and discussing nurse’s comments and experiences. Par-
ticipants in the control group (social media) received
educational content through interactive social media.
For each participant in the control group, a proprietary
username and password were created and instructions
for social media log on and use were given and all logged
on. The content of the education was uploaded to the site
in two 60 min sessions and on 6-month duration. Nurses
could download and save the educational content, film,
and animation. Since the website was interactive, during
this time, participants were able to share their comments,
questions, and suggestions and receive feedback from the
researcher. Also, participants were given a mobile num-
ber to contact the researcher if they had any problems,
such as logging into the website or installing the app.

Outcome

Primary outcome

The study’s main and primary outcome was promoting
behavior related to low back health.

Secondary outcome
The secondary outcome was promoting knowledge, atti-
tude, self-efficacy, reinforcing factors, enabling factors
related to behavior.

Instrument

A self-design questionnaire (Occupational Back Pain Pre-
vention Behavior Questionnaire) was an instrument for
measuring the constructs of the PRECEDE-PROCEED
Model such as educational/ecological diagnosis (predis-
posing, reinforcing, and enabling factors) and admin-
istrative/policy diagnosis (educational strategies). The
instrument questions were designed based on a semi-
structured interview of nurses. This questionnaire con-
sisted of 30 items and six components of health status
including knowledge (4-item), attitude (5-item), self-effi-
cacy (6-item), reinforcing factor (5-item), enabling factor
(7-item), and behavior (3-item). To calculate each sub-
scale or total score for the Occupational Back Pain Pre-
vention Behavior Questionnaire first we added raw scores
and linearly transferred them to a score from 0 to 100.
Items were scored with the Likert spectrum. The Lik-
ert scale is a five-point scale from 1 to 5. The greater the
score showed the better condition in nurses. The valid-
ity and reliability of this questionnaire were confirmed
by Cronbach’s alpha of 0.92 [23]. The questionnaire was
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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 based on the Pokak for-
mula and at 95% confidence level and 80% power and
with a mean difference and standard deviation of 5.44
(2.55) before and after the intervention, 55 were consid-
ered in each hospital [4] and with 10% chance of dropout,
60 nurses were estimated to be required in each hospital.

Randomization

Hospitals were allocated to intervention group 1 and the
intervention group 2 by draw. Then nursing staff 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 numbers 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 a 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. Participants selected from two separate
hospitals. The researcher has explained the aim of the
study in the intervention group and in the control group
by a briefing meeting. Participants had the possibility to
talk with each other about the treatment in the control
group by the website.

Statistical analysis

The Shapiro-Wilk test was used to determine the normal-
ity of the data. To compare baseline scores of knowledge,
attitude, self-efficacy, 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 ANOVA of variance was conducted with
post-hoc Bonferroni analysis on significant results. Addi-
tionally, Pearson-correlation was used to determine the
relationship between all factors and behavior. All analysis
was with SPSS IBM Statistics version 23.

Results

An educational intervention was developed based on
six components: knowledge, attitude, self-efficacy, rein-
forcing factors, enabling factors and behavior. It was
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modified for an in-person and social media delivery. Vali-
dation 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. Fig-
ure 2 displays the flowchart and overview of the trial
study. There were no significant differences between
the two groups at baseline in any of the six components
(Table 1).

Table 2 displays the six components of the educational
intervention over the 3 and 6-month follow-up in both
groups.

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
intervention group (in-person intervention), while in
the control group (social media intervention) all com-
ponents except for attitude improved (Table 3). Based
on Bonferroni Post hoc analysis there was a difference
between the delivery types; social media approach was
more effective and successful in knowledge (p=.01), self-
efficacy (p=.03), reinforcing factor (p=.05) and behavior
(p=.001) than the in-person approach. There just was a
positive moderate correlation between self-efficacy and
behavior, r=.540, p<.0001. Thus with increasing self-effi-
cacy, behaviors related to low back health increased.

Discussion

An educational program based on the PRECEDE-PRO-
CEED 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 fol-
low-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 commu-
nity-based participatory research models to guide inter-
vention development can contribute to more engaging
and effective health behavior interventions [24-26]. A
fundamental assumption of the PRECEDE-PROCEED
model is the active participation of its intended audi-
ence that is that the participants will take an active part
in defining their own problems, establishing their goals
and developing their solutions [12]. This is supported by
a systematic review which advocated for the use of social
or behavioral theories in the prevention of musculoskel-
etal injuries [27]. The results of Ebadifard’ et al’s., study
indicated the effectiveness of an in-person educational
intervention based on a PRECEDE-PROCEED model
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Hospitals (n=2)

[ Enrollment ]

A

Randomized (n=120)

[ Allocation ]

Allocated to intervention group (n=60)
Baseline

Received intervention via In-person
approach

Allocated control group (n=60)
Baseline

Received intervention via interactive
social media approach

[ Follow-Up ]

Follow-up at 2 points of time:
3 months after intervention
6 months after intervention

Follow-up at 2 points of time:
3 months after intervention
6 months after intervention

Analysis J

Analysed (n=60)

Fig. 2 Flowchart and overview of the trial

Table 1 Median scores of predictive factors in two groups at

baseline
In-person group Social media group
Median IQrange  Median IQrange p*
Knowledge* 50 50-75 50 50-75 0.98
Attitude* 55 50-63.75 55 50-60 0.54
Self-efficacy* 50 41.67-6250 52.08 45.83-62.50 0.98
Reinforcing factor 55 40-65 50 40-65 0.90

Enabling factor 4286  32.14-57.14 4464
Behaviour* 50 33.33-5833 50

32.14-57.14 0.89
3333-58.33 092

* Mann-Whitney U Test. All others by T-Test

combined with self-management theory improved self-
care behaviors in patients [28].

Analysed (n= 60)

In our study, nurses’ knowledge and attitude towards
LBP increased over the 3-month period for both inter-
ventions. 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 [29]. Our result was
supported by Janssens’ study which showed an increase
in knowledge and attitude of the care staff following a
healthcare program [30]. As well as, other studies showed
improvement of knowledge and attitude (HPV Vacci-
nation, Anemia, self-care, pain management, physical
activity, oral health) following educational intervention
delivered by in-person and web-based [30-35]. Similarly
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Table 2 The scores of predictive factors at 3- points of time in two groups
In-person group Social media group
Baseline 3-month 6-month Baseline 3-month 6-month
M+=SD M+=SD M=SD M+=SD M+SD M+=SD
Knowledge 56.25+£22.37 90+13.96 80.83£1551 56.67+23.85 93.33+£12.06 93.75£1091
Attitude 547581 84.92+114 8450+11.33 55.08+7.45 86.50+10.3 86.33+9.64
Self-efficacy 52.71£13.65 60.56+13.23 59.86+1292 5222+13.56 65.90+13.32 67.36+£15.85
Reinforcing factor 53.67+£16.46 60.67+£14.30 60.25+£15.33 5333+£1534 62.25+£16.96 66+ 16.84
Enabling factor 4524+17.44 47.20+£1533 50+11.65 4482+16.51 51.85+14.18 5345+9.64
Behaviour 49.58+19.31 57.78+14.38 59.31£855 49.31£19.12 62.92+£12.69 71.53+£6.38
Table 3 Comparison of change scores of predictive factors in two groups at 3- points of time
(Baseline and 3-month follow-up) (3-month and 6-month follow-up) P* Eta
In-person Social media In-person Social media
M+SD M+SD M+SD M+SD
Knowledge 33.75+£24.27 36.66+25.40 -9.17£19.51 0.42+16.90 0.01 0.050
Attitude 30.16 £ 14.02 3141+£1238 -041+£15.19 -0.16+£16.07 0.52 0.003
Self-efficacy 7.84 +20.96 13.68+20.61 -0.69+18.12 1.46+21.57 0.03 0.039
Reinforcing factor 7.00+ 2143 8.91+£21.59 -041+21.84 6.33+£21.64 0.05 0.032
Enabling factor 1.96 £ 2591 7.02+23.32 2.79+£17.84 1.61+16.78 0.30 0.009
Behaviour 820 £ 25.04 13.61+£23.26 1.53+14.59 861+£1337 0.001 0.095

* Based on mixed between-within subject analysis of variance

the result of McNamara’ study et al., showed the acute
pain educational program intervention improved nurses’
knowledge and attitudes towards pain assessment and
management over the 6 weeks [36]. At the 6-month fol-
low-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 sta-
tistically significant between-group differences in physi-
cal activity [37]. It seems face-to-face education is not
sufficient for the enhancement of knowledge. It is essen-
tial to use a complementary educational method can be
used at any time and place and have the ability to remind
and repeat. It seems social media can be more effective in
the long-term due to the mentioned capabilities.

The educational program led to increasing self-efficacy
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 findings suggested
the use of two types of in-person education (Dedicated
Education Unit and Traditional Clinical Education) had
a significant increase in self-efficacy scores post clinical
education in both groups [38]. Also Thompson’ study
showed that online intervention in nursing students were
associated with a statistically significant increase in self-
efficacy on bullying behavior [39]. At 6-months follow-
up, self-efficacy decreased among the in-person group. It
seems that using a program with easy access will help to
maintain self-efficacy. However, in-person group did not

have access to educational materials after the interven-
tion ended.

In our study, there was a moderate positive correlation
between self-efficacy and behavior. Higher self-efficacy
score indicated increased health behavior. These results
were supported by Fida’ study et al., who found self-effi-
cacy was an important protective factor against negative
behavior in the workplace [40]. Indeed, self-efficacy is
defined as one’s perceived capability for learning or per-
forming actions at designed levels [41]. Self-efficacy is
hypothesized to influence behaviors and environments
and in turn be affected by them [41, 42]. People with
higher levels of self-efficacy tend to choose more chal-
lenging tasks, persist in personal behaviors when encoun-
tering difficulties, confront adversities with courage, and
have higher levels of confidence [43]. Self-efficacy is
extensively applied in health behavior-related fields, to
patients suffering from chronic pain, workplace incivility,
and burnout in nursing [40]. A systematic review dem-
onstrates that interventions that modify attitudes, norms,
and self-efficacy are effective in promoting health behav-
ior change [44].

A meta-analysis study showed that for pain intensity,
evidence indicated there was a clinically important effect
of e-Health-based self-management programs for reliev-
ing pain both at immediate and short-term follow-ups
and disability at immediate follow-up [45]. Zachary’ study
discovered the effect of an E-learning module in addi-
tion to attitudes, confidence and knowledge, on clinical
skills chronic low back pain in older adults [46]. Nursing
leaders can be concerned with improving participation
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in health-promoting behaviors not only because it is a
workplace health issue, but because it is potentially a
financial and patient safety issue. Fortunately, we saw an
increase in the enabling factors over the 3 and 6 months’
follow-up in both groups. This suggests that management
factors and policies can play a major role in the adoption
and promotion of health behaviors. Managers can pro-
vide the environment for exercise facilities and comfort-
able 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 behav-
iors [29]. The social relationship between colleagues,
reward, and satisfaction from the outcome of adopting
the behavior, and the role of colleagues are effective fac-
tors 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 certification
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 col-
leagues 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
findings of Maghbouli et al,, from the effect of an edu-
cational intervention in healthy behaviors of the nursing
students to prevent LBP [47]. Even a qualitative study
also noted interactive websites for people with chronic
pain lead to improved health literacy, self-efficacy,
empowerment, improvements in physical exercise and
overall quality of life [48]. However, in our study, 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 improve-
ment at 4-month follow-up on patient activation, behav-
ior, and attitudes toward pain [36].

Limitations

One of the limitations of this study was the differences
between educational exposures in two groups. 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 recom-
mended in the next studies.
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Conclusion

Nurses’ knowledge of the importance of health behaviors
regarding LBP does not mean they apply healthy behav-
iors to themselves. The model-based educational inter-
vention for LBP proved effective at improving knowledge,
attitude, self-efficacy, reinforcing factors, enabling fac-
tors, and behavior immediately and after 3 months.
However, social media was more successful in the main-
tenance of behavior over the long-time. Changing behav-
iors related to low back health need suitable context
and easy access to education through the best channels,
which appear interactive social media to be appropriate.
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