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Abstract
Introduction and objective. Patient-reported outcome (PRO) questionnaires have become the standard measure for 
treatment effectiveness after spinal surgery. One of the most widely used generic PROs is the SF-36 Health Survey. The aim 
of this study was to specifically focus on validating the SF-36 Health Survey to confirm that the tool is an acceptable and 
psychometrically robust measure to collect HRQoL data in Polish patients with spinal stenosis.�  
Materials and Methods. Patients were eligible if they were above 18 years of age and had been qualified for spine surgery 
of the lumbar region due to either discopathy or non-traumatic spinal stenosis. All patients filled-in the Polish version of 
the SF-36 and a demographic questionnaire. Standard validity and reliability analyses were performed.�  
Results. 192 patients (83 women – 43.2%) agreed to take part in the study (mean age: 57.5±11.4 years). In 47 patients 
(24.5%), using MRI, ossification of the ligamenta flava were found. Cronbach’s alpha coefficients showed positive internal 
consistency (0.70–0.92). Interclass correlations for the SF-36 ranged from 0.72 – 0.86 and proved appropriate test-retest 
reliability. Satisfactory convergent and discriminant validity in multi-trait scaling analyses was seen.�  
Conclusions. The Polish version of the SF-36 is a reliable and valid tool for measuring HRQoL in patients with spinal 
stenosis. It can be recommended for use in clinical and epidemiological settings in the Polish population. However, caution 
is warranted when interpreting the results of the ‘role limitations due to physical health problems’ and the ‘role limitations 
due to emotional problems’ scales because of floor and ceiling effects.
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INTRODUCTION

Patient-reported outcome (PRO) questionnaires have become 
the standard measure for treatment effectiveness after spinal 
surgery [1]. The most commonly used PRO questionnaires 
include pain scales for back and leg pain (visual analog scale/
numeric rating scale) [2], Oswestry disability index [2], and 
the Short Form-36 (SF-36) Health Survey [3].

Broadly defined, there are two types of PROs (sometimes also 
referred to as ‘health-related quality-of-life’ questionnaires):
1)	generic instruments intended for use both in general 

population surveys and in studies of patients with diverse 
health conditions;

2)	disease-specific instruments developed for use among 
specific patient populations (e.g. cancer patients, 
diabetics, etc.) [4]. The majority of these measures have 
been developed in English-speaking countries and, until 
relatively recently, the evidence supporting their validity 
and reliability has been derived primarily from studies 
conducted among English-speaking patients [4]. However, 
the growing interest expressed both by the public (e.g. 
government health care agencies, patient groups) and 

private (pharmaceutical industry) sectors facilitates the 
development of national-level studies that focus on the 
adaptation and validation of PROs [5].

As mentioned before, one of the most widely-used generic 
PROs is the SF-36 Health Survey. The SF-36 was developed 
in the USA in the late 1980s as part of the Medical Outcomes 
Study, a longitudinal investigation of the self-reported health 
status of patients with a range of chronic conditions [3].

There is an ongoing debate whether health-related 
quality-of-life (HRQoL) can be a valid proxy in patients 
undergoing spine surgery [1]. Chow et al. [6] have defined 
patient satisfaction as ‘The degree to which patients feel they 
have received high quality health care’. However, distinct 
from quality and effectiveness, satisfaction is an entirely 
subjective measurement, defined differently by different 
people and related to many factors, including age, gender, 
education, lifestyle, expectations, psychological status, 
and individual values [1, 6]. Many authors advocate the 
importance of collecting patient QoL data [6, 7]. Chow et al. 
[6] view satisfaction as the ‘ultimate end-point to the health-
care pathway’. However, other authors see satisfaction as a 
simple measure of service, and of secondary importance to 
safety and effectiveness of care [1, 8]. Most physicians across 
all specialties agree that care delivery that is ineffective or 
not safe is of low quality, regardless of whether patients are 
satisfied with their health-care service [1].
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To add to this discussion the authors of the presented study 
decided to validate and assess the acceptability of the Polish 
version of the SF-36 [9] in patients suffering from lumbar 
spinal stenosis, and who were being prepared to undergo 
surgery of the spine.

OBJECTIVES

The aim of the study was to specifically focus on validating the 
SF-36 Health Survey to confirm that the tool is an acceptable 
and psychometrically robust measure to collect HRQoL data 
in Polish patients with spinal stenosis. The authors have 
previous experience in performing this kind of validation 
studies [10, 11, 12].

MATERIALS AND METHOD

Patients. The patients were recruited prospectively between 
January 2011 – September 2013 in the Department of 
Traumatology and Neuroorthopaedics in the Rydygier 
Specialist Hospital in Krakow, Poland. Patients were eligible 
if they were above 18 years of age and had been qualified for 
spine surgery of the lumbar region due to either discopathy or 
non-traumatic spinal stenosis. Exclusion criteria included lack 
of consent to participate in the study, inability to understand 
or complete the questionnaires, and spinal stenosis due to a 
malignant process or trauma.

The protocol of the study was approved by the Jagiellonian 
University Medical College Bioethical Committee (Registry 
No. KBET/176/B/2011). Each patient gave informed consent to 
participate in the study, which was performed in accordance 
with the ethical standards laid down in the 1964 Declaration 
of Helsinki and its later amendments.

The patients included were classified into groups based on 
whether or not their ligamenta flava were ossified (ossification 
of the ligamentum flavum – OLF, determined on the basis 
of MRI) to additionally validate the SF-36 in this subgroup 
of patients.

Clinical history and physical examination were registered 
for all patients from patient files. Each patient qualified for the 
study had either a CT or MRI performed of the lumbosacral 
region. MRI was the imaging method of choice, and CT was 
only performed in the case of patients having metal implants 
preventing MRI. Imaging allowed assessment of the level of 
spinal stenosis. This level was always treated as the site from 
which the OLF was excised. Ligamentum flavum thickening 
and spinal stenosis were defined as per the definitions given 
by Sakamaki et al. [13].

Interview procedure. The patients were approached one 
day before the surgery and informed about the study. They 
were interviewed only after written informed consent was 
obtained. Each patient completed the Polish version of the 
SF-36 and a questionnaire concerning demographic data. 
The questionnaires were administered by qualified clinical 
staff – medical doctors.

A subset of randomly chosen (based on a computer generated 
algorithm) patients completed the questionnaires twice for 
evaluation of stability (n=30) and responsiveness (n=30). 
Patients completing the SF-36 for stability were assessed at 
14 days pre-operatively and one day pre-operatively. Patients 

completing the SF-36 for responsiveness were assessed 1 day 
pre-operatively and 42 days post-operatively. All patients 
agreed to fill-in the questionnaire a second time.

The SF-36 Health Survey. This survey is composed of 36 
questions and standardized response choices, organized into 
eight multi-item scales:

–– physical functioning (PF);
–– role limitations due to physical health problems (RP);
–– bodily pain (BP), general health perceptions (GH);
–– vitality (VT), social functioning (SF);
–– role limitations due to emotional problems (RE);
–– general mental health (MH).

All raw scale scores were linearly converted to a 0 – 
100 scale, with higher scores indicating higher levels of 
functioning or well-being. In this study, the pre-translated 
Polish version of the SF-36 was used [9].

Measures of SF-36 acceptability. The acceptability of the 
SF-36 was assessed by the response rate, percentage of 
missing data, assistance and time needed to complete the 
questionnaire, and details of items considered upsetting, 
confusing or difficult in the questionnaire [10, 12]. Assessment 
of whether the patients found any of the SF-36 questions 
‘upsetting, confusing or difficult’ was carried out by asking 
the patients directly which (if any) of the SF-36 questions were 
upsetting, confusing or difficult. If a patient answered ‘yes’ 
to any of the above, he was asked for additional comments 
on this subject.

Statistical analysis. Several pre-planned standard 
psychometric tests were conducted. These approaches can 
be seen in the EORTC Module Development Guidelines 
[14]. Scoring of the two measures followed the standard 
scoring instructions [3, 4, 9]. To analyse the data, descriptive 
statistics (mean, standard deviation, percentage distribution) 
were used.

The significance level was set at p<0.05. Statistical analysis 
was conducted using computer software Statistica 10.0 PL 
by StatSoft Poland, licensed to the Jagiellonian University 
Medical College In Kraków.

Statistical analysis – Validity. To confirm the hypothesized 
scale structure of the SF-36, convergent and discriminant 
validity were used. Convergent validity was assessed by 
correlating each item with its own scale of the SF-36 [4, 
10, 12]. Evidence of item convergent validity was defined 
as a correlation of 0.40 or greater between an item and its 
own scale (corrected for overlap). Discriminant validity was 
assessed by correlating each item with any other scale of the 
SF-36 [4, 10, 12]. ‘Any other scale’ means each of the SF-36 
scales, apart from the scale from which the relevant item 
originates. A scaling success for an item was seen when the 
correlation between an item and its own scale (corrected for 
overlap) was significantly higher (i.e. two standard errors or 
greater) than its correlation with other scales [15].

Clinical validity was assessed using the Wilcoxon rank sum 
nonparametric test. This assesses if the questionnaires were 
able to discriminate between subgroups of patients differing 
in clinical status [12]. The known-group used in this study 
was a priori based on the presence or lack of OLF.
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Statistical analysis – Reliability. Cronbach’s alpha coefficient 
was calculated to assess the internal consistency of the Polish 
version of the SF-36. Internal consistency estimates of a 
magnitude of >0.70 were considered acceptable for group 
comparisons [15]. Test-retest reliability of the SF-36 was 
assessed using interclass correlations (ICC) between baseline 
and retest. A correlation of >0.80 was considered ‘good’ [15].

Statistical analysis – Responsiveness to change over time. 
Assessment of responsiveness of the scales to treatment was 
performed by comparing pre-treatment and post-treatment 
assessments of patients (n=30). Due to the non-normality of 
the data, the Mann-Whitney U test was used.

Statistical analysis – Sample size calculation. Study sample 
size was based on the proposal of Tabachnick and Fidell [16], 
which states that in order to obtain reliable estimates, the 
number of observations should be 5–10 times the number of 
variables in the model. Thus, the required number of patients 
to conduct this study was between 180 – 360.

RESULTS

Patient characteristics and acceptability. During the 32 
month recruitment period a total of 192 patients (83 women 
– 43.2%) agreed to take part in the study, with a mean age of 
57.5±11.4 years. Patients’ demographic data are presented in 
Table 1. In 47 patients (24.5%), using MRI, OLF were found.

During the recruitment period, 243 patients who qualified 
for the study were approached. Of this number, 192 (79%) 
agreed to take part in the study. Overall, only 4.3% of item 
responses were missing.

Fifty-two interviewees (27.1%) required assistance 
completing the questionnaires, mostly in order to read the 
items and mark the answers. The total time for completion 
of the questionnaires and interview was 13.8±2.1 minutes 
without assistance and 24.5±3.7 with assistance.

Table 2 presents means, standard deviations, and 
percentage of floor and ceiling for SF-36 scales.

Reliability and validity. Results of multi-trait scaling 
analyses are presented in Table 3.

Taking into account the SF-36, its own-scale correlations 
were considered good. All item correlations within their 
own scales exceeded the 0.40 criterion, and were correlated 
higher with their own scale than with the other scales. All 
presented Cronbach alpha values exceeded the 0.7 criterion.

For test-retest assessment ICC was used. The ICC’s for the 
SF-36 ranged from 0.72 – 0.86, showing good repeatability 
of the scales.

Clinical validity assessment by known-group comparison 
showed that the SF-36 was not able to discriminate between 
patients with and without OLF (p>0.05)

Responsiveness to treatment. Differences between pre-
surgery and on-surgery assessments were evaluated for the 
scales of the SF-36. The scales that displayed significant 
differences between the two assessments were: PF (p<0.001), 
BP (p<0.001), RP (p=0.01), GH (p=0.01) and MH (p=0.03). 
The VT (p=0.54), SF (p=0.61) and RE (p=0.39) scales failed 
to display treatment-associated differences.

Table 1. Patients’ demographic data

Variable Overall n=192

Age (mean±SD) 57.5±11.4

Female (%) 83 (43.2%)

Male (%) 109 (56.8%)

Education (%)

Elementary 62 (32.3%)

High School or equivalent 101 (52.6%)

University 29 (15.1%)

Current working status (%)

Employed 103 (53.6%)

Unemployed 17 (8.9%)

Retired/Pensioner 72 (37.5%)

Living (%)

Alone 23 (12.0%)

With partner or family 162 (84.4%)

With others 7 (3.6%)

Table 2. Means, standard deviations, and percentage of floor and ceiling 
for SF-36 scales

SF-36 scales
Whole group (n=192)

Mean (SD) Floor (%) Ceiling (%)

PF 71.1 (20.3) 1 10.9

RP 54.0 (18.6) 10.4 16.1

BP 63.9 (27.2) 2.1 14.6

GH 64.5 (18.0) 1.6   3.7

VT 68.7 (20.6) 1   1.6

SF 84.1 (16.2) 1.6 24.5

RE 69.9 (31.4) 14.1 21.4

MH 71.8 (18.3) 0.5   2.6

SD – standard deviation; PF – physical functioning; RP – role limitations due to physical health 
problems; BP – bodily pain; GH – general health perceptions; VT – vitality; SF – social functioning; 
RE – role limitations due to emotional problems; MH – general mental health.

Table 3. SF-36 multi-trait scaling analyses

SF-36 scales
Whole group (n=192)

Convergent validity1 Discriminant validity2 Cronbach’s alpha

PF 0.54–0.69 0.14–0.39 0.92

RP 0.50–0.77 0.21–0.32 0.85

BP 0.49 0.01–0.21 0.72

GH 0.61–0.72 0.09–0.41 0.78

VT 0.44–0.65 0.11–0.18 0.71

SF 0.62 0.06–0.43 0.70

RE 0.48–0.67 0.03–0.22 0.74

MH 0.42–0.51 0.14–0.29 0.73

SD – standard deviation; 1 – Item-own scale correlation, Spearman correlation coefficient, 
corrected for overlap; 2 – Item-other scale correlation, absolute values displayed, Spearman 
correlation coefficient.
PF – physical functioning; RP – role limitations due to physical health problems; BP – bodily 
pain; GH – general health perceptions; VT – vitality; SF – social functioning; RE – role limitations 
due to emotional problems; MH – general mental health.
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DISCUSSION

The presented manuscript reports on the validation of the 
SF-36 Health Survey to confirm that this tool is an acceptable 
and psychometrically robust measure to collect HRQoL data 
in Polish patients with spinal stenosis. To the best of the 
authors’ knowledge, this is the first study to validate the SF-36 
in Polish patients suffering from orthopaedic/neurosurgical 
problems, in this case, spinal stenosis.

As new treatment options arise, it is imperative to remember 
that HRQoL should always accompany the surgical outcome. 
Generic HRQoL measures may help to assess the overall 
HRQoL of a patient, and thus highlight important, treatment-
related issues.

There is no doubt that the use of PROs represents an 
important step towards patient-centered care, and can 
help drive the demand for a specific health-care entity in 
a consumer-driven market [1]. However, the authors agree 
that patient satisfaction scores alone should not be used to 
represent the overall quality of spine care. Patient-centered 
measures of safety and effectiveness of care should remain the 
most important measures of quality. Compromised safety and 
effectiveness of care in the setting of high patient satisfaction 
undermine the aims of the quality movement. As this study 
shows, PROs can be helpful in quality improvement; however, 
it is agreed that they should not be used as a proxy for overall 
quality of care in surgical spine care.

The results of the presented study indicate that the Polish 
version of the SF-36 demonstrates good agreement with the 
original questionnaire and other language versions [4, 17, 
18]. The findings described in this study show and confirm 
that the SF-36 has adequate levels of cross-cultural validity, 
and might also be applicable to other languages and cultures. 
However, it has to be borne in mind that such cultural aspects 
may influence the relationship between overall HRQoL and 
its sub-dimensions [19].

The SF-36 proved to be acceptable to the tested sample 
of patients. This is further enhanced by the low number of 
missing item responses. In the original study [20], as well as 
other validation studies [4, 17, 18], construct analysis of the 
EORTC QLQ-OV28 confirmed the presence of eight distinct 
scales, in which items within each scale were highly correlated 
with one another, compared with items from other scales. The 
analysis also showed appropriate Cronbach’s alpha values for 
all of the SF-36 scales. Even though some scales had a border 
Cronbach’s alpha of 0.7, it was recognized that these are only 
guidelines, rather than simple cut-off or threshold scores. 
Test-retest values were considered good, as was responsiveness 
to change, which showed that most of the SF-36 scales respond 
to patient’s change in HRQoL following surgical treatment.

The results of known-group comparison demonstrated 
that the SF-36 is not able to discriminate between patient 
subgroups differing in clinical status. This is most probably 
caused by the fact that OLF formation is usually asymptomatic 
[21]. Even when OLF becomes symptomatic, they are hard 
or impossible for the patients and clinicians to distinguish 
from other causes of spinal stenosis. This is only possible with 
the use of appropriate imaging modalities. However, due to 
the results of this study, it is now known that the SF-36 is a 
valid HRQoL measure also in patients with spinal stenosis 
caused by OLF formation.

Problems were detected with two SF-36 scales – RP and RE 
– both of which had significant floor and ceiling effects. This 

may have considerable implications for the interpretation of 
treatment effects because floor and ceiling effects represent 
cohorts of people whose scale scores may not be accurate 
measurements of their true level of functioning [22]. An 
alternative explanation is that the floor-ceiling effects on the 
two scales represent a cohort of people whose functioning 
could not be improved [22].

These findings do not preclude the use of the SF-36 in 
spine surgery; they simply underline the importance of 
using a scale that matches the spectrum of health covered 
by the study sample. Even generic measures have some 
degree of specificity, and it should be recognized that the 
term ‘generic’ is relative and does not indicate universal 
applicability [22]. Following the study of Baron et al. [22], it 
is suggested that the RP and RE SF-36 scales should not be 
used to measure changes in health status in either routine 
clinical practice, or in clinical trials, because floor and ceiling 
effects are likely to lead to an underestimate of treatment 
effectiveness.

This study has one limitation: the fact that responsiveness 
of the scales to treatment was performed on a fairly small 
group of patients. This warrants caution when interpreting 
the results of this part of the statistical analysis.

The findings of this study have demonstrated that SF-
36 scale scores are valid, but have certain limitations that 
somewhat restrict their usefulness in the evaluation of 
HRQoL in patients undergoing spine surgery.

CONCLUSIONS

In conclusion, the Polish version of the SF-36 is a reliable 
and valid tool for measuring HRQoL in patients with spinal 
stenosis. It can be recommended for use in clinical and 
epidemiological settings in the Polish population. However, 
caution is warranted when interpreting the results of the 
‘role limitations due to physical health problems’ and ‘role 
limitations due to emotional problems’ scales because of 
floor and ceiling effects.
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