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ABSTRACT
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Objective: We evaluated the level of pain, disability,
performance, and physical activity changes in patients
who underwent lumbar disc hernia surgery.

Methods: This study included 31 patients who
underwent lumbar disc hernia surgery in the
Neurosurgery  Department  of Dokuz  Eylul
University Hospital, Izmir, Turkey over a 13-month
period from April 2003 to May 2004. Changes
in the patients pain were determined using a
visual analog scale, and disability changes were
evaluated using the Oswestry Disability Index.

Total times for the following performance tests were
recorded: rolling from right to left and vice versa,
loaded reach, repeated sitting/standing, 50-foot
walk, and 5-min walk. The Compendium of Physical
Activities questionnaire was used to assess physical
activity levels in a 24-hour period. The assessments
were performed 2, 4, and 6 months postoperatively.

Results: Significant differences were observed in the
pain, disability, performance, and physical activity
levels 2, 4, and 6 months postoperatively (p=0.000),
with the worst values at 2 months and the best at 6
months.

Conclusion: A need exists not only to direct patients
toward more active lifestyles and physical fitness,
but also to use assessments to accelerate the recovery
period, ensuring continuity in the postoperative
period.
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he success rates of lumbar disc surgery range

from 60-97%, depending on the criteria selected
for assessing the results."” To maximize the outcome
evaluation objectively, multimodal assessments (namely,
avariety of dependentvariablesand assessments methods)
have been proposed to lend consensual confidence to the
observations. In general, following lumbar disc surgery,
assessing postoperative pain, disability, performance,
and physical activity are important, and because these
items are subjective instruments, knowing how these
components are affected by illness and treatment is
critical.*® An active physiotherapy program after the
surgical treatment of herniated lumbar discs has been
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previously evaluated.” The postoperative evaluation also
contributed to pain relief, and ultimately to the surgical
success.'? Traditionally, standard clinical assessments of
lower back pain (LBP) after herniated disc surgery have
focused on the degree of impairment in the lower back,
specifically the range of motion and muscle strength as
they relate to the back."" The present trend is to assess
physical performance tasks in patients with chronic LBP
based on measurement examples.'*'* Despite numerous
studies assessing the performance and disability levels
of patients with chronic LBP, few have evaluated the
disability, pain, performance, and physical activity levels
of the patients following surgery for herniated lumbar
discs. Therefore, we evaluated the changes in disability,
performance, pain, and physical activity of the patients
following lumbar disc surgery, as these are considered
crucial for the return to daily activities, physical fitness,
and work.

Methods. Thirty-one patients who underwent
lumbar disc hernia surgery in the Neurosurgery
Department of Dokuz Eylul University Hospital,
Izmir, Turkey, in a 13-month period were referred to
the Physical Therapy Department for exercise therapy
from April 2003 to May 2004. All the measurements
used in the assessments were repeated 2, 4, and 6
months postoperatively. Patients who were older than
55 years or had spondylolisthesis, inflammatory spinal
stenosis, neoplasms, neurological deficits, or more than
one operation were excluded from the study. Of the 31
patients assessed at 2 months, 27 returned at 4 months,
and 15 returned at 6 months (Figure 1). The patients
who dropped out at 4 and 6 months were excluded from
the analysis. Approval of the medical ethics committee
was obtained for the study, and all patients completed
an informed consent form before beginning the study.
All patients took part in a physiotherapy program that
included instruction in body mechanics and adaptation
of the basic and advanced activities of daily living

Step 1. Obtain data from patient seen in the physiotherapy department (13 months).
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Figure 1 - Recruitment and follow-up study of participants.
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and occupation to proper lumbar spine mechanics.
The patients were given exercises for their abdominal
muscles, back extensor muscles, and coordination at
2 months postoperatively.">'® The abdominal exercises
were for the upper and oblique abdominals in the
supine position, and included heel slides and lower
extremity crunches. Back extensor exercises included
lifting the trunk to the neutral position from the prone
position with a pillow under the stomach and the arms
by the side, bridging (namely, lifting the trunk from the
neutral position and elevating the arms), and single-
leg extensions from the prone and 4-point kneeling
positions. The coordination exercises were pelvic tilting
from lying, sitting, and standing positions. The patients
all performed the same exercises, but the loads, and
number of repetitions for each exercise were adjusted to
each patient’s condition. The number of repetitions of
each exercise ranged from 2 x 15 at the second month
to 3 x 30 at the end of the training period. The patients
were evaluated 2, 4, and 6 months postoperatively.
Pain during rest and activity was assessed on a vertical
visual analog scale (VAS) ranging from 0 (no pain) to
100 (maximum pain)."” Patient disability levels were
evaluated using the Oswestry Disability Index (ODI)
developed by Fairbank et al.”® The ODI assesses general
function disability associated with back pain. Scores
range from 0 to 100, with 0 to 20 indicating minimal
disability; 20 to 40, moderate disability; 40 to 60, severe
disability; and 60 to 100, extremely severe to crippling
disability. To evaluate the physical performance, the
following tests were used: 1. Time to roll from right to
left: While lying in the supine position on a mat, the
patient was asked to roll to one side and return to the
supine position as quickly as possible. Then, the patient
repeated the roll to the opposite side.” 2. Loaded reach:
The subjects were asked to hold an object weighting 4.5
kg and to reach forward with it as far as possible without
taking a step. The loaded reach distance in the test was
recorded in centimeters.?’ 3. Sit and stand: The patients
performed 5 continuous sit/stand movements from a
chair as rapidly as they could. The time to stand up and
sit down 5 times was recorded in seconds.?' 4. Fifty-foot
walking test (50 FW): The patients were timed while
they walked 25 feet, turned, and walked back to the
starting point as quickly as possible. The result was
recorded in seconds.?? 5. Five-minute walk test (5 MW):
The participants were asked to walk as fast as possible
for 5 minutes in a rectangular hallway, and the distance
covered was recorded in meters.?' The Compendium of
Physical Activities (CPA) scale, which measures physical
activity usinga questionnaire, isbased on the concept that
the intensity of every specific activity can be expressed in
metabolic equivalents (METs), allowing an estimation
of the energy expenditure of specific physical activities.



Physical activity after lumbar disc surgery ... Yildirim et al

Physical activity is any bodily movement produced by
the contraction of skeletal muscles that results in energy
expenditure. Therefore, a measurement of physical
activity should ideally include all physical activity and
inactivity 24 hours a day. Multiplying the MET value
of an activity by body weight gives the estimated energy
expenditure.”® A physical activity diary was constructed
in which the patient recorded the number of minutes
(15, 30, or 45 minutes) and hours (1-10 hours) spent on
each MET activity level in an average 24 hour weekday.
The CPA scale consists of 9 levels, which were described
using examples of specific activities at each MET level:
A = [Sleep and rest] x [0.9 MET]; B = [Sitting quietly,
watching television, listening to music, or reading] x
[1.0 METT; C = [Working on a computer or at a desk,
sitting in a meeting, eating] x [1.5 METs]; D = [Standing,
washing dishes or cooking, driving a car or truck] x [2.0
METs]; E = [Light cleaning work, sweeping floors, food
shopping with a grocery cart, slow dancing, or walking
downstairs] x [3.0 METs]; F = [Bicycling to work or for
pleasure, brisk walking, painting, or plastering] x [4.0
METs]; G = [Gardening, carrying, loading, carrying
a light object upstairs] x [5.0 METs]; H = [Aerobics,
health club exercise, chopping wood, or shoveling snow]
x [6.0 METs]; I = [More effort than level H: Running,
racing on a bicycle, playing soccer, handball, or tennis
>METs]. For each activity level (A-I activity), the MET
value is multiplied by the time spent at that particular
level. The MET time for each level is added to the total
24 hour MET time, representing the physical activity

level on an average weekday. A higher score indicated a
correlation with the sum and each MET level.
Statistical analysis. Descriptive statistics included
the frequency distribution for categorical variables and
the mean, median, range, and standard deviation for
continuous variables. To compare the disability, pain,
physical performance, and physical activity at 2, 4, and
6 months, an analysis of variance (ANOVA) was used,
and a post hoc test was performed to determine in which
month the difference occurred. The level of significance
was set at p<0.05. The statistical analysis was performed

using the Statistical Package for Social Sciences (version
11.0; SPSS Inc., Chicago, IL, USA).

Results. The age, gender, body mass index (BMI:
kg/m?), education level, and occupational classification
of the patients is summarized in Table 1. When the
pain, disability, performance, and physical activity
levels at 2, 4, and 6 months postoperatively were
compared, significant differences were found (p=0.000
for each parameter), with the worst values at 2 months
and the best at 6 months. The resting pain was
significantly (p=0.002) lower at 4 months compared
to that at 2 months (p=0.007), while the activity pain
did not decrease significantly (»>0.05). In contrast, the
decreases in resting (p=0.007) and activity (p=0.003)
pain at 6 months were significant, Figure 2a). The
change in the disability score between 4 and 6 months
was not significant (p>0.05), while the difference
from 2 months was significant (p=0.001, Figure 2b).

Table 1 - Demographic and clinical characteristics of the patients assessed at 2, 4, and 6 months postoperatively.

Characteristics 2 months 4 months 6 months
Age (years) mean + SD 47.64 + 8.84 47.18 £ 9.37 46.28 + 6.61
Gender (n) Female/Male 15/16 13/14 718
BMI (kg/m?) mean + SD 27.01 +3.29 26.68 +2.92 26.88 +2.81
Education level (n) b'/ 6/7/18 5/6/16 3/4/8
b%/b?
Occupation (n) c'/c? 15/16 12/15 718
Pain
Rest (0-10) 2.32+2.78 1.14 +1.83 0.07 £ 0.26
Activity 3.90 +2.63 2.81 +2.49 1.07 + 1.63
Disability (0-100) 28.06 + 8.40 21.73 £ 6.21 16.78 + 6.14
Performance
Loaded reach (cm) 62.29 + 13.59 75.31 £ 11.33 82.50 + 13.17
Sit/stand (s) 19.52 + 8.28 13.94 + 3.85 11.07 £ 2.25
Total for rolling (s) 12.34 + 4.44 8.22 £ 3.63 5.55+1.17
50 FW (s) 31.22 + 4.58 28.76 + 3.36 26.96 + 2.62
5 MW (m) 309.22 + 110.28 370.92 + 88.38 416.64 + 6.14
Physical Activity (METs) 16.99 +5.53 23.38+6.73 31.64 + 8.43

BMI = body mass index, s = seconds, b' - primary school, b?- secondary school, b? - higher education,
¢! - unemployed/retired, ¢* - actively working, 50 FW - 50 foot walking test,
5 MW - 5 minute walk test, MET - metabolic equivalent

Neurosciences 2008; Vol. 13 (4) 423
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In the analysis of the performance measurements,
the change in the 50 FW test was not significant at
2 and 4 months (p>0.05), while other performance
measurements improved significantly starting from
2 months until 4 and 6 months (p=0.000, Figure 2c).
On evaluating the physical activity measurements,
no significant difference was observed in the sitting
activities (»>0.05), while significant increases were seen
in the light and moderately heavy housework, such as
resting by lying down, working and eating at a table,
and driving (p=0.000). The increases in the MET values
for difficult activities such as carrying heavier objects
and gardening at 2 and 4 months were nonsignificant
(p>0.05, Figure 2b). None of the patients took part in
regular exercise or sports at 2, 4, and 6 months after the
operation, however, none of our patients had done so in
the period before the operation (Table 1).

Discussion. The outcome of surgical treatment
in patients with lumbar disc hernia depends on
the postoperative regimes offered. To implement
rehabilitation programs in the postoperative period
requires appropriate and reliable evaluation of patient
status.” After disc surgery, the activity of patients is
usually restricted to reduce the physical load on the back
to protect the spine, although the benefits conferred by
these restrictions are not clear. Restricted activity has
been recommended for the first 6-8 weeks after surgery.
Some studies, however, have reported good outcomes
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after early training programs." A variety of obstacles
may prevent patients from resuming daily activities
and work life. Mayer et al” considered the effect of
these obstacles and documented markedly improved
outcomes regarding return to work and work life
retention, which were achieved functional restoration
and resuming physical activities after spine surgery.”
In our literature review, we found only 2 studies that
assessed the patients in the postoperative period.”®?
Since our patients were placed on bed rest and activity
restriction for the first 8 postoperative weeks, we started
our assessments on the patients who had been allowed to
return to daily activities as of the second postoperative
month, and continued until 6 months. We assessed
their physical performance, physical activity, physical
fitness, pain, and disability levels. The instruments
used included rolling from left to right or vice versa,
repetitive sitting/standing, loaded reach, and 50-foot
and 5-minute walking tests.

Comparing the pain at 2 and 4 months, a significant
decrease in the resting pain was observed, while the
activity pain did not decrease significantly. Comparing
the results at 6 months to those at 2 and 4 months, the
reductions in resting and activity pains were significant.
While no significant differences were detected in pain,
disability, physical activity, or measurements in the
assessments made at 2 and 4 months in our study, a
clear change was seen at 6 months. Considering the
perceived severity of pain, only the activity pain at 4
months did not change, while a considerable decrease in
activity and resting pain was observed at 6 months. Since
no significant difference was seen in the disability scores
at 4 and 6 months, physical activity was thought to be
restricted due to lifestyle because none of our patients
participated in regular exercise programs before their
operations. Such patients need to be directed toward
a more active lifestyle, as well as given a physiotherapy
program for a period exceeding 6 months.

The natural course of recovery after surgery probably
influences the return to work life to a great extent. If
patients are absent from work following lumbar disc
surgery, and if returning to work is of paramount
importance to them, more specific reintegration
approaches focusing primarily on the early resumption
of professional activities are probably needed to improve
the chance of returning to work.?** We observed that
the patients who were allowed to return to daily living
and work were ready to perform such activities at 2
and 4 months postoperatively. Despite their increased
performance, however, the physical activity levels
and defects of the patients persisted after the second
postoperative month.

This study is limited in that the patients were not
assessed preoperatively, the study population was
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small, and the study was of short duration. . Therefore,
further long-term studies are needed to determine the
relationship between recovery and physical activity
level after lumbar disc surgery in a larger population.
Assessing the effects of pain, disability, performance,
physical activity, and fitness levels on the recovery of
patients undergoing surgery for herniated lumbar
discs is necessary in terms of the activities of daily life
and return to work in the postoperative period. Such
patients need to adopt more active lifestyles and exercise
regularly, as these have a positive effect on the results.
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