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ABSTRACT

Background: Low back pain (LBP) has different negative impacts in some people around the
world. There are many risk factors of LBP, either biology, psychology, or social economics. A
psychological theory (Health Belief Model/HBM) can be applied for preventive behaviors of some
human diseases. This study aimed to analyze the application of HBM on preventive behaviors of
patients with LBP.

Subjects and Method: This was a case-control study conducted at the medical rehabilitation
policlinic, Dr. Moewardi Hospital, Surakarta, from October to November 2018. A sample of 50 LBP
patients and 100 non-LBP patients was selected by fixed exposure sampling. The dependent
variable was preventive behaviors. The independent variables were perceived severity,
susceptibility, benefit, barrier, threat, cues to action, and self-efficacy. Data on LBP was obtained
from medical record. The other data were collected by questionnaire and analyzed by path analysis.
Results: LBP preventive behaviors were directly and positively associated with perceived threat
(b= 0.46; 95% CI= 0.24 to 0.68; p<0.001), perceived benefit (b= 0.29; 95% CI= 0.18 to 0.40;
Pp<0.001), and self-efficacy (b= 0.16; 95% CI= 0.08 to 0.23; p<0.001). It was indirectly associated
with perceived susceptibility, perceived severity, perceived barrier, and cues to action.
Conclusion: LBP preventive behaviors are directly and positively associated with perceived
threat, perceived benefit, and self-efficacy. It is indirectly associated with perceived susceptibility,
perceived severity, perceived barrier, and cues to action. This study supports the application of
HBM to explain LBP preventive behaviors.
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BACKGROUND
In global perspective, most people have
different impact of low back pain (LBP).
(Henschke et al., 2016). This disorder
results in reduction of productivity in some
American workers due to frequent leaves
from their works (Goode et al.,, 2012).
According to Koley et al (2010), chronic
pain is commonly found in LBP patients
who lived in Amritsar, Punjab, Indiathat
restrict mobility, interferenormal functions
of human body andresult in permanent
disability. Mostpeople with low income are
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engaged in physically demanding jobs,
which may increase the risk of LBP. Low
back pain affects the quality of life (QOL)
not only women but also their families
(Bansal et al.,, 2016). However, a few
studies have reported the LBP impacts in
Indonesian workers.

Risk factors of LBP vary among
people around the world. From biological
conditions, some studies have indicated
that sex, age, marital status and body mass
index are related to LBP. Chaman et al.
(2015) stated that prevalence of LBP was
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27.4% in Iranese women who worked as
carpet weaver. The higher risk of LBP in
those women was due to older age and
married status. Another study conducted in
Grave in Chianti (rural area) and Bagno a
Ripoli(urban area near Florence), Italia
reported that prevalence of LBP in elder
women was higher than the prevalence of
LBP in elder man. The Italian women with
menopause who had reduction of bone
density have stronger association with LBP
(Cecchi, 2006). However, a Japanese study
documented that age indirectly correlated
with LBP trough sleep quality (Murase et
al., (2015).

In addition, education, prior LBP
knowledge and physical activity correlate to
LBP. From an Australian study, low edu-
cation level increases 0.65 higher risk of
recovery of LBP, compared to high educa-
tion level (Costa et al., 2009) but there is no
study so far investigating the association
between education level and preventive
behaviors of LBP. Lack of LBP knowledge is
not only found in people who have low
education level but also in educated people.
Based on a study conducted in Amirkabir
General Hospital, Iran, the LBP knowledge
of some Iranese nurses increases signify-
cantly after three month education of LBP
preventive behaviors, leading to reduction
of LBP risk (Sharafkhani et al., 2016).

Some daily activities may also trigger
LBP in Indonesian communities. For exam-
ple, women who perform their house works
such as washing clothes manually, lifting up
cooking tools and carrying kids with their
back have higher risk to suffer LBP.
Unfortunately, there is no research study in
Indonesia that reports the incidence of LBP
in those people. On the other hand, Indian
women perform daily works in inner or
outer houses. They also do some works like
farmer in rice field and livestock as doing
by Indonesian men. They have improper
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position such us bending their back for long
time, which increase 60% risk of LBP
compared to Indian women who live in
urban areas (Ahdhi et al., 2017).

The second habit is sitting position.
Many Indonesian people sit more than 2
hour without stretching during their daily
works. They also sit on the chair without
back support. In United State, the majority
of American peoples work in state or
private offices and they spend more time
for sitting than walking (Costa et al., 2009).
Health Belief Model (HBM) is a psycho-
logical theory that is commonly used for
prevention of human diseases by empha-
sizing individual perception. The HBM con-
sists of 4 main constructs (perceived sus-
ceptibility, severity, benefits and barrier)
and 2 additional constructs (self-efficacy
and cues to action) (Orji et al., 2012), which
has been used for behavior prevention of
osteoarthritis, LBP, skin cancer and acci-
dent trauma in children (Coulson et al.,
2016; Glanz dan Bishop, 2010). Therefore,
the aim of this study was to investigate the
application of HBM on preventive beha-
viors of patients with LBP.

SUBJECTS AND METHOD
1. Study Design
This was a case-control study conducted at
medical rehabilitation policlinic, Dr. Moe-
wardi Hospital, Surakarta, Central Java,
Indonesia, from October to November
2018.
2. Population and Sample
The population of this study was all out-
ward patients who visited medical rehabili-
tation policlinic of the Dr. Moewardi
Hospital, Surakarta. A sample of 50 LBP
patients and 100 non-LBP patients was
selected by fixed exposure sampling.
3. Study Variables
The dependent variable was LBP preventive
behaviors. The independent variables were
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perceived severity, susceptibility, benefit,
barrier, and threat, cues to action, and self-
efficacy.

4. Data Analysis

Sample characteristics were described by
univariate analysis. Bivariate analysis used
Chi square. Multivariate analysis used path
analysis to determine the direct and in-
direct effects of the relationships between
study variables. Path analysis steps in-
cluded model specification, model identi-
fication, model fit, parameter estimate, and
model re-specification.

5. Research Ethics

The research ethical clearance was obtained
from the Research Ethics Committee at
Faculty of Medicine, Universitas Sebelas
Maret, Surakarta, Central Java, Indonesia,
No. 234/UN27.6/KEPK/2018 with protocol
Table 1. Sample characteristics

ID 01/18/08/223. Research ethics included
issues such as informed consent, anony-
mity, confidentiality, and ethical clearance.

RESULTS

1. Sample characteristics

Table 1 showed the sample characteristics.
Table q showed that. Both case and control
groups had similar characteristics in sex
and occupation. More than 50% study
subjects of case and control group were
female with housewife occupation. More
study subjects in the case group were older
than study subjects in the control group.
Lower education background was observed
in study subjects of the case group,
compared study subjects of the control

group.

Variables Case Control
N (%) N(%)
Sex
Male 12(24) 41(41)
Female 38(76) 59(59)
Age
17-25 years old 1(2) 9(9)
26-35 years old 3(6) 6(6)
36-45 years old 2(4) 21(21)
46-55 years old 6(12) 31(31)
56-65 years old 10(20) 17(17)
>65 years old 28(56) 16(16)
Occupation
Civil Servants 13(26) 5(5)
Farmers 2(4) 10(10)
Entrepreneurs 3(6) 13(13)
Housewife 29(58) 68(68)
Retired 3(6) 4(4)
Education
Primary school 5(10) 4(4)
Junior high school 34(68) 37(37)
Senior high school 8(16) 51(51)
Bachelor 3(3) 8(8)

2, Bivariate Analysis

The Pearson product moment correlation
was used to know individual correlation
between HBM constructs and preventive
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behaviors of LBP. Table 2 showed the
results of bivariate analysis. Table 2 showed
that perceived severity (r= 0.19; p= 0.019),
perceived susceptibility (r= 0.39; p<0.001),
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perceived benefit (r= 0.35; pP<0.001),
perceived threat (r= 0.44; p<0.001), cues to
action (r= 0.32; p <0.001), and self-efficacy
(r= 0.23; p <0.001) increased the preven-
tive behavior of LBP. Perceived barriers (r=
-0.31; p<0.001) decreased the preventive
behavior of LBP.

Tabel 2. The results of Pearson
product moment correlation

Independent
Variables r p
Perceived severity 0.19 0.019
Perceived susceptibility 0.39 <0.001
Perceived benefits 0.35 <0.001
Perceived barriers -0.31  <0.001
Perceived threat 0.44 <0.001
Cues to action 0.32  <0.001
Self-efficacy 0.23 <0.001

3. Results of Path Analysis
Figure 1 depicted the results of path
analysis model. Figure 1 showed that te

number of endogenous variables were 8
and the number exogenous variables were
2. Degree of freedom (df) was 4, the Root
Mean Square Error of Approximation
(RMSEA) value was <0.001.

Akaike Information Criterion (AIC)
was 5544.4 and Bayesian Information
Criterion (BIC) was 5661.81 with proba-
bility level (p)= 0.184.

Table 3 showed LBP preventive beha-
vior was directly increased with perceived
threat (b= 0.46; 95% CI= 0.24 to 0.68;
Pp<0.001), perceived benefit (b= 0.29; 95%
CI= 0.18 to 0.40; p<0.001) and self-effi-
cacy (b= 0.16; 95% CI= 0.08 to 0.23; p
<0.001).

LBP preventive behavior was indirect-
ly associated with perceived susceptibility,
perceived severity, perceived threat, and
cues to action.
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Figure 1. The path analysis models
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Table 3. Results of path analysis

(V)
Dependent Independent b L C195% B
Variables Variables ower Up per p
limit limit

Direct Influence <

Preventive behaviors <& Perceived threat 0.46 0.24 0.68 <0.001 0.28
< Perceived barriers -0.31 -0.45 -0.16 <0.001 -0.28
< Perceived benefits 0.29 0.18 0.40 <0.001 0.33
< Self-Efficacy 0.16 0.08 0.23 <0.001 0.29

Indirect Influence

Perceived threat < Perceived 0.14 0.08 0.19 <0.001 0.34

susceptibility

< Perceived severity 0.05 0.01 0.09 0.014 0.17
< Cues to action 0.33 0.17 0.49 <0.001 0.28
& Perceived barriers -0.01  -0.19 -0.01 0.033 -0.15

N observation= 150

Log Likelihood = -2726.2

b = Unstandarized path coefficients
B = Standarized path coefficients

DISCUSSION

An application of HBM on preventive beha-
viors in patients with LBP was firstly con-
ducted at the Surakarta city, Central Java.
There are 2 HBM constructs that greatly
influence LBP preventive behavior, inclu-
ded perceived benefit and susceptibility.
Meanwhile perceived barrier negatively
correlates with LBP preventive behaviors
through direct and indirect actions. Overall
these results suggest that the HBM theory
is suitable for prevention of LBP.

The perceived benefit has a stronger
positive correlation than perceived threat
and self-efficacy towards LBP preventive
behavior because the perceived benefit is
one important of HBM constructs beside
perceived susceptibility, severity and
barrier. While the presence of perceived
threat is an indirect action, which is influ-
enced by perceived susceptibility and
severity. In the same thing, self-efficacy is
not the main constructs of HBM, which is
influenced by perceived benefit and barrier.
In addition, our findings show that per
ceived threat and self-efficacy have the
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same influence to preventive behaviors of
LBP.

In the HBM theory, individual tends
to do preventive behaviors if his/ her acti-
vities have more benefit than threat toward
risk reduction of a certain disease like LBP
(Chee et al., 2014; Jeihooni et al., 2015).
Our study is in line to Cao et al (2014) study
in terms of perceived benefit. The Cao study
stated that the HBM could be applied for
prevention of trauma in Senior High School
students and the perceived benefit is the
strongest influence among other HBM
constructs on preventive behaviors of
trauma (b=0.87, p< 0.001).

In addition to perceived benefit, the
strongest indirect correlation with preven-
tive behaviors of LBP is perceived suscep-
tibility. According to Shaw (2016), people
will have high motivation to behave healthy
if their perceived susceptibility is negative
to certain disease. The Shaw statement is
supported by Cao et al. (2014) study that
higher perceived susceptibility has stronger
behaviors in terms of risk reduction. Result
of our study is in accordance to a rando-
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mized control trial study conducted by
Sharafkhani et al. (2016). They reported
that increased perceived susceptibility in
nurses who worked in Amirkabir Hospital,
Iran after getting 3 month education, which
resulted in increase of LBP preventive
behaviors.

The two different correlations of per-
ceived barrier on LBP preventive behaviors
are probably mediated by perceived threat.
However, the influence of direct correlation
on LBP preventive behaviors is stronger
than indirect correlation. Our study indi-
cated that high perceived barrier directly
decreased preventive behaviors of LBP. For
indirect correlation, it can be explained that
sometime someone ignores his/her threat
when he/she feels not to be susceptible to
certain disease or disorder (Orji et al.,
2012). Therefore, ignored threats will influ-
ence preventive behavior of LBP, which is
not as high as the direct correlation. Based
on Orji study, individual who has stronger
perceived threat of musculoskeletal pain
has higher motivation to avoid it.

In contrast to two earlier studies,
finding data of Cao et al. (2014) using the
randomized control trial study indicated
that there is no significant difference
between control and treatment groups in
senior high school students that received a
health education program in terms of
perceived barrier on health behaviors.

In conclusion, perceived benefit and
susceptibility greatly correlate with LBP
preventive behaviors in positive direction.
Our results provide valuable information
for the department of medical rehabilita-
tion in the Dr. Moewardi Hospital Sura-
karta in order to improve individually LBP
preventive  behaviors through HBM
implementation.
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