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Abstract
Purpose of the study: To understand surgical outcomes, based on standardized tools, after surgery
of lumbar spinal canal stenosis in patients aged 65 years and older. Methods: A cross-sectional
study was undertaken in 58 elderly patients before and after surgery. Demographic data,
procedures, perioperative comorbidities, preoperative and postoperative pain intensity, primary
activities of daily living, quality of life, and fear avoidance were collected at baseline. All patients
were followed up to 6 and 12 months after operation. Results: Following surgery, there was a
significant reduction in the VAS scale (for pain severity) and fear avoidance beliefs (FAB)
questionnaire scale (P<0.001), and a significant increase in the 36-Item Short Form Health Survey
(SF-36) index and the Barthel Index for Activities of Daily Living (ADL), which assesses functional
independence) (P<0.001). Implication: The present study suggests that surgery in elderly patients
is effective for the treatment of spinal stenosis, in those patients who did not respond well to
conservative treatment.
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Improving quality and duration of life, particularly in the elderly population, are among the great
achievements of the current century. To date, as more people age and become elders, this has
prompted a rapid change in the demographics and raised important concerns regarding health
care in the elderly [1]. According to the World Health Organization (WHO), between 2015 to 2050,
the number of people, ages 60 years and older, is expected to rise from 900 million to 2 billion [2].
Aging is a physiological process that is also inevitable [3]. As the elderly age, they
experience a variety of age-related diseases, such as degenerative diseases of the spine. With age,
degenerative changes in the lumbar spine are commonly seen in magnetic resonance imaging
(MRI) evaluations. Indeed, lumbar spinal defects can be found in 100% of people over the age of
60 [4].
The most common degenerative disease in the elderly (65 years and older) is spinal canal
stenosis, which ultimately leads to surgery [1,5,6]. The patients often experience pain, intermittent
claudication, physical disability, numbness and weakness of the legs, poorly functioning cramps,
inability to perform daily activities, and psychological factors (e.g. depression, anxiety, insomnia,
and social isolation). These factors negatively impact patient quality of life. This can lead to an
increase in the use of health services. Moreover, worsening of the spinal condition of the patient
can occur due to other diseases associated with aging [1,7,8]. According to Iran’s national census
of 2016, individuals over 65 years of age constituted about 6.09% of the total population in Iran
and over 8.4% of the population in Tehran. In early 2017, about 8.2% of Iran’s population was
reported to be 65 years of age and above [9].
Based on the results of studies in other countries, surgery is a safe and effective method for
treating spinal canal stenosis, in those who do not respond to cure. Most patients benefit from
reducing pain and improving daily function, which lead to greater satisfaction and outcome
after surgery [1]. Indeed, the number of spinal surgeries has increased by 105%, between 2005
and 2010, and reportedly increased by 162% for people over the age of 65 [4]. Bati et al. (2012)
conducted a study to estimate the burden of disease due to spinal canal stenosis on the quality
of life associated with health and its underlying illnesses [10]. There were 7,489 adult patients
representing the population, and 245 cases representing spinal canal stenosis. The results showed
that the prevalence of arthritis, migraine, hypertension, and urinary incontinence was higher in
the group with spinal canal stenosis than in the community representative group. As well, the
negative effects of spinal canal stenosis on the quality of life associated with health was equal to
or greater than that for conditions, such as diabetes, heart disease, arthritis, and even stroke [10].
The results of the study by Lozano-Alvarez et al. (2014) aimed to investigate the
epidemiological factors for the outcome of degenerative spinal stenosis surgery in 263 patients,
before and two years after surgery. They showed that there was a significant relationship between
age, sex, attenuation, pain, and quality of life in physical and mental dimensions [11].
Regarding the aging process of the Iranian population, thus far, no studies have been
conducted in this research area. The aim of the study herein is to investigate the effect of
degenerative stenosis on quality of life, pain, avoidance beliefs (due to fear), and daily activities
of the elderly.

2. Methods
This research is a cross-sectional study, consisting of 58 patients (ages 65 years or older) with
spinal degenerative stenosis. They were candidates for surgery, who had been referred to the
Central Hospital, and selected for trial by convenience sampling method. Inclusion criteria
included: patients 65 years of age and older, presence of symptomatic spinal canal stenosis,
radiological confirmatory imaging, and failed conservative treatments. Exclusion criteria were:
spinal canal stenosis (due to other causes), infection, acute or old vertebral fractures, metastasis
and inflammatory diseases, degenerative or isthmic spondylolisthesis, degenerative scoliosis,
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and/or revision surgery. This study was approved by the Ethics Committee of Tehran University
of Medical Sciences, with the code IR.TUMS.REC. 1395.2254. If the patients met the criteria for
entry, they were informed of the study purpose, methods, and the patient questionnaires to be
completed. All patients submitted informed written consents before the study began.
The questionnaires were presented during interviews, given 6 and 12 months after surgery,
by the study researchers. The first part of the questionnaire included information about
demographics, including age, sex, education, occupation, and history of underlying diseases. The
second part of the questionnaire included the 36-Item Short Form Health Survey (SF-36), Visual
Analog Scale (VAS; measures pain), the Barthel Index for Activities of Daily Living (ADL; assesses
functional independence), and a Fear-Avoidance Beliefs (FAB) questionnaire.
In the SF-36 standard questionnaire, 36 questions of physical and mental health are addressed
based on the following eight components: physical activity, physical pain, physical role, general
understanding of general health, force or vital force, social activity, emotional role, and mental
health. The Likert scale ranges from 0 to 100 for scoring; zero represents the lowest level of quality
of life, and 100 represents the maximum (highest) level of quality of life [12].
The Barthel ADL Index is a scale that measures performance in daily life activities. The ten
activities include eating/feeding, disposing of stool (presence of absence of fecal incontinence),
urination (presence or absence of urinary incontinence), using the toilet, dressing, grooming
(shaving, brushing teeth and hair, etc.), transferring from bed to chair, walking, climbing stairs,
and washing/bathing. A score from 95-100 means non-dependence, from 15-69means mild
dependence, and 0-14 means complete dependence. Each of these components has its scoring
point; a total is calculated up to 100. Lower scores indicate increased disability in the daily life
activities. The reliability of this index, as estimated by Kazemi et al., is approximately 0.827 [13].
The FAB questionnaire is used to evaluate the attitude and belief avoidance for work, based
on fear of pain. The questionnaire addresses avoidance of attitudes and beliefs about physical
activity (scoring from 0 to 24), as well as seven components which examine the avoidance of
work-related attitudes and beliefs (scored from 0 to 42). Each item is scored based on the Likert
range (from “agree” to “disagree”). A score of over 14 indicates a high degree of avoidance [14].
This standard questionnaire has been translated into Persian by Hedayati et al. [15]. In this study,
fear and the avoidance of work were not calculated because since the patients were elderly, most
were retired from work or were housewives [16].
The VAS is a standard tool for assessing the severity of pain in patients. The score ranges from
1 (lowest severity) to 10 (highest severity); scoring is based on the patient’s statement. It is worth
noting that all patients complied with the protocol of routine housing.
Data were analyzed by SPSS software (version 16), descriptive statistical methods (frequency,
percentage, and mean), and analysis of paired T-tests and Pearson’s coefficient.

3. Results
From March 20, 2016 to March 19, 2017, 58 eligible patients participated in the study. Of the
58 patients in the study, 77.6% were female, and 22.2% were male. 82.8% of the patients were
undergoing laminectomy, 13.8% had discectomy, and 3.4% had both. Patient demographic data
are presented in Table 1.
The results showed that the daily activity of patients improved significantly (P <0.001) 3 at 6
months after surgery, as compared with the preoperative assessment (P <0.001). The Barthel score
increased from 70.1 ± 9.3 before surgery, to 77.4 ± 4.5 at 6 months after surgery, and 83.3 ± 2.3
at 12 months after surgery. The VAS scale (pain relief) also improved as did the SF-36 survey on
quality of life. In the case of fear-avoidance beliefs (avoidance of physical activity), a significant
change was observed in fear and avoidance of physical activity, before surgery, and at 6 and 12
months after surgery (P <0.001). The results are detailed in Table 2.
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Table 1. General characteristic of participants

N
45
13
53
5
23
29
6
0
45
8
3
2
48
8
2
9
7
5
2
3
5
1
1
1
24

%
77/58
22/41
91/37
8/62
39/6
50
3/4
0
77/58
13/79
5/17
3/44
82/75
13/79
3/44
15/5
12/06
8/62
3/44
5/17
8/62
1/74
1/74
1/74
41/37
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Characteristics
Female
Gender
Male
65-74/99
Age(Year)
75-84/99
None
Elementary
Educational Level
High School
University
House Keeper
Retired
Occupation
Farmer
Owner
Laminectomy
Type of surgery
Discectomy
Both
HTN
DM
HTN & DM
HLD
HLD& DM
Comorbid Diseases
HTN& HLD
Hypothyroidism
Osteoarthritis
Fauvism
None

Table 2. Self-reported outcomes for older patients undergoing lumbar spine decompression surgery

Preoperative
score
Visual Analog Scale
pain score
Short-Form 36
Physical function
Bodily pain
General health
Vitality
Physical role
Functioning
Social role
Functioning
Mental Health
Emotional role
Functioning
FABQ-P

Postoperative score
(12 months)

8/6±0/64

Postoperative score
(6 months)
mean (SD)
7/38±0/77

3/82±1/6

0.001

11/72±2/87

24/63±0/79

26/86±1/08

0.001

9/1±0/8
7/06±2/3
10/67±2/4
4/06±0/31

7/42±1
19/85±0/8
17/29±0/7
7/51±0/54

3/18±1/1
19/86±2/4
17/55±0/7
7/82±0/38

0.001
0.001
0.001
0.001

4/29±1/6

7/34±1

8/78±1

0.001

14/62±3/8
3/03±0/18

20/82±1/2
6±0/0

21/89±1/4
6±0/0

0.001
0.001

20/01±2/6

14/36±1/7

12/47±1/6

0.001
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Increased life expectancy has increased the demand for surgery in the elderly with spinal canal
stenosis [17]. In this study, we evaluated 58 elderly patients with degenerative spinal canal
stenosis. The results showed that quality of life, pain, daily physical activity, and avoidance of
physical activity, due to fear, improved significantly. It is worth noting that comparison of this
study with other studies in Iran is difficult because there has been no previous study of this
subject (elderly with spinal canal stenosis) in Iran.
In the study, the quality of life components of the SF-36 survey was evaluated. These
components included physical activity, physical pain, physical role, general understanding of
general health, vital or vital force, social activity, emotional role, and mental health pre- and
post-surgery. After surgery, there was a significant improvement in all components (P <0.001),
especially with regards to physical activity and general understanding of general health. Rosen et
al. showed in his study that the quality of life of SF36 also improved, especially regarding physical
activity in elderly patients [18]. The findings of Sobottke et al. (2017), Dimar et al. (2004), Sasso et
al. (2004), and Glassman et al. (2006) also referred to the improvement of quality of life in elderly
patients with postoperative spinal canal stenosis [17,19–21].
Moreover, the daily life activities of the elderly significantly also improved, according to the
Barthel scale after surgery, as assessed from the 6-month and 1-year follow-ups (P <0.001), which
is consistent with the study by Sheha et al. (2011). Sheha showed that the daily activity improved
from 42.2 (before surgery) to 94.4 (after surgery) [22]. Shabet et al. (2008) and Gepstein et al. (2006)
showed similar results in their studies [1].
In spite of drug treatments, patients with spinal stenosis may still suffer from pain, which
leads to physical limitations as they are not able to adapt to the constraints associated with the
pain. Therefore, surgery is a suitable option for some [23]. The results from our study indicate
that the postoperative pain in the spinal canal stenosis in the elderly decreased significantly (P
<0.001) after surgery. Our results are consistent with the results of Antoniadis et al. (2017), who
showed that after spinal canal stenosis surgery on 159 elderly patients (ages 80 years and older),
the VAS scale decreased from 7.2 (before surgery) to 4.5 (after surgery) [24]. Additionally, Rosen
et al. (2007) showed pain reduction after surgery, from 5.7 to 2.2 [18]. Ahmad Fathi Shaha also
studied the pain level using the VAS scale, before and after lumbar spinal stenosis surgery; they
concluded that the mean pain intensity decreased from 8.1 to 1.3 after surgery [22].
Regarding fear-avoidance beliefs, the results of our study showed that in comparing before
and after surgery, there was a significant decrease in avoidable beliefs post-surgery (P <0.001).
This is significant because patients with low back pain often interpret activities that can lead to
chronic pain as a negative factor or stimulus, which in turn provokes fear and refusal to perform
such activities [25]. Thus, a decrease in fear-avoidance beliefs has positive ramifications for the
patient.
However, the results of our study are not consistent with the study by Burgstaller et al. (2017),
which showed that improvement in fear avoidance of patients in the first phase were not observed
at 6 and 12 months follow-up. This could be due to cultural, social, and other causes in the elderly
in Iran (such as their families and their willingness to have autonomy). A study by Havakeshian
et al. (2013) found that 159 patients with SCI who underwent surgery showed fear of physical
activity after surgery. The practice declined significantly, which is consistent with our study [26].
From the study herein, it can be concluded that there is a consensus on reducing pain and
improving the quality of life after surgery for spinal canal stenosis patients of all ages, particularly
with a focus on the elderly in Iran [16]. It is worth noting that our study is the first in Iran to
explore the benefits of surgery in the elderly, who have lumbar spinal stenosis, and the first to
evaluate the patients at 6 months and one-year follow-up. The limitations of this study include
the relatively small number of patients undergoing surgery, the fact that the study was conducted
in a center, and the follow-up period of one year (which is too short). Of course, it should be noted
that Central Hospital is one of the largest rehabilitation hospitals in Tehran, which is available
for access from all parts of the country; its patients can be reagents. However, it is suggested
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5. Conclusions
In conclusion, surgical treatment in elderly patients suffering from lumbar spinal canal stenosis
or failed conservative treatments appears to have good outcome. For improved results, a larger
randomized control study is suggested.

6. Open Access
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that subsequent studies be carried out in the form of a multi-center. Also, the study should be
conducted with a greater sample size and have multi-year follow-up.
With regard to the aging population of Iran and the results of other studies, our overall
conclusion is that surgery in the Iranian elderly bearing spinal canal stenosis is an appropriate
therapy or method, for this age group (65 years and above) that did not respond to other therapies.
The surgery did not add increased risk to the patients and should lead to reduced pain, improved
daily living activities, improved quality of life, and also divert from limited physical activity due
to fear.
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