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Abstract

completed the study.

Background: Pain in the lumbar spine is a symptom most frequently met in declining years.

Objective: Even though the increase of physical activity has beneficial results in the organism’s functions, a
limited number of surveys exist that studied its effect on the functional status of the elderly with chronic low back pain.

Methods: The ODI self — report questionnaire and the functional tests “chair stand” and “turn up and go”,
have been used for the assessment of the functional status of the 49 older adults with chronic low back pain that

Results: An analysis of covariance (ANCOVA) was performed to compare the difference between the control
and the physical activity group. Both groups showed no significant differences between pre and post intervention
levels on the scores provided by the ODI, “chair stand” test and “turn up and go” test.

Conclusions: The increase of physical activity at the levels of healthy population via free day living walking
shows that it has no effect in the functional status of the elderly with chronic low back pain.

Keywords: Chronic low back pain; Physical activity; Functional
status; Elderly

Introduction

Pain in the lumbar spine is a symptom most frequently met in
declining years. Women maintain the lead in its appearance with a
percentage of 24%, while at the elderly men the percentage amounts to
18% [1]. The causes of the phenomenon of lumbar pain in elderly differ
from those of the rest age groups, and are detected in compression
fracture, carcinoma, spinal stenosis, aortic aneurysm, degenerative disc
disease, postural abnormalities and osteoarthritis of facet joints [2]. The
persistence of symptoms for more than 12 weeks is stated as chronic
condition [3].

The complete assessment of functionality of lumbar consists of
recording data that derive both from self-report questionnaires, as
well as from functional performance tests. Questionnaires such as
valid and reliable Oswestry Disability Index (ODI) have been widely
used in the record keeping of lumbar dysfunction [4], along with valid
and reliable functional performance tests that evaluate the lower-body
strength, aerobic endurance agility and dynamic balance such as the
ones included in the Senior Fitness Test (manual) [5]. According to
the neurophysiological model, pain can be created and preserved in a
peripheral as well as in a central level encapsulating both the spinal cord
and the cerebral cortex. The central sensitization of pain that appears
to some degree in most of the cases of CLBP can cause continual
sensitization of the peripheral neural system.

This sensitization can be increased or reduced via the containing
or fortifying stimulations that are given by the brain [6]. There are
also strong indicators that the neural system is subjected in changes
in the cerebral cortex’s mapping, and possesses a «memory» of pain,
that can activate a pre-sensitization of the tissue that can result in an
exacerbation or reappearance of pain [6]. This information has led
medical interventions to focus in reducing not only the peripheral but
also the central procedure of pain [7] as well as and in psychological
and cognitive interventions for the purpose of reducing pain via the
forebrain [8]. The focus in the role of the neural tissue and its function

in the formulation of pain, concurs with the increase of interest in
research regarding the impact of psychological and social factors in its
formulation and especially in its part concerning the augmentation of
the intercession of the central neural system in the pain threshold via the
forebrain [9,6]. Studies have shown that negative thinking, pathological
fear or unjustified stress in regards to pain’s appearance, avoidable
behavior, catastrophology and distress, display interconnection with
high levels of pain and disability [10,9].

Social factors such as the compensation system, conflicts in the
working environment, tension in the family as well as cultural issues
that affect by imposing beliefs can increase the sensitization of pain [10].
Despite this advanced knowledge there are doubts regarding not only
the contribution of all these factors in pain, but also if these factors are
a pre-disposition of pain or its result. Evidence show that interventions
in the cognitive behavior can be effective in reducing disability and the
malfunctions that are created because of not defined etiology of chronic
low back pain [8]. Individuals with low level physical activity seem to
have more functional limitations than active individuals [11-13]. The
easiest and more acknowledged way of increasing physical activity is
walking, as it does not require special equipment and has little risk of
injury [14]. Previous studies in elderly people have reported gradual
decrease in daily steps, a decrease that is associated with the age and
especially for people over the age of 60 years [15]. The aim of this
study was to assess the effect that an increase in physical activity in
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elderly people suffering from chronic low back pain through walking
would have, on their functional status assessed through a self report
questionnaire (ODI) and functional performance tests (“chair stand”
and “up and go”). We hypothesized that the increase of physical activity
through walking, of older adults with chronic low back pain, to the level
of of healthy elderly individuals would have a positive effect on their
functional status.

Methodology

A randomized control trial has been used to examine the effect of
the increase of physical activity (through walking) on the functional
status of elderly people suffering from chronic low back pain. The
increase of the above mentioned activity has been substantiated
through increasing daily walking time, while their functional status
has been evaluated by the self-report questionnaire ODI [4] and the
functional performance tests for the lower trunk [5] by SFT (manual).
The research was carried out in the District of Central Greece, which
can be considered as a suburban community. Eighty elderly patients of
both sexes suffering from chronic low back pain have been randomly
assigned by an independent researcher either in the intervention
group “PAG” or in the control group “CG”. Each group consisted of 40
participants.

Sample

Originally, 80 patients with low back pain participated in this study.
The above mentioned patients were all over 60 years old, of both sexes
and with pain in the lumbar region which remained for a period over
12 weeks. Only 49 participants completed the study. The sample was
evaluated using VAS Scale, 3-8 for men who participated in PAG and
3-7 for women who participated in PAG, whereas for CG both for
women and men the scale was 3-8.

In the research took part individuals above the age of 60 who
had pain in their lumbar spine for a period longer than 12 weeks.
Patients that were subjected to a spinal column surgery, with Cauda
equina syndrome-CES, sciatic nerve pressure, and with serious spinal
pathology were excluded from the research. Additionally patients with
symptoms of instability in their spinal column due to spondylolysis or
spondylolisthesis and that have mentioned symptoms such as feeling
their spinal column «being locked» or feeling that their spinal column
is «very loose» or that is «unstable» to multiple directions, have also
been excluded from the research. Instability was diagnosed by the
doctor with X-ray. Finally patients that displayed pain along the course
of the sciatic nerve or serious spinal column pathology like ankylosing
spondylitis, malignity and rehmatoid conditions were also excluded
from the research.

Procedure

The aim for the intervening group (PAG) was to approach the target
of 8.000 steps per day which is related to better health [15]. The physical
activity intervention that lasted for five weeks included walking on a
treadmill and the steps that each subject performed were recorded with
the use of a pedometer (SW200 Digiwalker by Yamax). During the first
week participants performed 3 sessions during which they familiarized
themselves with the use of the treadmill and each participant was given
a pedometer along with a leaflet of written information concerning its
use and function. After the familiarization with using the treadmill
there was no change regarding the procedure of intervention. In order
to determine the daily step count for the participants in the PAG,
each participant wore during the introductory week, for 7 consecutive
days, a pedometer. The steps performed during the introductory week

not recorded for the calculation of their daily step count. The pre
intervention daily step count that was calculated served as the base line
step value according to which a personalized weekly step goal was set
for each participant. The step goals for the first week reduced by 30%
the difference in the steps taken by the patient with chronic lower back
pain compared to that of a healthy individual (8000) [15]. The step
goal for the second week reduced the respective difference by 60% and
finally the step goal for the third and fourth week of the intervention
was set at 8000 daily steps for all the participants.

Following the above personalized intervention program each
participant visited the physiotherapy office in order to use the treadmill
and walk until he/she reached the step goal set for him/her. According
to the researcher’ instructions, walking was performed at a comfortable
pace, similar to the one that they use when performing their daily
activities. The control group (CG) was given written information and
recommendations on the prevention of lumbar pain, recommendation
for relaxation, as well as adoption of ergonomic positions. The study was
approved by the ethical committee of the Dept of Physical Education
and Sport Science of the Democritus University of Thrace.

Functionality

The ODI is a questionnaire which is widely used for record
keeping of disability of low back pain (LBP) [4,16,17]. It consists of 10
questions of daily activities in the answers of which the degree of the
performing difficulty is described. The total score of the questionnaire
depicts the percentage of disability. Question No 8 which deals with
the “sexual life” has been excluded from the original questionnaire, so
that it conforms to the everyday activities of the elderly. Additionally
functional performance test were also performed by all the participants
that completed the study. The tests “turn up and go” and “chair stand”
evaluated the lower trunk strength, agility and dynamic balance. All
measurements were performed prior to the start of this study and upon
the completion of the intervention 4 week period

Data analysis

The outcome measures were analyzed as continuous variables
and presented as the Mean + SD. Paired t-test was used to compare
outcome variables before intervention, with outcome measures after
each intervention. Since the randomization method did not ensure
that baseline characteristics would be the same between groups before
intervention, an analysis of covariance (ANCOVA) was performed to
take account of chance imbalances at baseline between the treatment
groups, using the first measure as a covariate variable [18]. This analysis
was used to compare differences in outcome measures between the
two intervention groups and to estimate the adjusted mean differences
and the 95% confidence intervals for each outcome measure at each
treatment. Analyses were performed using SPSS21.

Results
Demographic and baseline characteristic

The demographic data are presented in Table 1. The average age of

Not Completed The

PA CG Study
Men | Women | Men = Women Men Women
N 8 9 8 24 14 17
Age (years) 65-72 | 60-70 @ 60-74 | 60-80 60-75 62-78

VISUAL ALANOGE

SCALE (1-10) 3-8 3-7 3-8 3-8 3-8 3-8

Table 1: Demographic characteristics.
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. . . . Adjusted Mean 95% CI
Group Pre-intervention Post-intervention (Standard Error) ooo¢ oo p-value
PHYSICALACTIVITY 7,56 + 3.22 8,06 +4.94 8,53 (1.32) (5.86-11.20)
CONTROL 11,77 £5.27 10,00 + 5.03 9,76 (0.92) (7.89-11.62) 0.467

Table 2: ODI levels before and after intervention. Comparison of the adjusted mean and 95% CI of ODI levels (adjusted for baseline using ANCOVA) after intervention

between two groups.

Group Pre-intervention Post-intervention
PHYSICALACTIVITY 14,56 + 3.88 14,12+ 3.84
CONTROL 10,87 + 3.52 12,37 £ 3.60

Adjusted Mean 95% CI

(Standard Error) 000l oo p-value
12,10 (0.58) (10.93-13.27)
13,39 (0.39) (12.59-14.18) 0.087

Table 3: “stand up” functional test levels before and after intervention.Comparison of the adjusted mean and 95% CI of “stand up” levels (adjusted for baseline using

ANCOVA) after intervention between two groups.

Group Pre-intervention Post-intervention
PHYSICALACTIVITY 10,92+ 2.13 16,59+ 22.77
CONTROL 14,30+ 3.57 14,46+ 4.22

Adjusted Mean 95% CI

(Standard Error) 0oooooooooo p-value
19,38 (3.52) (12.28-26.49)
13,07 (2.39) (8.24-17.90) 0.165

Table 4: “turn up and go” functional test levels before and after intervention.Comparison of the adjusted mean and 95% CI of “turn up and go” levels (adjusted for baseline

using ANCOVA) after intervention between two groups.

the participants was 67, 7 * 5, 2 years. The majority of the participants
were women 67.3%, while 17 subjects completed all measurements in
the PAG and 32 in the CG.

Functional level

There were no significant decreases of ODI levels after the
intervention for both groups when compared with pre-treatment levels
(7,5+ 3,2 versus 8 + 4,9 in PAG and 11, 7 £ 5, 2 versus 10 + 5 in CG
with F(1,47)= 0,53 and p>.05. Table 2 shows ODI levels before and after
the intervention for both groups.

Also, there were no significant increases in the “stand up” test
scores after the intervention for both groups when compared with pre-
treatment levels on “stand up” (14, 5 + 3, 8 versus 14, 1 + 3,8 in PAG and
10, 8 £ 3, 5 versus 12, 3 + 3, 5 in CG with F(1,48)=3,06 and p>.05. Table
3 shows “stand up” functional test levels before and after treatment in
both groups.

There were no significant decreases of “turn up and go” scores after
treatment in both groups when compared with pre-treatment levels on
“turn up and go” (10,9 + 2, 1 versus 16,5 + 22 in PAGand 14,3 + 3,5
versus 14, 4 + 4, 2 in CG with F(1,48)=1,98 and p>.05. Table 4 shows
“turn up and go” functional test levels before and after treatment in
both groups.

Discussion

The present study dealt with the effect of physical activity increase
(walking) on the functional status of the elderly who suffer from chronic
low back pain. According to our findings the intervention had no effect
on the functional status of the participants as it was recorded by both
the self-report questionnaire and the two functional performance tests.
These results do not support our hypothesis that the increase of physical
activity through walking would contribute to the improvement of the
functional status of the participants.

At the initial phase of the study 80 individuals were recruited and
completed data collection at that stage. Each group was formed by 40
participants, of which 32 from the CG and 17 from the PAG completed
the intervention programme. The dropout rate was significantly
high for the PAG since more that 50% of them did not complete the
intervention program. This indicates that this intervention program
was not particularly popular among the participants and this may be

attributed a. to the lack of habituation with the treadmill and b. to the
difficulty of acquiring and using sporting clothing and gear.

The increase of physical activity was achieved by gradually
increasing the number of daily steps taken by the participants (amount
of physical activity) and not the intensity of it. According to the
instructions given to the participant, they had to increase the amount of
walking at a comfortable pace (as the one they use when they perform
they activities of daily living) that was classified as low intensity physical
activity. The above may be the reason for not providing data to support
previous findings according to which walking on a moderate pace had
a significant effect on the improvement of the disorder of patients with
chroniclow back pain [19]. Furthermore, several surveys have examined
the role of physical activity in lower lumbar pain with no definite results
[20-22]. In a survey by Hurwiz et al, low level activity was inversely
associated with low back disability (p<0.05) that was assessed via the
24-item Roland-Morris Low Back Disability Questionnaire [23].

Moreover, the weight status of the participants did not constitute a
criterion of seclusion from the current study. This may have contributed
to the final formulation of our results along with the relatively high drop-
out rate that resulted in less than 60% of the participants completing the
study protocol. According to the study of Vincent et al. [24], the obese
elderly with chronic low back pain were prone to more pain during
a programme that included walking than those who were overweight.

Furthermore, most of the previous studies that provided findings
on this topic, included participants aged up to 65 years old, without
specifying their finding for older adults, an age group for which the
reasons for chronic pain are different [25]. Accompanying diseases
with chronic low back pain of spine such as osteoarthritis may affect
many different joints, particularly those of knee, hand, hip, and spine
resulting in functional limitations very difficult to overcome/ minimize.

Suggestions for future research

Future research aiming to elucidate the effect of physical activity
on the functional capacity of the elderly with chronic LBP should place
emphasis on the choice of the intensity of the activity, in relation to the
average rate approach related to the specific activity. As the age group
of older adults is concerned, seclusion criteria (such as osteoarthritis,
obesity and generally the accompanying diseases) should be determined
with great caution since they may strongly affect the outcome of the
intervention.
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Conclusion

Theincrease of physical activity via walking on a treadmill in patients

with chronic low back pain, had no significant effect on their functional
status when the intervention was designed for the participants to
gradually reach the daily step count of healthy individuals of similar

a,

ge - older adults.
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