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Abstract

AIM: Low back pain (LBP) is a widespread complaint of all age groups. The economic burden of LBP is high,
and physiotherapy has proven to reduce this. Unfortunately, physiotherapy or exercise regimen is rarely prescribed
to LBP patients by doctors. Until now, there was no study regarding the application of physiotherapy exercise in
Indonesia. This study aims to evaluate the effect of Williams flexion exercise (WFE) toward people with LBP.

METHODS: This was a pretest-posttest experimental study design of PROLANIS participants with LBP complaints
in one of the primary health-care centers in Jombang, East Java, Indonesia, on June 2018-July 2018. The total
sampling method was used in this study. Participants’ basic clinical data and Oswestry Disability Index (ODI) were
obtained through a self-administered questionnaire. WFE was taught to the participants through a presentation,
video, and live demonstration. After 1 month, ODI of the participants was reassessed.

RESULTS: There were 42 participants included in this study. There was a significant ODI difference between pre- and
post-WFE implementation (31.05 + 17.40 vs. 14.10 £ 11.78, p = 0.019). Higher exercise frequency (>1 times/day)
was associated with further reduction in ODI compared to lower exercise frequency group (1 time/day) (22.09 +
19.09 vs. 7.38 + 12.58, p = 0.017). There was no significant difference in ODI reduction between geriatric and non-
geriatric participants (p = 0.24).

CONCLUSION: WFE improves functional symptoms of LBP regardless of age. This exercise could be implemented
in a primary health-care setting in future to reduce the cost for LBP treatment.

Introduction

Low back pain (LBP) is a prevalent complaint
in the productive and geriatric age group. The
estimated global prevalence of LBP is about 31%, and
it is common in women aged 40-80 years old [1]. The
prevalence of specific chronic LBP in Japan is 9.3% and
of non-specific chronic LBP is 15.4% [2]. Meanwhile,
in Thailand, the prevalence of LBP is 30%, nearly the
same with global prevalence [3]. In Indonesia, there
was only one study regarding the prevalence of LBP.
The prevalence of LBP among the productive age
group was nearly 40% [4].

The disability caused by LBP is the highest
compared to any other condition globally [1]. In the USA,
more than 100 million USD is spent each year treating
LBP. The most common treatments for LBP are pain
medication with NSAID or oral/intra-articular steroid [5].
Other forms of treatment such as physiotherapy or
physical exercise are still rarely advised to patients with
LBP, especially to the elderly. About 75% of all LBP
patients never get treatment other than oral medication.

Although physiotherapy had proven to reduce the
economic burden of LBP by 20%, it is regrettable
that most general practitioner rarely recommends
physiotherapy to treat LBP. The reluctance to prescribe
physical activity stemmed from the lack of education
regarding non-pharmaceutical therapy [6]. A systematic
review regarding the cost-effective analysis of LBP
therapy found that exercise or referral to such service
by GPs may improve the cost-effectiveness of their
treatment [7].

Among the available exercises, Williams
flexion exercise (WFE) is one of the simplest and most
commonly used physiotherapy exercises to treat LBP
patients. It is proven to reduce pain and improve spinal
range of motion (ROM) in LBP patients by strengthening
the paraspinal muscles to support the degenerated
facet joints [8].

Until now, there is no study regarding the
application of physiotherapy exercise in Indonesia.
Considering that WFE is the simplest and the most
commonly used physiotherapy exercise, this study
aims to evaluate the effect of WFE on people with LBP
complaints.
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Materials and Methods

This study was a pretest-posttest experimental
study design conducted in June-July 2018 in one of the
primary health-care centers in Jombang city, East Java,
Indonesia. Jombang is a small town and considered
as a rural area in East Java. Participants of this study
were PROLANIS program participants. PROLANIS
is a program affiliated to Indonesian Universal Health
Coverage to increase health promotion for patients
with chronic disease such as type 2 diabetes mellitus
and hypertension. The program holds a meeting every
month with various activities, including health promotion,
group physical activity, and medical check-up.

The total sampling method was used in this
study. Theinclusion criteriawere PROLANIS participants
with LBP symptoms who attended the meeting in June
2018. The exclusion criteria were malignancy of the
spinal column or spinal cord or infection of the spinal
area. Dropout criteria were PROLANIS participants who
did not attend the meeting in July 2018 for follow-up
evaluation or who did not do the WFE during the study
period. In the session on June 2018, participants were
given questionnaires consisting of two sections. The
first section was regarding participants’ characteristics
and brief medical history. The second section was the
Oswestry Disability Index (ODI) questionnaire. After
filling out the questionnaire, participants were shown
a video and live demonstration on how to do WFE.
Pamphlets depicting the exercise were also given to
each participant as a reminder if the participants forgot
how to do the exercise in the correct way. In the next
meeting on July 2018, participants were given ODI
questionnaire again to evaluate the effect of WFE
toward their LBP symptoms, and the participants were
also asked to describe their WFE regularity in the past
1 month.

The patients were grouped as geriatric and
non-geriatric with a cutoff age of 60 years old, as
defined by the Indonesian government [9]. Participants’
body mass index (BMI) was classified according to the
WHOs Asian criteria [10]. ODI questionnaire final score
ranges from 0% to 100%, with following interpretations:
0% to 20% as minimal disability, 21% to 40% as
moderate disability, 41% to 60% as severe disability,
61% to 80% as crippled, and 81% to 100% as bed-
bound/exaggerating [11].

This study followed the principles of the
Declaration of Helsinki. All participants gave their
informed consent before their inclusion in the study.
Information was given before the participants signed
the informed consent. Details that might disclose the
identity of the participants were omitted.

Data were analyzed for its normality using the
Shapiro-Wilk test. Paired t-test was used to compare
ODI score pre- and post-WFE implementation.
Independent t-test was used to compare ODI score

pre-WFE, post-WFE, and the A between pre- and
post-WFE implementation between geriatric and non-
geriatric groups. All statistical analyses were conducted
using the SPSS Statistics for Windows version 25.0
(Armonk, NY: IBM Corp). p < 0.05 was considered
statistically significant.

Results

There were 42 PROLANIS participants
included in this study, but 4 participants dropped out
because they did not do the WFE during the study
period. At the end of the study period, there were a
total of 38 participants. Nearly 90% of the participants
were female. Geriatric age group comprised 62.9% of
all participants. According to BMI status, around one-
third of all participants were classified as normal. More
than 70% of the participants only finished elementary
school, and only 10% graduated from high school.
Almost 80% of the patients were housewives. The
most common comorbidity the participants had was
hypertension followed by type 2 diabetes mellitus.
Patients’ demographic is depicted in Table 1.

Table 1: Subjects’ demographic and clinical characteristics

Clinical characteristics
Gender

Male 4(10.5)

Female 34 (89.5)
Ages (years)

Non-geriatric

n=38 n (%)

40-49 3(7.9)

50-59 10 (26.3)
Geriatric
60-69 16 (42.1)
70-79 8(21.1)
280 1(2.6)
BMI (Asian criteria)
<18.5 (Underweight) 5(13.2)
18.5-22.9 (Normal) 13 (34.2)
23-27.49 (Overweight) 10 (26.3)
227.5 (Obese) 7(18.4)
No data 3(7.1)
Education attainment
No education 3(7.9)
Elementary school 28 (73.7)
Junior high school 3(7.9)
Senior high school 3(7.9)
Diploma 1(2.6)
Occupation
Farmer 3(7.9)
Teacher 1(2.6)
Entrepreneur 5(13.2)
Housewife 29 (76.3)
Comorbidities
Diabetes mellitus 9(23.7)
Hypertension 19 (50)
Dyslipidemia 5(13.2)
Asthma 1(2.6)
CVA 1(2.6)
Gout 1(2.6)

BMI: Body mass index, CVA: cerebrovascular accident.

The pre-WFE ODI score (acquired from
PROLANIS meeting in June 2018) showed that almost
50% of the participants had a moderate disability due
to LBP. There were two patients classified as crippled.
After 1 month (in July 2018), there was no participant
with severe disability or worse. ODI score post-WFE
implementation was significantly lower compared to
pre-WFE implementation (31.05 + 17.40 vs. 14.10 %
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11.78, p < 0.001). The comparison of the ODI score
before and after exercise is depicted in Table 2.

Table 2: The effect of WFE toward ODI reduction

ODI score (%) Pre-WFE n=38 n (%) Post-WFE n=38 n (%) p-value

0-20 9(23.7) 27 (71.1) 0.019"
21-40 19 (50.0) 11 (28.9)

41-60 8 (21.1) 0(0)

61-80 2(5.3) 0(0)

81-100 0(0) 0(0)

(Mean+SD) 31.05+17.40 14.11£11.78

'Paired t-test was used. *p<0.05 was considered significant. ODI: Oswestry Disability Index, WFE: Williams
flexion exercise.

Both geriatric and non-geriatric groups had a
significant difference between pre- and post-WFE ODI
score (35.20 + 18.32 vs. 16.32 + 11.25, p < 0.001; 23.08
+12.56 vs. 9.85 1 12.04, p = 0.002, respectively). There
was no significant difference between A ODI scores in
the geriatric and non-geriatric groups (18.40 £ 20.43 vs.
11.08 £ 11.42, p = 0.24). The comparison is depicted in
Table 3.

Table 3: The effect of WFE toward ODI reduction between
geriatric and non-geriatric age groups

Age group  n=38 Pre-WFE ODI  Post-WFE ODI p-value A ODI
n (%) (mean+SD) (mean+SD) (meanSD)

p-value

Geriatric 25(65.79) 35.20%18.32  16.32+11.25 <0.001% 18.40£20.43 0.24
Non-geriatric 13 (34.21) 23.08+12.56  9.85+12.04 0.002%  11.08+11.42

'Paired t-test was used. *p<0.05 was considered significant. ODI: Oswestry Disability Index.

In the group who exercised only 1 time/day,
there was a significant improvement of ODI score,
27.13 + 16.13 before exercise compared to 19.00 +
11.38 after exercise (p = 0.0017). There was also
a significant improvement in those who exercised
>1 times/day (p < 0.001). Their ODI had decreased
from 33.90 £ 18.09 before exercise to 10.55 + 10.97
after. A more significant reduction was observed in
those who exercised >1 times/day compared to those
who exercised only 1 time/day (p = 0.011). The results
are presented in Table 4.

Table 4: Correlation between exercise frequency and ODI
reduction

Exercise n=38 Pre-WFE ODI Post-WFE ODI p-value A ODI p-value
frequency n (%) (meantSD) (meantSD) (meantSD)
1 time/day 16 (38.1) 27.13+16.13  19.00+11.38 0.017*  7.38+12.58 0.011™

>1times/day 22 (52.38) 33.90+18.09  10.55+10.97 <0.001%  22.09+19.10
'Paired t-test was used. *p<0.05 was considered significant. ODI: Oswestry Disability Index, WFE: Williams
flexion exercise.

Discussion

In our study, nearly 90% of the participants
who complained of LBP were female. A recent literature
review noted that the prevalence of LBP in females
is generally higher than males across all age groups,
and it continues to increase after menopause [12]. In
rural Korea, the same result was observed, and the
LBP severity is correlated to the degree of lumbar
spondylosis [13]. However, we did not evaluate the
exact etiology of LBP in our study.

More than 50% of our participants were
overweight or obese according to the Asian criteria.

Several studies have pointed out that higher BMI and low
height are associated with the prevalence and severity
of LBP [14]. Other than the increased axial load of the
spine in case of high BMI, a high degree of adiposity
was shown to increase the level of adipokines which
may increase the rate of intervertebral degeneration
causing LBP [15]. Furthermore, adipokines increased
the risk of a mood disorder like depression which may
affect the severity of chronic pain such as LBP [16].

Most of our participants had low educational
status. Lower education and socioeconomic status
are associated with more severe LBP complain. The
mechanism behind the connection between lower
formal education level and LBP is that a low education
leads to a worse adaptation mechanism to iliness [17].

Hypertension was the most common
comorbidity found in our participants. There are two
conflicting views regarding the correlation between
hypertension and chronic pain like LBP. Bruehl et al.
suggested that chronic pain is associated with increased
risk of hypertension [18]. However, a Korean study
found that the prevalence of chronic pain, including LBP,
is lower in hypertensive patients due to hypertension-
associated hypoalgesia. Hypertensive medications
have shown to increase this phenomenon [19].

Diabetes mellitus was also found in about one-
fourth of our participants. A Spanish study on twins
found a positive correlation between type 2 diabetes
mellitus and LBP in their cross-sectional analysis. The
study suggested that there might be a common risk
factor ascribed to both diseases because the causal
relationship only observed when confounding factors
are controlled [20].

Our study found that the implementation
of WFE positively affects LBP complaint among
PROLANIS participants, marked with a significant
reduction of ODI score on the 2" meeting. The previous
research found a similar result that WFE improved pain
complaints and spinal ROM in their participants [8].
The principles of WFE are facilitating lumbar flexion
and strengthening abdominal and gluteal muscles to
alleviate LBP symptoms. Facilitation of lumbar flexion
would widen the intervertebral foramina and stretch
the extensor muscles of the spine and the facet joints.
The exercises suggested by Williams are as follows:
Pelvic tilt, partial sit-ups, single and bilateral knee to
chest, hamstring stretch, lunges, seated trunk flexion,
and full squats [21]. Spinal flexion itself is safe; it
may even increase intervertebral disc strength with
proper regiment [22]. Another study also agreed that
WFE decreases pain and increases spinal ROM, but
it concluded that selective Pilates exercise is more
beneficial compared to WFE in those regards [23].
Further study is compulsory to assess more alternative
exercises to tackle this chronic pain problem.

Comparing the geriatric and non-geriatric
groups in our study, there was a significant difference
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in regard to the initial ODI score. LBP complaint in
older adults is generally more complex compared
to their younger counterparts. More severe LBP is
correlated to advanced age. Confounding factor such
as dementia and psychosocial factor may play a role
in pain perception. Thus, the management of LBP in
geriatric patients requires deeper and multimodal
considerations [24]. However, there was no difference
in ODI decrease of both groups and in the after exercise
ODI. This may indicate that WFE is equally effective
for both geriatric and non-geriatric participants. To
the best of our knowledge, there is no previous study
that compares the effect of WFE in geriatric and non-
geriatric groups.

We found that higher exercise frequency was
associated with greater reduction of ODI score. This
result is supported by several other studies. Hashimoto
et al. found that objectively measured physical activity
is negatively correlated to LBP [25]. Lee and Kang also
stated that the combination of walking and strength
exercise might improve LBP symptoms [26]. The effects
of other forms of exercise, including walking, should be
explored further in future studies.

Our study has some limitations, including
the low number of sample and short study period.
However, in our knowledge, this is the first study in
Indonesia which assess the possible implementation
of WF exercise to alleviate LBP complain in a rural
population in Indonesia. Further research with a
larger sample and more extended study period are
needed to evaluate more aspects regarding this topic.
Furthermore, there should be more studies regarding
how to increase the implementation of WFE and
other types of exercise among the target population
effectively.

Conclusion

WFE is proven to alleviate functional
symptoms in LBP patients regardless of patients age.
The more the exercise frequency, the better the ODI
score outcome. Future implementation of this exercise
among the population in the primary health-care center
can be considered.
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