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STUDY DESIGN: Cohort comparative study.
OBJECTIVE: Evaluate the suitability of satisfaction scores for the assessment of quality of care and service in spinal rehabilitation.
SETTING: Spinal rehabilitation department.
METHODS: Fifty-two inpatients participated anonymously in a large satisfaction survey, in 2017. A questionnaire containing the
same questions was completed by 96 other inpatients, whose personal details were known, admitted to the same department
between 2017 and 2019. Differences in satisfaction scores were compared between the two groups, between years, and between
identified patients with differences in perceived progress and satisfaction with progress, using Mann–Whitney tests. In the
identified patients, the association between satisfaction and patient demographic, neurological, and functional characteristics was
evaluated using Pearson correlations. Analysis of variance and t test assessed the effect of comorbidities on satisfaction. T test
assessed gender differences between groups. The effect of associated factors on satisfaction was examined using a stepwise linear
regression.
RESULTS: The total satisfaction score was 86.05 ± 16.99 for the anonymous group and 88.75 ± 12.45 for the identified patients (p >
0.05). The only patient characteristics that were associated with satisfaction were years of education, the perception of progress
during rehabilitation, and the satisfaction with progress (p < 0.02). Their contribution to the total satisfaction variance, however, was
relatively small (R2= 0.211).
CONCLUSIONS: The small effect of patient characteristics on total satisfaction indicates that satisfaction scores can be used to
assess the quality of care and service in spinal rehabilitation. This and the similarity in findings between the groups supports the
validity of the questionnaires.
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INTRODUCTION
Many service providers consider client satisfaction to be an
indication of quality of service [1, 2]. Following this understanding,
much effort has been devoted in recent years to assessing the
quality of medical care and services from the patients’ perspective
[3–7]. In healthcare services, however, patient satisfaction may be
influenced also by factors related to the patients themselves,
rather than exclusively by the service and medical care provided
[3, 8, 9]. Chow et al. assigned the term “satisfaction determinants”
to patient-related variables that affect patient satisfaction,
including patients’ expectations and characteristics, such as their
perspective of their health condition, age, education, ethnic
group, and economic or social class [10]. The authors assigned the
term “satisfaction components” to measures of care or service that
patients receive in practice [10, 11]. Health status was frequently
found to be a strong predictor of patient satisfaction: healthier
patients were more satisfied [3, 12]. Mental state also affected
satisfaction: patients with psychiatric diagnosis were less satisfied
with their treatment than were those without such diagnosis
[13, 14]. Findings regarding the association between patient
satisfaction and demographic determinants, such as age, gender,
and education were conflicting [3, 7, 9].

For inpatient rehabilitation, the relationship between quality of
service and care may be considered more complex than in other
health domains. The relatively long stay in hospital of rehabilita-
tion inpatients, and their exposure to many staff members from
different disciplines, may cause difficulty in integrating the
qualities of the various components of service or care, and
satisfaction may hinge on incidental events. Disparities between
the goals of the patient, who is seeking a cure, and those of
caregivers, who strive to improve performance, may be a source of
dissatisfaction, regardless of the quality of care. At the same time,
patients may be aware of differences in goals, and report a high
degree of satisfaction, although actual progress did not match
their expectations [15]. Rehabilitation outcomes, which may be
affected by patient cooperation, can also affect patient satisfac-
tion, further hampering the ability to attribute patient satisfaction
to the quality of care.
Therefore, constructing a satisfaction questionnaire in rehabi-

litation should take into account the unique aspects of the
rehabilitation process, although most of the questionnaires in use
in rehabilitation do not address these aspects [16–20]. Patient
satisfaction surveys, however, are used widely in rehabilitation,
as in other health services, to quantitatively assess patient
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satisfaction and allow comparison between different services,
departments, and institutions [16–20]. Among these surveys are
those conducted by the Israel Ministry of Health and the health
organization “Clalit”. Clalit, which provides health services to over
4.7 million persons in Israel, designed a satisfaction questionnaire
for geriatric and rehabilitation departments (S1 Appendix 1). In
2017, Clalit used this questionnaire in a survey of rehabilitation
inpatients, including those of a Spinal Rehabilitation Department
(SRD), and their relatives. The questionnaire, however, was not
validated in a rehabilitation ward, and it was not clear to what
extent the findings of the study reflect satisfaction determinants
or components.
The present study was conducted to examine the utility of a

satisfaction survey for the assessment of quality of care and
service in spinal rehabilitation. To this end, it examined whether
findings of the Clalit survey of satisfaction with care and service
can be used to assess the quality of care and service in a spinal
rehabilitation ward. A direct comparison of the findings of the
satisfaction survey with measures of care or service that patients
receive in practice in spinal rehabilitation was not practical
because we did not find valid measures that integrate the dozens
of indicators required for direct assessment of the quality of care
and service actually received in spinal rehabilitation. These
indicators include the structure of the healthcare system and
the characteristics of the medical process, which are related to
individuals with SCI. They also include patient satisfaction and
characteristics examined in this study [21].
At the same time, researchers have used patient satisfaction

related to characteristics of care and service as a proxy for the
quality of care and service, if patient characteristics do not bias it.
To evaluate the reliability of the satisfaction questionnaire and

the risk of such a bias, we compared, the responses of two patient
groups to the questionnaire, and tested the associations between
the responses and patient characteristics.

METHODS
Participants
For comparison with 52 unidentified patients of the SRD who had been
examined in the Clalit satisfaction survey in 2017 (Clalit Group), and for the
examination of the association between the satisfaction and characteristics
of identified patients, we enrolled inpatients who were admitted to the
SRD between the years 2017 and 2019 (SRD group). The patients were
selected according to inclusion and exclusion criteria, and based on their
availability to be interviewed, on the day of their discharge from
rehabilitation. Availability depended on the timing of the interview, which
had to be coordinated with external interviewers; to avoid bias, these
interviewers were not part of the department staff, and were not familiar
with the patients. Inclusion criteria were: admission for rehabilitation with a
spinal cord injury (SCI), spinal roots injury, Guillain-Barré syndrome, or
other debilitating polyneuropathy; stay in rehabilitation of at least 28 days;
age of 18 years or older at admission; and proficiency in understanding
Hebrew. Exclusion criteria were documented psychiatric, behavioral, or
cognitive conditions, which could influence the reliability of the answers.

The questionnaire and scoring of satisfaction. The questionnaire used in
the interview for the identified SRD patients (the combined Clalit-SRD
questionnaire) consisted of 41 questions. Thirty nine “Clalit questions”
(from the original Clalit survey), focused on the quality of care and service,
or the satisfaction with them, and two “specific questions” about the
participants’ assessment of their progress, and their satisfaction with that
progress, which were added to the questionnaire for the identified SRD
patients (S1 Appendix 1). The Clalit questions are divided into 6 categories,
each of which was assigned a weight, as a percent of the total score: 15%
for the category of strategic questions, 25% for attitude of staff, 25% for
information quality, 10% for availability of staff, 10% for coordination of
staff, and 15% for conditions at the facility.
The Clalit questions offered a choice between 2, 5, and 10 answers. The

answers for each question were scored as follows: for most of the
questions, which offered five choices, the score for the answer was 1

(indicating that the participant was satisfied) if the participants selected
one of the first two choices (top 2), and 0 (indicating that the participant
was not satisfied) if the participant selected choices 3 or 4. If the
participant selected the 5th choice, indicating that the question was
irrelevant, the answer was not assigned a score. Answers for the two-
choice questions were scored 1 if the participant selected the first choice
and 0 if the participant selected the second choice. Answers to the 10-
choice questions were scored 1 if the participant selected choices 8–10
and 0 if the selected score was lower.
For each of the six categories, the patients’ raw score was calculated by

dividing the number of answers scored 1 (“satisfied”) by the total number
of scored answers. Questions that were not scored because they were
found irrelevant, or for any other reason, were not counted for this
calculation.
We weighted each Clalit question category score. For each patient, we

calculated the weighted category satisfaction score by multiplying the
category raw score by its weight, as a percent of the total score. We
calculated the total satisfaction score, reflecting the overall level of
satisfaction for each participant, by summing up the weighted Clalit
question category satisfaction scores. We then determined the group total
satisfaction score by calculating the mean of the total satisfaction scores of
all patients.

Procedure
External interviewers met the identified enrolled patients, on their
discharge day and completed the combined Clalit-SRD satisfaction
questionnaire. The data collected by the interviewers were entered into
an Excel spreadsheet, together with demographic and clinical information
retrieved from the patients’ hospital records. We retrieved the following
variables: age, gender, years of education, date of lesion onset (defined as
the date on which the lesion appeared or the first time it was mentioned in
the patient’s medical records), comorbidities, length of stay in rehabilita-
tion (LOS) in days, admission American Spinal Injury Association (ASIA)
Impairment Scale (AIS) grade (A–E), admission and discharge ASIA Motor
Score (AMS; range 0–100) and Sensory Score (ASS; range 0–112) [22],
Spinal Cord Independence Measure third version (SCIM III; range 0–100)
[23], and Spinal Cord Ability Realization Measurement Index (SCI-ARMI;
range 0–100) [24]. SCIM III is a scale for the assessment of performance of
daily function. SCI-ARMI is a scale for the assessment of disability weighted
for the neurologic deficit. It allows evaluating quantitatively the
independent role of rehabilitation in improving function, beyond that
expected following spontaneous neurologic improvement.

Data analysis
We used mean and standard deviation, or standard error of the mean, for
descriptive statistics.
To compare the total satisfaction scores among participants of the

anonymous Clalit group with those of the identified SRD group, as well as
between subgroups of identified patients, we used the Mann–Whitney
nonparametric tests for independent samples.
To assess the relationship between the total satisfaction score of

the SRD group and most of the variables retrieved from the patients’
hospital records, the time from lesion onset to discharge from rehabilita-
tion, and the change from admission to discharge (delta) of SCIM,
AMS, ASS, and SCI-ARMI, we used the Pearson correlation coefficient. To
assess the effect of comorbidities, which may not affect daily functioning
and may not be reflected in SCIM (Table 1), we used analysis of variance
and t test. We assessed the gender difference in total satisfaction score
using a t test.
To evaluate associations between the total satisfaction and the

perception of progress during rehabilitation of patients in the SRD group,
and their satisfaction with progress, we compared the total scores on the
39 Clalit questions, between identified SRD patients who selected different
choices, on each of the two “specific questions” (S1 Appendix 1, questions
40–41). We used the Mann–Whitney nonparametric test for this
comparison.
To confirm the effect on the total satisfaction of the patient

characteristics that were found to be associated with it, and to assess
their contribution to the total variance in satisfaction, we performed a
stepwise linear regression.
P values lower than 0.05 were considered significant. Statistical analyses

were performed using the Statistical Package for the Social Sciences (SPSS
version 25.0, Chicago, IL, USA).
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RESULTS
Patient data
Ninety-nine identified inpatients were initially enrolled to the SRD
group. We excluded two patients who stayed in rehabilitation less
than 28 days, and a patient who changed her mind and refused to
participate, leaving 96 patients who were included in the analysis
and contributed to study findings. Of these, 32 were admitted to
the SRD during 2017.
The sample of identified patients included 66 men (68.8%) and

30 women (31.3%). Patient characteristics and clinical findings of
the sample are presented in Tables 1 and 2. Calculated delta AMS
was 10 (±18.7), delta ASS 2 (±11.64), delta SCIM 25 (±16.69), and
delta SCI-ARMI 26 (±18.4).

Satisfaction in the identified patients’ sample
The mean total satisfaction score on the 39 Clalit questions of the
96 identified patients was 88.79 (SD= 12.45). It was 86.21 (SD=
12.05; N= 32) in 2017, 91.83 (SD= 11.08; N= 39) in 2018, and
87.34 (SD= 14.34; N= 25) in 2019. The difference in total
satisfaction score between the years 2017 and 2018, and between
2018 and 2019 was significant (p < 0.01, p < 0.03). The difference in
total satisfaction between 2017 and 2019 was not significant (p=
0.69). Comparison of satisfaction in individual categories between

years is presented in Fig. 1. The satisfaction scores for answers to
individual questions ranged between 60.29 and 100. These and
the category-weighted scores are shown in Table 3.

Comparison of the studies
The total satisfaction rate in the anonymous Clalit group, in 2017,
was 86.05 (SD= 16.99, N= 52). Comparison of total satisfaction
rate between this group and the participants of the identified SRD
group, who were enrolled during 2017, and the 96 participants of
the entire identified SRD group, did not show a significant
difference (p > 0.05). The difference between these groups was
not found to be significant in any of the six categories of the
questionnaire (Fig. 2).

Association between satisfaction rate and patient
characteristics
No statistically significant associations were found between the
SRD group total satisfaction score on the 39 Clalit questions
concerning care and service, and the following variables: age,
gender, LOS, time from lesion onset to discharge from rehabilita-
tion, and admission AIS grade. The associations with admission,
discharge, and delta AMS, ASS, SCIM III, and SCI-ARMI scores were
also non-significant (p > 0.05). The satisfaction scores did not differ
significantly either between any of the four groups with or without
comorbidities (detailed in Table 1), or between the three groups
with comorbidities combined and the patients’ group with no
comorbidity (p > 0.3). The negative correlations of total satisfaction
scores with years of education were significant but weak (r=
−0.264, p < 0.02).
Total satisfaction scores were higher for the SRD group patients

who perceived their condition at discharge as “much better” than
on admission (according to the scores of the last two questions in
Appendix 1 (S1), than for those who perceived their discharge
condition as “better” (91.3 vs. 87.55; p < 0.04). Total satisfaction
scores were also higher for the SRD group patients who perceived
the discharge condition as “better” than for those who perceived

Table 1. Characteristics of identified patients (N= 96).

Feature n or Mean SD or %

Age (years) 53.49 17.25

Male gender 66 68.80

Education (years; N= 88) 12.27 3.4

Main diagnosis

Traumatic SCIa 33 34.38

Nontraumatic SCIa 42 43.75

Spinal stenosis 15 15.63

Disc herniation 9 9.38

Benign spinal cord tumor 8 8.33

Myelopathy of unknown origin 3 3.13

Multiple sclerosis 2 2.08

Vascular spinal cord injury 1 1.04

Syringomyelia 1 1.04

Spinal cervical abscess 2 2.08

Polio 1 1.04

Guillain-Barré syndrome (GBS) 7 7.29

Other widespread neuropathy 6 6.25

Cauda equina syndrome 1 1.04

Low back pain disability 4 4.17

Spinal fracture without SCI 3 3.12

Comorbiditiesb

Complicationsc 10 10.5

Other comorbiditiesd 59 62.1

Mental problemse 5 5.2

No comorbiditiesf 21 22.1
aSCI Spinal cord injury.
bNumber of patients with comorbidities.
cComplication of the main medical problem, mainly SCI, such as
pneumonia, DVT, or UTI.
dSuch as diabetes mellitus, ischemic heart disease, hormonal problems, or
additional trauma.
eMental problems other than those included in the exclusion criteria.
fComorbidities were examined in 95 patients because in one of the
patients the data regarding comorbidities were not clear.

Table 2. Clinical findings of identified patients (N= 96).

Feature n or Mean SD or %

LOSa (days) 82.67 48.16

Days from lesion onset to dischargeb 975 2239

Injury level (n= 76)

C1–C6 33 43.4

T1–T12 20 26.3

L1-S2 23 30.3

Admission AIS grade (n= 76)

A 10 13

B 0 0

C 9 12

D 57 75

Admission AMS (n= 88) 70 22.8

Discharge AMS (n= 83) 82 17.1

Admission ASS (n= 86) 96 19.6

Discharge ASS (n= 83) 98 15.1

Admission SCIM III (n= 95) 44 19.9

Discharge SCIM III (n= 96) 68 18.3

Admission SCI-ARMI (n= 88) 51 20.4

Discharge SCI-ARMI (n= 83) 75 16.5
aLOS length of stay in rehabilitation.
bThe time from lesion onset to discharge from inpatient rehabilitation. The
range was 33–12,186, the median 143.
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“no change” (87.55 vs. 77.7; p < 0.04). Total satisfaction scores
tended to be higher for SRD group patients who were “very much
satisfied” with their progress than for those who were “much
satisfied” (92.7 vs. 88.8; p= 0.15), and were higher for those who
were “much satisfied” than for those who were “moderately
satisfied” (88.8 vs. 78.96; p < 0.01).
The effect of years of education, perception of progress during

rehabilitation, and satisfaction with progress (patient character-
istics that were found to be associated with the total satisfaction)
on total satisfaction was found to be significant (p < 0.01). Their
contribution to the total variance of satisfaction, however, was
relatively small (R2 of their accumulated effect model= 0.211).

DISCUSSION
This study shows that a satisfaction survey can be used to assess
quality of care and service in spinal rehabilitation. This conclusion
has been reached because the influence of patient characteristics
on total satisfaction was minor in the present study, indicating
that satisfaction scores that address quality of care and service,
reflect mainly the quality of care and service in the examined
rehabilitation department.

Patient characteristics and satisfaction
The satisfaction of SRD patients was not found to be significantly
associated with most of the examined patient characteristics
(demographic, those related to time from lesion onset, to
comorbidities, to neurological or functional condition, to ability
realization, or to change in their values during rehabilitation). The
few patient characteristics that affected satisfaction (years of
education, perception of progress, and satisfaction with progress)
made a small contribution to variance in total satisfaction,
indicating that the effect of patient characteristics on SRD
satisfaction scores in spinal rehabilitation was negligible. This
suggests that the main factors affecting patient satisfaction in the
rehabilitation ward were the quality of care and quality of service
that the questionnaire addresses, not patient factors.

Validity of the questionnaires
The similarity in findings between the two examined groups, in
response to repeated use of the same questions, supports the
reliability of the questionnaires. Total satisfaction rate in the 32
identified SRD patients admitted to rehabilitation in 2017 (86.21,
SD= 12.05), and of the 96 identified patients admitted between
2017 and 2019 (88.79, SD= 12.45) was found similar to the total

satisfaction rate in the group of 52 anonymous patients of the
Clalit survey from 2017 (86.05, SD= 16.99). The similarity in
satisfaction scores between the groups also indicates that
satisfaction scoring was independent of identification, and that
satisfaction rate in the SRD was stable. The stability persisted for
three years and across all satisfaction categories (Figs. 1 and 2).
The slight fluctuation in satisfaction between years, mainly with
regard to the availability of the staff, indicated in Fig. 1, may be
attributed to fluctuations in the size of nursing staff that occur
from time to time, which may affect timely response to calls and
requests, and sensitivity to patients’ pain.
The patients included in the identified sample most likely had

medical conditions similar to those in the Clalit survey because
they had typical admission diagnoses encountered in the
inpatient SCI rehabilitation unit, and showed changes in
neurological and functional conditions that characterize patients
admitted to the SRD (Tables 1 and 2).
The combination of being reliable and able to reflect the quality

of care and service, and not other traits, supports the validity of
the questionnaires used in Clalit study and in the study of
identified SRD patients.

Satisfaction of patients after SCI
The total rate of satisfaction with care and service in the SRD of
both the anonymous and identified patients described here was
86–91%. The main satisfaction class studied after SCI is satisfaction
with life, and most of the studies on life satisfaction after SCI
examined patients in the community [25–30]. Jörgensen et al.
recently examined satisfaction with life as a whole and in ten
domains of life in Sweden. The authors found that 78% of SCI
patients were at least “rather satisfied,” which is quite close to the
satisfaction rate in our study.
In most studies, however, Satisfaction with life after SCI was

associated with patient characteristics. In the Swedish study, life
satisfaction was negatively associated with the severity of the
neurological deficit and with secondary health conditions [25]. In a
British study, life satisfaction was found to be related to appraisal
of disability, participation, and secondary complications of the SCI
[26]. In other studies, life satisfaction was associated with gender,
re-hospitalization, time from injury, level of injury, disability,
handicap, pain, education, social skills, and the economic
condition of the person and the country [27–30]. Satisfaction
with life may also influence the report on satisfaction with care
and service [4]. But most of the studies examined its relationship
with patient characteristics, in the chronic SCI phase in the

Fig. 1 Satisfaction of the identified participants: 2017 (N= 32), 2018 (N= 39), and 2019 (N= 25). Values are presented with means ± SE.
*p < 0.05; **p < 0.01.
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community, and some of the studies showed conflicting relation-
ships, or no correlation with time from injury [28, 29]. By contrast,
the present study examined inpatients.
Only a few publications assessed the satisfaction of SCI patients

with care or service. Two of these assessed it in the community,
and showed that 70% of participants indicated satisfaction with
healthcare services, which correlated with various patient
characteristics [4, 5]. We found one study of satisfaction with care
during acute SCI hospitalization. It showed that most patients
were satisfied with the quality of the information received and the
relationship with the healthcare practitioners, but reported
dissatisfaction with the content of the information [6]. We found
no previous study that assessed overall satisfaction with care and
service, and its relationship with patient characteristics, at
discharge from inpatient rehabilitation.

Study limitations
The indirect inferences of the present study from the Clalit survey
and the possibility of additional reasons for the minimal influence
of patient characteristics on satisfaction may limit the robustness
of the findings of the present study. If the data of the patients who
participated in the Clalit study had been analyzed, it could have
demonstrated the effect of patient factors on the satisfaction

score of that survey more precisely than did the data obtained
from another patient group. We were not able, however, to use
the data of the patients who participated in the Clalit survey
because that study was anonymous, but the similarity we
demonstrated between the study groups minimizes the likelihood
of bias due to this limitation.
It is possible to attribute the minimal influence of patient

characteristics on satisfaction to reasons other than those
suggested here. These include the omission from our analysis
of factors, such as the mental condition of the patient, the mode
of payment, and a general tendency of patients to report
relatively high satisfaction during rehabilitation [25, 26]. Note,
however, that we excluded patients with mental conditions
that may affect satisfaction, and we found no difference in
satisfaction between those with mental conditions who com-
plied with the inclusion-exclusion criteria, and the other patients.
The mode of payment was similar for most participating
patients, who are insured by one of the four HMOs in Israel.
The distribution of scores in this study (range 60.29–100; SD=
12.45) reflects a substantial variability, and does not support the
possibility that a general tendency influenced the reported
satisfaction. These factors, therefore, are unlikely to have
affected the findings.

Table 3. Raw and total satisfaction scores of identified patients.

Category or number
of the question

Number of
scoresa

Number of
scores of 1b

Satisfaction
scorec

Category or number
of the question

Number of
scoresa

Number of
scores of 1b

Satisfaction
scorec

Total satisfaction
score

3485 3103 88.82 Information quality 863 814 94.32

4 95 92 96.84

Strategic questions 284 249 87.68 5 95 90 94.74

1 96 75 78.13 7 94 90 95.74

2 93 86 92.47 10 90 85 94.44

39 95 88 92.63 12 96 95 98.96

13 96 96 100

Attitude of staff 1172 1060 90.44 14 15 15 100

3 96 87 90.63 15 95 91 95.79

6 96 93 96.88 24 94 73 77.66

8 96 91 94.79 27 93 87 93.55

16 95 93 97.89

17 94 90 95.74

18 95 86 90.53 Availability of staff 174 145 83.33

19 68 58 85.29 22 79 60 75.95

20 92 83 90.22 29 95 85 89.47

21 75 64 85.33

23 89 67 75.28 Conditions at facility 637 514 80.69

28 93 86 92.47 30 96 86 89.58

38 91 88 96.70 31 68 41 60.29

9 92 74 80.43

33 96 85 88.54

Coordination of staff 355 321 90.42 34 96 79 82.29

11 94 78 82.98 35 95 86 90.53

25 87 80 91.95 36 94 77 81.91

26 91 90 98.90 37 92 60 65.22

32 83 73 87.95
aThe total number of scores (0 or 1) assigned to the 39 questions representing the quality of care and service.
bThe number of participants who answered the question with a score of 1.
cTotal satisfaction score, calculated as the sum of strategic questions × 0.15+ attitude of staff × 0.25+ information quality × 0.25+ availability of staff × 0.1+
coordination of staff × 0.1+ conditions at facility × 0.15.
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CONCLUSIONS
This study showed that patient characteristics scarcely affect
satisfaction in spinal rehabilitation, and that inpatient satisfaction
reflects mainly the quality of care and service in this patient
population. Satisfaction surveys, therefore, can be used to assess
quality of care and service in spinal rehabilitation.

DATA AVAILABILITY
The datasets generated and/or analysed during the current study are available from
the corresponding author on reasonable request.
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