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Study design: Retrospective cohort examination.
Objectives: Data on expectations and satisfaction rates in elderly patients operated for lumbar
spinal stenosis (LSS) are limited. The present study aimed to investigate these issues as well as
the factors that might affect them.
Setting: A university affiliated hospital.
Patients and methods: A follow-up study of 367 consecutive patients aged 65 years and older
(mean age 71.4 years), who underwent surgery for degenerative LSS between 1990 and 2000.
Data collection included patients’ preoperative expectation, demographic data, body mass
index, operative risk, duration of symptoms, clinical presentation and patients’ satisfaction on
follow-up, pain level, activities of daily living level and walking ability. Data were recorded
before operation and on follow-up. Preoperative and follow-up data were analyzed by
univariate and multivariable models.
Results: The response rate on follow-up was 81% (298 patients). A logistic regression analysis
showed that advanced age, male gender and high education level were independently associated
with positive expectations, while a great number of covariates were associated with patients’
satisfaction. High patients’ expectations were positively interrelated with satisfaction (r¼ 0.332,
Po0.001).
Conclusions: In the elderly, preoperative expectations reasonably predict their postoperative
satisfaction rate. It is suggested that a greater effort should be made to narrow the gaps between
expectations and satisfaction, perhaps by providing more accurate preoperative information
data regarding the outcomes of planned surgery.
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Introduction

Much of the interaction between patients and physicians
is based upon the mutual goal of optimizing patients’
health. This has been suggested to affect patients’
compliance, satisfaction level and the degree of ‘doctor
shopping’.1 Patients’ expectations and satisfaction are
key measures of the quality of care and are more likely
to associate with the quality of life.2

Some studies have concluded that levels of satisfac-
tion are not affected by unmet expectations, or that
there was little evidence to show that expectations play
a significant role in the evaluation of satisfaction with
care.3–5 However, others have shown that levels of

satisfaction do relate to preoperative expectations6,7 and
may serve as significant predictors of dissatisfaction and
mood disturbance.1,2 In particular, patients’ satisfaction
or dissatisfaction after spinal surgery has been shown to
be influenced by patients’ expectations, their medical
condition and health status, psychosocial variables,
and characteristics of the treatment.8–10 These studies
included younger age groups and cannot be generalized
to the elderly. A recent follow-up study11 comprising 83
patients reported that patients satisfaction correlated
with postoperative back pain, leg pain, numbness and
subjective difficulty in walking; however, by multivariate
regression analysis the only independent correlate was a
subjective walking difficulty, and it was concluded that
postoperative level of functioning was weakly correlated
with satisfaction.
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Satisfaction level reflects both various care variables
and patients’ own variables such as expectations,
characteristics and psychosocial determinants.7 The
study of preoperative expectations and postoperative
satisfaction in elderly patients operated for lumbar
spinal stenosis (LSS) may assist in identifying the factors
that affect patients’ expectations and satisfaction and
uncover the possible interrelations between them.

Methods

Subjects
The study took place in the spinal surgery unit of
a university affiliated hospital. We included all 367
consecutive patients aged 65 years and older, who
underwent surgery for LSS between 1990 and 2000.
Upon conclusion of the follow-up period, 5% (17/367)
of patients died and the other 7% (52/367) could not
be contacted. Informed consent was obtained from all
participants and the study was approved by the local
Institutional Review Board of the hospital.

The diagnosis of LSS was made on the basis of clinical
and radiographic evidence. Indications for surgery
included disabling back and/or leg pain and progres-
sively limited walking ability. Only patients with stenosis
due to degenerative spondylosis were included.

Assessment of patients
All patients were interviewed by one of the authors
(ZA). A locally developed structured questionnaire was
used, and a database was compiled using inpatient
medical records. We included demographic data, body
mass index (BMI), associated comorbidities (based on
ICD-9 codes), preoperative risk as assessed by the scale
of the American Society of Anesthesiology12 (ASA,
graded from ‘ASA class I’ – a normal healthy patient to
‘ASA class V’ – a patient not expected to survive 24 h,
with or without surgery), pain perception by the visual
analogue scale (VAS, graded as ‘0’ for no pain to ‘10’
point for maximal pain), duration of symptoms, clinical
presentation, and walking ability (distance, meters). The
level of basic activities of daily living (ADL) was
evaluated by the Barthel index13 (patients with an index
of less than 55 are defined as dependent, 55–84 need
modified dependency, and 85 and more as independent).

Preoperative expectations were assessed by a single
question: ‘Do you have low, or high, expectations to
have a successful surgical treatment?’ to which patients
answered with ‘low/high’. Upon conclusion of the study
(December 2000), a telephonic interview was conducted
and patients were asked whether they were ‘very or
somewhat satisfied’, or ‘somewhat or very dissatisfied’.
The reliability and validity of this type of a single-
question questionnaire of health care behavior and
satisfaction has already been established.5

Statistical analysis
This was a retrospective cohort study. Descriptive
statistics were performed by SPSS 12.0. Univariate

associations between independent variables and expec-
tations and satisfaction were calculated with the
Wilcoxon rank test for categorical variables and
Pearson’s correlation test for continuous variables.
Nonparametric data were analyzed by the w2 test. A
logistic regression analysis was used to assess factors
related to patients’ positive expectations and satisfac-
tion. Odds ratio and their 95% confidence interval (CI)
were calculated. We constructed a logistic model, based
on results of the univariate analysis and potential
clinical relevance. For covariates we used gender, age,
years of education, BMI, Barthel score of ADL, severity
of pain on follow-up, number of comorbidities and ASA
class.

Results

The mean age of the patients at the time of surgery was
71.475.4 years. In all, 62% of them were aged between
65 and 74 years, 29% between 75 and 85 years and 9%
were older than 85 years. The general characteristics of
the study population are presented in Table 1.

Expectations
There were some differences in baseline characteristics
between the group of patients expressing positive
preoperative expectations and the group expressing
negative expectations. Those having positive expecta-
tions were older (71.975.4 versus 70.775.2 years,
P¼ 0.004), males (71% of all group patients versus
18%, w2¼ 99.9, Po0.001), were not living alone (96%
of all group patients versus 89%, w2¼ 5.8, P¼ 0.016)
and had more years of formal education (9.773.1 versus
8.572.5, P¼ 0.001). Other data regarding duration and

Table 1 General preoperative characteristics of patients
(n¼ 367)

Mean (SD)

Age (years) 71.475.4
Female (%) 153 (51)
BMI (kg/m2) 26.5773.89
Married (%) 209 (70)
Education (years) 9.2572.97
Number of associated comorbidities 2.8571.84

ASA class (%)
I 69 (23)
II 196 (66)
III 33 (11)

Barthel index 71.76710.48
VAS scale 8.5872.02

Preoperative walking distance (m)
Less than 50 97 (32)
Less than 250 but more than 50 136 (46)
Less than 1000 but more than 250 45 (15)
Unlimited 20 (7)
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clinical presentation of spinal stenosis, type of surgery,
decompressed levels and rate of reoperation were similar
in the two groups. There was also no significant
difference between the age groups (65–74 years, 75–84
years and 85 years and older) with regard to expecta-
tions for successful surgery. The logistic regression
showed that only male gender, education level, and
advanced age were independently and significantly
associated with patients’ positive expectations (Table 2).
The overall accuracy of this model to predict patients’
positive expectations was 70%. Sensitivity and specifi-
city were 80 and 55%, respectively, positive predictive
value 72% and negative predictive value 43%.

Satisfaction/dissatisfaction
This was evaluated after a mean follow-up time of
41.62 months. The response rate on follow-up was 81%
(298/367). Significant improvements were reported with
regard to pain perception (DVAS scale 4.93, Po0.001),
and functional status (DBarthel index (15.59, Po0.001).
The number of patients who were limited in walking
distance up to 50m decreased by 22% (w2¼ 44.9,
Po0.001), and the number of patients having no
walking limitation increased by 27% (w2¼ 70.6,
Po0.001).

On follow-up, 66% of the patients reported to be
satisfied. This was more prevalent among males,
compared with females (77 and 57%, respectively;
w2¼ 12.94, Po0.001), but was not associated with age.

A logistic regression analysis (Table 3) showed that
patients’ satisfaction (somewhat or very satisfied) was
associated with a number of covariates. These included

high preoperative expectations, male gender, education
level and walking distance on follow-up. Number of
comorbidities (in particular the presence of osteoarthri-
tis, diabetes mellitus, and depression) did not adversely
affect satisfaction. The overall accuracy of this model
to predict positive patients’ satisfaction is 71%, and
sensitivity is 85%, specificity is 43.0%, and positive and
negative predictive values were 75 and 33%, respec-
tively.

Expectations and satisfaction interrelations
In all, 80% of satisfied patients belonged to those
expecting (preoperatively) successful surgery, while only
48% (Po0.001, w2¼ 33.89) belonged to the group
expressing negative expectation. A correlation analysis
of expectations and satisfaction resulted in an r value
of 0.332, Po0.001.

Discussion

We have retrospectively evaluated expectations, satis-
faction and the interrelations existing between expecta-
tions and satisfaction in elderly patients undergoing
surgery for LSS. Our results suggest that patients’
preoperative expectations and their postoperative satis-
faction exhibit a complex of multiple relationships
of sociodemographic factors, associated diseases and
clinical presentation.

The results of the present study are instructive with
regard to the following points:

(1) Expectations: Male gender, higher education level,
and increasing age were independently associated with

Table 2 Logistic regression analysis of covariates associated with high (positive) expectations

Covariates B (SE) Wald statistic P Odds ratio (95% CI)

Constant �2.82 (1.04) 7.29 0.007
Male gender 0.80 (0.29) 7.50 0.006 2.22 (1.2573.92)
Age (years) 0.58 (0.17) 11.57 0.001 1.78 (1.2872.48)
Education (years) 0.57 (0.25) 5.34 0.021 1.77 (1.0972.89)
BMI (kg/m2) 0.21 (0.17) 1.64 0.200 1.24 (0.8971.71)
Barthel 0.17 (0.29) 0.35 0.552 1.19 (0.6772.09)
Comorbidity 0.11 (0.19) 0.35 0.554 1.12 (0.7771.64)
Pain 0.02 (0.33) 0.00 0.954 1.02 (0.5371.95)
ASA 0.04 (0.23) 0.03 0.872 0.96 (0.6171.52)

Table 3 Logistic regression analysis of variables associated with postoperative patients’ satisfaction

Covariates B (SE) Wald statistic P Odds ratio (95% CI)

Constant �3.58 (0.86) 17.203 o0.001
Positive expectation 1.06 (0.30) 12.525 o0.001 2.90 (1.6175.23)
Male gender 0.83 (0.33) 6.405 0.011 2.30 (1.2174.37)
Education level (years) 0.63 (0.21) 9.147 0.002 1.88 (1.2572.84)
Barthel index on follow-up 0.32 (0.19) 2.643 0.104 1.37 (0.9472.02)
Walking distance (m) on follow-up 0.29 (0.14) 4.116 0.042 1.34 (1.0171.77)
Age (years) at the time of operation 0.27 (0.19) 1.986 0.159 1.31 (0.9071.92)
Postoperation time (months) 0.11 (0.19) 0.322 0.570 1.12 (0.7671.63)
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high (positive) expectations. These three variables have
been recently identified as affecting expectations in
patients with other medical conditions also.14 Expecta-
tions seem to rely more heavily on personal variables
rather than on proper knowledge, thus casting doubt
even on aspects concerning informed consent of elderly
patients. Expectations represent a cognitive aspect (such
as a belief) and may be influenced or even modified by
available information. Once established, beliefs mani-
fested as expectations can affect patients’ attitudes.
Therefore, greater efforts should be made to narrow
the gaps between expectations and information data
regarding the outcomes of planned surgery.

(2) Satisfaction: A large number of variables were
associated with patients’ satisfaction/dissatisfaction.
These findings are not surprising considering the many
publications15–18 concluding with similar findings, thus
emphasizing the complexity of factors associated with
the satisfaction level. The findings are in accordance
with a previous study,19 suggesting that self-reported
nonphysical health status, as well as levels of functional
walking ability (rather than functional ADL), may be
more important than clinical status when judging
patients’ satisfaction.

(3) Expectation/satisfaction interrelation: In our
sample, satisfaction positively correlated with patients’
expectation and satisfied patients were most likely to
express preoperatively higher expectations. This is in
fact the first study showing such interrelation with
regard to elderly patients operated for LSS. The results
are in accordance with earlier studies concluding that
patients’ expectations were the best predictor of patient
satisfaction11 and that the extent to which expectations
were met influenced the outcome in terms of satisfac-
tion.7,13 Another study20 concluded that expectations
served as independent predictors of satisfaction but were
not associated with patients’ age, gender, marital status,
or race. Our results, however, suggest that patients’ age,
gender and education level were the main determinants
and were inversely related to patients’ preoperative
expectations. Certainly, high patients’ expectations do
not necessarily lead to high satisfaction levels, in
particular, when they are initially high. It is possible
that satisfaction does not result merely from meeting
their expectations, but rather from other reasons.

(4) Satisfaction and postoperative function: Our data
support recent findings21 on the nonsignificant correla-
tion of satisfaction with postoperative ADL functioning.
In a study similar to ours, Yamashita et al13 showed that
subjective postoperative difficulty in walking and post-
operative level of functioning were associated with
patients’ satisfaction, but were much less important
compared with postoperative symptoms. We were
unable to show significant interrelations between
patients’ walking ability or functional ADL status
(either before surgery or on follow-up) and their levels
of expectations or satisfaction.

(5) Role of age, gender and comorbidities: In our study,
female gender was inversely related to patients’ expecta-
tion of surgical success, and their postsurgical satisfac-

tion rate was lower than that in males. Age positively
related to patients’ expectations and satisfaction, and
this trend increased with advanced age. These data
support other studies,22,23 albeit in palliative-oncology,
reporting that age and gender served as the most
influential socio-demographic factors related to satisfac-
tion. In addition, we have shown that the number of
comorbidities (in particular, the presence of osteoar-
thritis, diabetes mellitus, and depression) did not
adversely affect satisfaction. This contrasts results
of previous studies reporting on association between
these diseases and poor surgical outcome of spinal
stenosis.24,25

The present study has several limitations resulting
from its relatively small number of participants, and
those limitations related to its retrospective design, such
as those related to data collection and outcome variable.
In particular, the long-term span of patient enrollment
may result in some differences in expectations and
satisfaction rates, as well as a possible bias of consis-
tency on the type of information that the participants
may have retrieved preoperatively.

In conclusion, the current study suggests that
patients’ presurgical expectation and postsurgical satis-
faction exhibit a complex relationship, influenced by
multiple factors. Careful examination and characteriza-
tion of expectations and their relations to postoperative
satisfaction is required to improve the management of
these patients, and to narrow existing gaps between
preoperative expectations and postoperative satis-
faction.
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