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Abstract

Background: Between 7% and 15% of patients are dissatisfied after total hip arthroplasty (THA). To assess
predictors and postoperative determinants of satisfaction and expectation fulfilment one year after (THA).

Methods: Before THA surgery, 132 patients from three tertiary care centres and their surgeons were interviewed to
assess their expectations using the Hospital for Special Surgery Total Hip Replacement Expectations Survey (THR
survey). One year after surgery, patients (n = 123) were contacted by phone to complete a questionnaire on
expectation fulfilment (THR survey), satisfaction, functional outcome (Womac), and health-related quality of life
(SF 12). Univariate and multivariate analyses were performed.

Results: Preoperative predictors of satisfaction were a good mental wellbeing (adjusted OR 1.09 [1.02; 1.16], p = 0.01)
and optimistic surgeons expectations (1.07 [1.01; 1.14], p = 0.02). The main postoperative determinant of satisfaction was
the fulfilment of patient’s expectations (1.08 [1.04; 1.12], p < 0.001). Expectation fulfilment could be predicted before
surgery by young age (regression coefficient −0.55 [−0.88; -0.21], p = 0.002), good physical function (−0.96 [−1.82; -0.10],
p = 0.03) and good mental wellbeing (0.56 [0.14; 0.99], p = 0.01). Postoperative determinants of expectation fulfilment
were functional outcome (−2.10 [−2.79; -1.42], p <0.001) and pain relief (−14.83 [−22.38; -7.29], p < 0.001).

Conclusion: To improve patient satisfaction after THA, patients’ expectations and their fulfilment need to be carefully
addressed. Patients with low mental wellbeing or physical function should be identified and specifically informed on
expected surgical outcome. Surgeons’ expectations are predictive of satisfaction and information should aim to lower
discrepancy between surgeons’ and patients’ expectations.
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Background
Hip osteoarthritis is a frequent [1-4] and disabling [1,4]
disease, and its prevalence is increasing [1]. Total hip
arthroplasty (THA) is currently the most efficient proced-
ure to reduce disability for individuals with end-stage hip
osteoarthritis, once conservative therapies to manage
symptoms have been exhausted [5]. It provides excellent
pain relief and improves functional status and wellbeing
[6,7]. However, 7% to 15% of patients are dissatisfied after
surgery [8,9]. Considering estimations for 2030 which pre-
dict a 174% increase in total hip replacements in the
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United States in comparison with 2005 [10], 572 000 pa-
tients could undergo a THA each year, and 35 000 to 75
000 could be dissatisfied. Important technical progresses
have already been made in THA, so future progress in this
field might not significantly impact patient satisfaction. An
emerging area of research lies in the identification of de-
terminants of patient dissatisfaction [9,11,12], which may
offer new improvement perspectives in quality of care.
Previous studies have reported that satisfaction with

THA was associated with limp absence, pain relief and
function improvement [9,11-13]. Several preoperative risk
factors for dissatisfaction have been identified: higher
age, female gender, co-morbidities, associated condi-
tions affecting walking capacity, mental distress, higher
pain, and lower socioeconomic status [9,14,15]. There is
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however no evidence for a strong influence of any of
these factors.
Other studies reported the role of patients’ expectations

in postoperative satisfaction [13,16,17]. Three theoretical
models have been suggested to explain the relationship be-
tween expectations and satisfaction [11]. The first model
suggests that optimistic expectations could be per se a
predictor of a higher ulterior satisfaction [18,19]. Accord-
ing to the second model, the fulfilment of patients’ expec-
tations, independently of their preoperative level, is the
main determinant of satisfaction [12,13,20]. The third the-
ory assumes that postoperative symptoms and function
determine patients’ satisfaction, regardless of their prior
expectations [11,17,21,22].
While several authors adressed patients’ expectations

and their consequences [13,22], data on surgeons’ expec-
tations are scarce. In a previous work, we found that
surgeons and patients did not agree on what to expect,
particularly for some activities such as sport [23]. Surgeons
rated their expectations according to preoperative func-
tion. For patients with severe disability, their expectations
were more pessimistic than their patients’. However, the
accuracy of surgeons’ expectations in predicting postoper-
ative satisfaction of patients has not been studied.
The first objective of this study was to identify pre-

operative predictors and postoperative determinants of
satisfaction one year after THA, including patients’ and
surgeons’ expectations, and the second was to identify
predictors and determinants of expectation fulfilment.

Methods
Participants
The present work is a longitudinal telephone-based fol-
low up of a sample of patients who participated in a
previous study [23]. Patients on waiting list for primary
THA were recruited between January and June 2009 by 16
surgeons in 3 French tertiary care orthopaedic centres
(APHP Lariboisière Hospital, Paris, APHP Cochin Hospital,
Paris, and Gabriel Montpied Hospital, Clermont-Ferrand).
Both patients and surgeons were contacted separately
before surgery to answer a questionnaire concerning their
expectations. Patients’ assessments also included symptoms,
functional limitations, and psychological wellbeing. The
preoperative sample included 132 patients. Indications for
surgery were mostly primary or secondary hip osteoarthritis
(82%), and avascular necrosis (12%).
Patients were included in the current postoperative

study if THA had not been cancelled, if they could be
contacted for a follow-up interview and still willing to
participate.
The trial protocol was approved by the APHP Bichat

hospital Research Ethics Committee (IRB00006477), and
all participants had given written informed consent for
the study.
Evaluation
Patients were contacted by phone at a median delay of
379 days after surgery (inter-quartile range = 311–421),
by two independent assessors (CJ and CP). The inter-
view was standardized.
Since preoperative expectations of patients and sur-

geons had been assessed in the previous study using the
Hospital for Special Surgery Total Hip Replacement Ex-
pectations Survey (THR Survey) [13,17,24,25], adapted
to French by back translation [26], fulfilment of patients’
expectations for THA were assessed using the same tool
[13,22]. This scale rates expectations of THA in eighteen
domains, regarding symptom relief, improvement in
physical function and in psychological wellbeing. The
main question was adapted to assess the improvement
that patients obtained from the surgery in each domain:
“To what extent have you obtained a relief or improve-
ment as a result of THA in the following areas?” (from 0:
not at all; to 4: completely) [13,22]. The answer “not at all”
(scoring 0) was separated from the answer “this question
does not apply” (scoring 5). The global postoperative
score, called postoperative THR survey, was calculated
by summing the scores of all applicable items, and trans-
formed by the formula: (sum/4*number of applicable
items)*100, to obtain scores ranging from 0 to 100 [25].
Patients were not informed of their preoperative answers
during the follow-up assessment. Items which were not
applicable before surgery were regarded as equally unap-
plicable after surgery. The fulfilment score was defined as
the percentage of applicable items for which preoperative
patients’ (or surgeons’) expectations were fulfilled, mean-
ing that postoperative rating of this item (ie obtained
improvement) was equal or higher than its preoperative
rating (ie expected improvement).
Patients were asked to rate their overall satisfaction

with surgery using the following question [13]: “If you
were to spend the rest of your life with your hip symp-
toms just the way they have been in the last twenty-four
hours, how would you feel?”. This question was validated
for general well-being assessment [13,27], and has been
used previously in post-THA satisfaction assessment [13].
The seven response options ranged from “delighted” to
“terrible”. Patients were classified in 2 groups, depending
on whether they were satisfied with the surgery (including:
“delighted”, “very satisfied” and “mostly satisfied”) or dis-
satisfied (including: “mixed feelings”, “mostly dissatisfied”,
“unhappy” and “I feel terrible”).
Functional evaluation used the short 8-item Western

Ontario and Mac Master Universities (WOMAC) func-
tional subscale [28,29], which ranges from 0 (no disability)
to 32 (extreme disability). Health related quality of life was
assessed by the medical outcome study Short Form-12
(SF-12) [30,31], which includes a physical (SF-12 PCS) and
a mental section (SF-12 MCS), both ranging from 0 to
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100, and for which higher scores indicate better quality of
life. Complications and presence of a limp were recorded.
Pain and trust in surgeon were rated using a visual scale
(from 0 to 100) before surgery. After surgery, pain was
assessed by the two first questions of the THR survey (total
relief of hip day and night pain versus residual hip pain).
Demographic characteristics included gender, pro-

fessional category, and marital status. Health status
evaluation included age, Body Mass Index (inferred
from patients’ reports of height and weight). Co-
morbidities were measured using the Charlson Co-
morbidity Index (no relevant comorbidity versus one
or more co-morbidities). A history of ipsilateral hip
arthroplasty was also recorded.

Statistical analysis
Data was summarized as mean and standard deviation (SD)
for continuous variables, and as count and percentage for
categorical variables. Satisfied and dissatisfied patients were
compared using chi-squared or Fisher’s exact tests for cat-
egorical variables, and Student’s t-tests or Mann–Whitney
tests for continuous variables. Correlation between patient’s
fulfilment score and continuous variables was assessed by
Pearson’s correlation coefficient. An ANOVA was used to
compare patients’ fulfilment score in the three centres.
Nonlinear mixed effect models (with centre as random

effect) were computed to explain patients’ satisfaction
through socio-demographic data, pre- and postoperative
factors (analysed as fixed effects). Variables which were
associated with satisfaction in univariate analyses at the
0.2 level were initially included; the best model was se-
lected using second-order Akaike information criterion.
Two different models were computed. The first model
(called model 1) was predictive; it aimed to predict satis-
faction after THA and only included preoperative para-
meters (= predictors) as covariables. The second model
(called model 2) was explanatory; it aimed to explore
which factors, among pre- and postoperative parameters,
Table 1 Pre- and postoperative characteristics of the study po

Preo

Age (years) (mean ± SD)

Gender: man count (%)

BMI (kg/m2) (mean ± SD)

Number of co-morbidities (mean ± SD)

WOMAC (mean ± SD)

SF-12 PCS (mean ± SD)

SF-12 MCS (mean ± SD)

Patients’ THR Survey (mean ± SD)

Surgeons’ THR Survey (mean ± SD)

WOMAC: 8-item WOMAC functional subscale; SF-12 PCS: SF-12 Physical Component
Special Surgery Total Hip Replacement Expectations; Co-morbidities were measured
were most associated with satisfaction. Results were
expressed as adjusted odds ratios (OR) and 95% confi-
dence intervals (CI).
Two linear mixed effect models were also computed

to assess determinants of the fulfilment of patient’s ex-
pectations (patients’ fulfilment score). The first model
(model 1) was predictive and only included preoperative
parameters. The second model (called model 2) was ex-
planatory and included pre- and postoperative parame-
ters. Results were expressed as regression coefficients
and their 95% confidence intervals (CI), and the pseudo
R2 was calculated to assess the proportion of variance
explained by the model [32].
As missing data were scarce (6.8%), analyses were real-

ized on complete data.
For univariate and multivariate tests, two-sided p-

values ≤ 0.05 were considered to be significant.
Analyses were performed with SAS version 9.2 (SAS

Institute, Cary, North Carolina) and R version 2.14.0
(R Foundation for Statistical Computing, Vienna, Austria).

Results
Among the 132 patients of the preoperative study, 123
received the follow up evaluation: 60 patients from
Cochin hospital (APHP, Paris), 46 from Lariboisière hos-
pital (APHP, Paris) and 17 from Gabriel Montpied hospital
(Clermont-Ferrand). Nine patients (6.8%) were not eva-
luated at follow-up (respectively 3, 4 and 2 from each
center): 2 had not been operated, 6 were impossible to
contact, and 1 had presented a hip fracture before surgery.
These patients did not significantly differ from the others,
excepted for a younger age (mean = 53.8 ± 13.7 years old).

Population characteristics and postoperative outcome
Preoperative characteristics and outcome of patients are
summarized in Table 1. Functional status improved after
surgery. Nine complications (7.3%) were observed: 4 dis-
locations, 4 fractures (3 during surgery and 1 from a fall
pulation (n = 123)

perative characteristics Postoperative characteristics

63.5 ± 13.5 -

62 (50.4%) -

25.8 ± 4.1 -

0.9 ± 1.3 -

18.6 ± 5.5 5.5 ± 6.1

32.4 ± 7.9 45.8 ± 6.8

48.4 ± 11.1 44.1 ± 5.7

90.7 ± 11.6 84.1 ± 20.9

90.1 ± 11.3 -

Score; SF-12 MCS: SF-12 Mental Component Score; THR survey: Hospital for
using the Charlson Comorbidity Index.
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the day after surgery), 1 severe cutaneous reaction to the
bandage. Twenty-one patients (17%) reported a residual
limp.

Preoperative predictors and post-operative determinants
of satisfaction
Overall, 91.9% (n = 113) of patients were satisfied after
THA (52 were delighted, 39 very satisfied and 22 mostly
satisfied), and 8.1% (n = 10) were dissatisfied (5 had
mixed feelings, 4 were unhappy and 1 felt terrible). In
univariate analyses (Table 2), patients who were satisfied
were younger and had a higher psychological wellbeing
before surgery. In the group of satisfied patients, sur-
geons’ expectations had been more optimistic, and pa-
tients’ expectations had a non-significant higher trend.
The difference between the patients’ and his surgeons’ ex-
pectations score was not significantly associated with sa-
tisfaction. Postoperative outcome was strongly associated
Table 2 Univariate analyses of factors associated with satisfac

Socio-demographic and medical data

Centre count (%)

1

2

3

Gender: man count (%)

Co-morbidity>0 count (%)

Age (mean ± SD)

Preoperative parameters

Pain (mean ± SD)

WOMAC (mean ± SD)

SF-12 PCS (mean ± SD)

SF-12 MCS (mean ± SD)

THR Survey patients (mean ± SD)

THR Survey surgeons (mean ± SD)

THR Survey patients - THR Survey surgeons (mean ± SD)

Trust in surgeon (mean ± SD)

Postoperative parameters

Time from surgery (days) (mean ± SD)

Residual pain count (%)

Limp count (%)

Complication count (%)

WOMAC (mean ± SD)

SF-12 PCS (mean ± SD)

SF-12 MCS (mean ± SD)

Patients’ fulfilment score (mean ± SD)

Surgeons’ fulfilment score (mean ± SD)

WOMAC: 8-item WOMAC functional subscale; SF-12 PCS: SF-12 Physical component
special surgery total hip replacement expectations survey; Co-morbidities were mea
with satisfaction: WOMAC was lower and physical com-
ponent of SF-12 higher for satisfied patients; residual limp
and pain were less frequent, and patients’ and surgeons’
expectations more frequently fulfilled.
In multivariate analyses (Table 3), the preoperative pre-

dictors of satisfaction were psychological wellbeing and
surgeons’ expectations in model 1. In model 2, which
included postoperative variables, the only parameter se-
lected in the final model was patients’ expectations fulfil-
ment score.

Preoperative predictors and post-operative determinants
of expectations fulfilment
The average percentage of fulfilled expectations was
similar for patients and surgeons (73.1 ± 28.1 and 73.0 ±
28.3, respectively). Considering the fulfilment of expec-
tations item by item (Figure 1), both surgeons’ and pa-
tients’ expectations were frequently unmet for cutting
tion

Satisfied (n = 113) Dissatisfied (n = 10) p-value

51 (86.7%) 8 (13.3%)

46 (97.9%) 1 (2.1%) 0.08

16 (94.1%) 1 (5.9%)

59 (52.2%) 3 (30.0%) 0.21

51 (45.1%) 3 (8.6%) 0.51

62.8 ± 12.8 70.9 ± 18.5 0.02*

7.5 ± 1.9 6.7 ± 2.0 0.24

18.6 ± 5.7 19.1 ± 3.7 0.80

32.3 ± 8.0 34.1 ± 7.6 0.42

49.3 ± 10.7 38.5 ± 11.5 0.01*

90.5 ± 11.4 86.4 ± 13.5 0.33

91.3 ± 11.3 84.7 ± 10.0 0.04*

- 0.8 ± 14.6 1.7 ± 17.1 0.59

9.2 ± 1.0 8.9 ± 1.2 0.35

365.9 ± 76.9 337.8 ± 74.5 0.27

26 (23.0%) 7 (70.0%) <0.001*

15 (13.3%) 6 (60.0%) <0.001*

8 (7.1%) 1 (10.0%) 0.59

4.6 ± 5.1 15.8 ± 7.4 <0.001*

46.4 ± 6.5 39.4 ± 7.4 0.007*

44.2 ± 5.7 42.5 ± 5.8 0.34

77.6 ± 23.7 22.4 ± 24.3 <0.001*

77.4 ± 23.2 23.9 ± 28.0 <0.001*

score; SF-12 MCS: SF-12 Mental component score; THR Survey: Hospital for
sured using the Charlson comorbidity index. *p<0.05.



Table 3 Multivariate analyses of factors associated with satisfaction

Model 1 Model 2

Preoperative factors Pre- and postoperative factors

Adjusted OR [95% CI] p value Adjusted OR [95% CI] p value

Age 0.95 [0.89; 1.02] 0.13 NS

Preoperative SF-12 MCS 1.09 [1.02; 1.16] 0.01* NS

Preoperative THR survey surgeon 1.07 [1.01; 1.14] 0.02* NS

Patients’ fulfilment score - - 1.08 [1.04; 1.12] <0.001*

SF-12 MCS: SF-12 Mental component score; THR Survey: Hospital for special surgery total hip replacement expectations survey; Patients’ fulfilment score: mean
percentage of individual expectations that have been fulfilled; NS: not selected in the final model; *p<0.05.
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toenails (53% of patients and 47% of surgeons had un-
met expectations in this domain), putting on shoes (50%
and 43%), improving sexual activity (50% and 44%), im-
proving sport and exercises (39% and 42%), and being
employed (43% and 40%). There were higher patients-
surgeons discrepancies for other items such as relieving
night pain (42% of patients and 20% of surgeons had un-
met expectations in this domain), or getting rid of cane
(40% and 21%).
In univariate analyses (Table 4), patients’ fulfilment score

strongly correlated with functional result (rho = − 0.71 for
WOMAC). Expectations’ fulfilment was lower in case of
residual pain or limp. Considering pre-operative variables,
patients’ fulfilment score was significantly higher for men,
younger patients, patients who experienced little pain and
had no disability before surgery, or a better psychological
wellbeing. Patients’ fulfilment score differed significantly
according to care centres.
Results of multivariate analyses are presented in Table 5.

Preoperative predictors of patient’s fulfilment score
Figure 1 Frequency of patients and surgeons for which expectations
(“n =…” corresponds to the number of applicable items).
were age, preoperative WOMAC and SF-12 MCS (see
Model 1). Model 1 explained 22% of the variance of pa-
tient’s fulfilment score. After including postoperative
factors (Model 2), postoperative WOMAC, a residual
pain and a residual limp were the variables significantly
associated with patient’s fulfilment score; this second
model explained 61% of the variance of patient’s fulfil-
ment score.
The Figure 2 summarizes the pre and post-operatives

determinants of satisfaction and expectations fulfilment
revealed by the above-mentioned models.

Discussion
This study confirmed the excellent outcomes provided
by THA [9,22]. Preoperative predictors of satisfaction
were a good mental wellbeing and optimistic surgeons
expectations. The main postoperative determinant of
satisfaction was the fulfilment of patient’s expectations.
Expectation fulfilment could be predicted before surgery
by young age, good physical function and good mental
were unmet regarding the 18 items of the THR survey



Table 4 Univariate analyses of factors associated with the fulfilment of patients’ expectations

Patients’ fulfilment score: mean ± SD Rho [95% CI] p-value

Socio-demographic and medical data

Age – – 0.30 [−0.45; –0.13] <0.001*

Trust in surgeon – 0.03 [−0.15; –0.21] 0.74

Centre 1 69.70 ± 27.66 – <0.001*

2 80.00 ± 23.10 –

3 66.62 ± 38.28 –

Gender Men 81.86 ± 20.62 – <0.001*

Women 64.23 ± 31.80 –

Co–morbidity No 71.96 ± 29.19 –

Yes 74.60 ± 26.79 –

Preoperative parameters

Pain – – 0.20 [−0.36; –0.02] 0.03*

WOMAC – – 0.27 [−0.42; –0.09] 0.003*

SF–12 PCS – 0.15 [−0.03; 0.32] 0.10

SF–12 MCS – 0.30 [0.13; 0.45] <0.001*

Postoperative parameters

Time from surgery (days) – 0.10 [−0.08; 0.28] 0.27

Residual pain Yes 80.77 ± 22.19 – <0.001*

No 52.26 ± 31.98 –

Limp Yes 80.70 ± 20.26 – <0.001*

No 36.30 ± 31.92 –

Complication Yes 74.09 ± 27.94 – 0.10

No 62.16 ± 28.75 –

WOMAC – – 0.71 [−0.79 ;–0.62] <0.001*

SF–12 PCS – 0.38 [0.22; 0.52] <0.001*

SF–12 MCS – 0.08 [−0.10; 0.25] 0.39

WOMAC: 8–item WOMAC functional subscale; SF–12 PCS: SF–12 Physical component score; SF–12 MCS: SF–12 Mental component score; Patients’ fulfilment score:
mean percentage of individual expectations that have been fulfilled; Rho = Pearson’s correlation coefficient; Co–morbidities were measured using the Charlson
comorbidity index. *p<0.05.

Table 5 Multivariate analyses of factors associated with the fulfilment of patients’ expectations

Model 1 Preoperative factors Model 2 Pre- and postoperative factors

Regression coefficient [95% CI] p value Regression coefficient [95% CI] p value

Age −0.55 [−0.88; −0.21] 0.002* −0.23 [−0.48; 0.02] 0.07

Preoperative pain −0.45 [−17.0; 71.20] 0.73 NS −

Preoperative WOMAC −0.96 [−1.82; −0.10] 0.03* NS −

Preoperative SF-12 MCS 0.56 [0.14; 0.99] 0.01* NS −

Postoperative WOMAC − − −2.10 [−2.79; −1.42] <0.001*

Postoperative SF-12 PCS − − NS −

Residual limp − − −18.05 [−28.53; −7.57] 0.001*

Residual pain − − −14.83 [−22.38; −7.29] <0.001*

Pseudo R2 0.22 0.61

WOMAC: 8-item WOMAC functional subscale; SF-12 MCS: SF-12 Mental component score; SF-12. PCS: SF-12 Physical component score; NS: not selected in the final
model. *p<0.05.

Palazzo et al. BMC Musculoskeletal Disorders 2014, 15:53 Page 6 of 9
http://www.biomedcentral.com/1471-2474/15/53



Figure 2 Predictors and variables associated with satisfaction
and expectations fulfilment (it only includes the relationships
explored in this study).
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wellbeing. Postoperative determinants of expectation ful-
filment were functional outcome and pain relief.

Predictors of dissatisfaction and implications on
pre-surgical patient management
Surgeons, who rated their expectations according to pre-
operative function in our previous findings [23], were
more reliable in predicting postoperative outcome than
patients, who were more influenced by mental wellbeing
and trust in their surgeon [23]. Pre-surgical patient infor-
mation given by surgeons would thus need to be more
specific on expected outcome. Particular attention should
be given regarding patients with worse preoperative
mental wellbeing, as this subgroup of patients were at
higher risk of dissatisfaction after surgery, in our find-
ings and in previous literature reports [14,22,33].
After adjustment for pre and post-surgical variables,

fulfilment of patients’ expectations was the only signifi-
cant determinant of satisfaction. And although patients’
preoperative expectations tended to be more optimistic
in the group who was later satisfied, this difference was
not significant. These results support the hypothesis that
it is the fulfilment of expectations which determines sat-
isfaction [12,13,20,22], independently of the preoperative
expectation level [17]. To obtain higher satisfaction in
THA, an important issue would then be to anticipate
expectation fulfilment, by targeting patients with unreal-
istic expectations.
We did not find any significant association between
co-morbidities and postoperative satisfaction, contradic-
ting previous findings [7,9]. This might be due to the
low number of co-morbidities in our sample, compared
to reports from other studies [9]. Moreover, we did not
specifically assess musculoskeletal diseases, such as other
joint arthritis or back pain, which could be omitted in
the reporting of diseases [34], and may influence postop-
erative satisfaction [7,9].
While other studies showed that patients preoperative

function predicted outcome and satisfaction [35-37], the
preoperative Womac score was not selected in our re-
gression models. This could be explained by the adjust-
ment on surgeons’ expectations in our study; surgeons
rated their expectations according to preoperative func-
tion, as previously discussed.

Role of patients’ expectations and determinants of
expectation fulfilment
Younger age, higher preoperative mental wellbeing and
preoperative function were predictive of better expect-
ation fulfilment. Since patients with worse functional
status had higher pre-THA expectations than surgeons
[23], we had hypothesized that such patients had unreal-
istic expectations, which would not be entirely fulfilled.
Our current findings confirm this hypothesis. Our previ-
ous study [23] also found that older individuals had less
optimistic expectations. Their expectations might have
still been over-rated, since the follow-up showed that
expectations were less frequently fulfilled for older indi-
viduals. Preoperative patient education, which has been
shown to modify expectations [25], should then target pa-
tients with higher risk of unmet expectations – ie older
persons, with lower preoperative function or mental well-
being [22].
However, fulfilment of expectations seemed to be pre-

dominantly associated with a better functional outcome, in
accordance with previous literature findings [9,11,12,22].
Pain relief and limp absence were independent determi-
nants of fulfilled expectations also. This is not surprising,
as pain relief and improved mobility appear to be the most
important preoperative expectations [22]. A residual limp
could presumably influence postoperative function, but its
independent association with the fulfilment score implies
an additional mechanism. Mancuso et al. reported similar
findings [13], and suggested that a residual limp may have
an adverse psychological impact which could affect pa-
tients’ rating of their expectations’ fulfilment.
Both patients and surgeons had too optimistic expec-

tations for certain activities, such as cutting toenails,
putting on shoes, improving sexual activity, sport and
professional activity. Previous studies [13,22] reported
similar findings regarding the fulfilment of patients’ ex-
pectations. Surgeons need to be aware of such limits of
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THA, in order to inform their patients more precisely
before surgery. Other expectations, such as relieving
night pain, removing the need of a stick or medi-
cations, were frequently fulfilled for surgeons, but not
for patients. This discrepancy could reflect an insuffi-
ciency in the preoperative patient-surgeon communi-
cation [38]. In the context of increasing litigation in
medicine, the emphasis of preoperative counselling
tends to address description of the possible risks of
surgery, rather than on the expected outcomes and
postoperative course [39].
Strengths and limitations
In contrast to similar studies [9,13,22], the multi-centric
design of this study aimed to optimize the external valid-
ity of results, although it was restricted to tertiary care
centres. As satisfaction and expectation fulfilment dif-
fered according to study centres, mixed effect models
were computed to adjust for centre effect, which was
not addressed in previous multi-centric studies [18]. An-
other strength of this study is that missing data were
scarce in comparison to other studies [6,11].
The main limitation of this work is the small number

of events (10 patients dissatisfied), which could induce a
risk of overfitting of predictive models [40]. However,
we used a variable selection procedure, and our results
were consistent with results from studies which were
less prone to overfitting [9]. Another weakness of this
study is that there is currently no validated approach to
assess the fulfilment of expectations. Several authors
used a non standardised retrospective assessment, with
an important risk of recall bias [11,16]. Mancuso et al.
[13], using the same questionnaire as we did, defined the
fulfilment of expectations as the percentage of patients
whose expectations were fulfilled completely in each do-
main. Our approach resembles the method recently de-
scribed by Scott et al. [22], although it is unclear how
unapplicable items were taken into account in their study.
Conclusions
The main determinant of dissatisfaction 1 year after
THA was the lack of fulfilment of patients’ expecta-
tions, independently of their preoperative level. Older
age, worse mental wellbeing and disability were predic-
tors of a poorer expectations’ fulfilment after surgery.
After surgery, expectations fulfilment was mainly deter-
mined by postoperative function and pain relief. Sur-
geons had more reliable expectations and should better
inform their patients of the expected outcomes, particu-
larly regarding relieving night pain and removing the
need of a stick. This study also highlights the urgent
need to develop a valid tool to standardize the assess-
ment of expectations and of their fulfilment.
Competing interests
This study was supported by a grant from the Institut Fédératif de Recherche
sur le Handicap (IFRH). No additional external funding was received. The
funders had no role in study design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Authors’ contributions
CJ, PR and SP conceived the study and its design. CP and CJ contacted
patients, analyzed and interpreted the data. CP drafted the article. All authors
provided critical input to drafts of the article and approved the final version.

Acknowledgments
We thank surgeons of the three centres for the recruitment of patients.

Author details
1Service de rééducation et réadaptation de l’appareil locomoteur et des
pathologies du rachis, AP-HP, Hôpital Cochin; PRES Sorbonne Paris Cité,
Université Paris Descartes; U1153, INSERM, Paris, France. 2Service de
médecine physique et réadaptation, AP-HP, Hôpital Raymond Poincaré,
Garches, Université Versailles St-Quentin, Guyancourt, France. 3Service
d’orthopédie, traumatologie, chirurgie plastique et reconstructive, CHU
Gabriel Montpied; Université Claude Monnet, Clermont-Ferrand, France.
4Service de chirurgie orthopédique et traumatologie, AP-HP, Hôpital
Lariboisière; Université Paris Diderot, Paris, France. 5Service d’orthopédie,
AP-HP, Hôpital Cochin; PRES Sorbonne Paris Cité, Université Paris Descartes,
Paris, France. 6Centre d’épidémiologie clinique, AP-HP, Hôpital Hôtel Dieu;
PRES Sorbonne Paris Cité, Université Paris Descartes, Paris, France.

Received: 26 September 2013 Accepted: 5 February 2014
Published: 24 February 2014

References
1. Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M, Shibuya K,

Salomon JA, Abdalla S, Aboyans V, Abraham J, Ackerman I, Aggarwal R, Ahn SY,
Ali MK, Alvarado M, Anderson HR, Anderson LM, Andrews KG, Atkinson C,
Baddour LM, Bahalim AN, Barker-Collo S, Barrero LH, Bartels DH, Basanez MG,
Baxter A, Bell ML, Benjamin EJ, Bennett D: Years lived with disability (YLDs) for
1160 sequelae of 289 diseases and injuries 1990–2010: a systematic
analysis for the Global Burden of Disease Study 2010. Lancet 2012,
380(9859):2163–96.

2. Pereira D, Peleteiro B, Araujo J, Branco J, Santos RA, Ramos E: The effect of
osteoarthritis definition on prevalence and incidence estimates: a
systematic review. Osteoarthritis Cartilage 2011, 19(11):1270–85.

3. Picavet HS, Hazes JM: Prevalence of self reported musculoskeletal
diseases is high. Ann Rheum Dis 2003, 62(7):644–50.

4. Woolf A, Pfleger B: Burden of major musculoskeletal conditions. Bull World
Health Organ 2003, 81(9):646–56.

5. Higashi H, Barendregt JJ: Cost-effectiveness of total hip and knee
replacements for the Australian population with osteoarthritis:
discrete-event simulation model. PLoS One 2011, 6(9):e25403.

6. Ng CY, Ballantyne JA, Brenkel IJ: Quality of life and functional outcome
after primary total hip replacement. A five-year follow-up. J Bone Joint
Surg (Br) 2007, 89(7):868–73.

7. Nilsdotter AK, Petersson IF, Roos EM, Lohmander LS: Predictors of patient
relevant outcome after total hip replacement for osteoarthritis: a
prospective study. Ann Rheum Dis 2003, 62(10):923–30.

8. Jones CA, Beaupre LA, Johnston DW, Suarez-Almazor ME: Total joint
arthroplasties: current concepts of patient outcomes after surgery.
Rheum Dis Clin North Am 2007, 33(1):71–86.

9. Anakwe RE, Jenkins PJ, Moran M: Predicting dissatisfaction after total hip
arthroplasty: a study of 850 patients. J Arthroplasty 2011, 26(2):209–13.

10. Kurtz S, Ong K, Lau E, Mowat F, Halpern M: Projections of primary and
revision hip and knee arthroplasty in the United States from 2005 to
2030. J Bone Joint Surg Am 2007, 89(4):780–5.

11. Mannion AF, Kampfen S, Munzinger U, Kramers-de Quervain I: The role of
patient expectations in predicting outcome after total knee arthroplasty.
Arthritis Res Ther 2009, 11(5):R139.

12. Noble PC, Conditt MA, Cook KF, Mathis KB: The John Insall Award: patient
expectations affect satisfaction with total knee arthroplasty. Clin Orthop
Relat Res 2006, 452:35–43.



Palazzo et al. BMC Musculoskeletal Disorders 2014, 15:53 Page 9 of 9
http://www.biomedcentral.com/1471-2474/15/53
13. Mancuso CA, Jout J, Salvati EA, Sculco TP: Fulfillment of patients’
expectations for total hip arthroplasty. J Bone Joint Surg Am 2009,
91(9):2073–8.

14. Rolfson O, Dahlberg LE, Nilsson JA, Malchau H, Garellick G: Variables
determining outcome in total hip replacement surgery. J Bone Joint Surg
(Br) 2009, 91(2):157–61.

15. Hossain M, Parfitt DJ, Beard DJ, Darrah C, Nolan J, Murray DW, Andrew G:
Does pre-operative psychological distress affect patient satisfaction after
primary total hip arthroplasty? BMC Musculoskelet Disord 2011, 12:122.

16. Mancuso CA, Salvati EA, Johanson NA, Peterson MG, Charlson ME: Patients’
expectations and satisfaction with total hip arthroplasty. J Arthroplasty
1997, 12(4):387–96.

17. Haanstra TM, van den Berg T, Ostelo RW, Poolman RW, Jansma EP, Cuijpers P,
de Vet HC: Systematic review: do patient expectations influence treatment
outcomes in total knee and total hip arthroplasty? Health Qual Life Outcomes
2012, 10:152.

18. Mahomed NN, Liang MH, Cook EF, Daltroy LH, Fortin PR, Fossel AH, Katz JN:
The importance of patient expectations in predicting functional
outcomes after total joint arthroplasty. J Rheumatol 2002, 29(6):1273–9.

19. Gandhi R, Davey JR, Mahomed N: Patient expectations predict greater
pain relief with joint arthroplasty. J Arthroplasty 2009, 24(5):716–21.

20. Marcinkowski K, Wong VG, Dignam D: Getting back to the future: a
grounded theory study of the patient perspective of total knee joint
arthroplasty. Orthop Nurs 2005, 24(3):202–9.

21. Carr-Hill RA: The measurement of patient satisfaction. J Public Health Med
1992, 14(3):236–49.

22. Scott CE, Bugler KE, Clement ND, Macdonald D, Howie CR, Biant LC: Patient
expectations of arthroplasty of the hip and knee. J Bone Joint Surg (Br)
2012, 94(7):974–81.

23. Jourdan C, Poiraudeau S, Descamps S, Nizard R, Hamadouche M, Anract P,
Boisgard S, Galvin M, Ravaud P: Comparison of patient and surgeon
expectations of total hip arthroplasty. PLoS One 2012, 7(1):e30195.

24. Mancuso CA, Sculco TP, Salvati EA: Patients with poor preoperative
functional status have high expectations of total hip arthroplasty.
J Arthroplasty 2003, 18(7):872–8.

25. Mancuso CA, Graziano S, Briskie LM, Peterson MG, Pellicci PM, Salvati EA,
Sculco TP: Randomized trials to modify patients’ preoperative
expectations of hip and knee arthroplasties. Clin Orthop Relat Res 2008,
466(2):424–31.

26. Beaton D, Bombardier C, Guillemin F, Ferraz M: Guidelines for the process
of cross-cultural adaptation of self-report measures. Spine 2000,
25:3186–91.

27. Andrews F, Withey S: Social indicators of well-being: American’s perceptions of
life quality. New York: Plenum Press; 1976.

28. Tubach F, Baron G, Falissard B, Logeart I, Dougados M, Bellamy N, Ravaud P:
Using patients’ and rheumatologists’ opinions to specify a short form of
the WOMAC function subscale. Ann Rheum Dis 2005, 64(1):75–9.

29. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW: Validation
study of WOMAC: a health status instrument for measuring clinically
important patient relevant outcomes to antirheumatic drug therapy in
patients with osteoarthritis of the hip or knee. J Rheumatol 1988,
15(12):1833–40.

30. Ware J Jr, Kosinski M, Keller SD: A 12-Item Short-Form Health Survey:
construction of scales and preliminary tests of reliability and validity.
Med Care 1996, 34(3):220–33.

31. Kiebzak GM, Campbell M, Mauerhan DR: The SF-36 general health status
survey documents the burden of osteoarthritis and the benefits of total
joint arthroplasty: but why should we use it? Am J Manag Care 2002,
8(5):463–74.

32. Barton K: Package “MuMin”. Version 1.9.18. Available on: http://mumin.r-forge.
r-project.org/MuMIn-manual.pdf (date: 2014/02/06).

33. Vissers MM, Bussmann JB, Verhaar JA, Busschbach JJ, Bierma-Zeinstra SM,
Reijman M: Psychological factors affecting the outcome of total hip and
knee arthroplasty: a systematic review. Semin Arthritis Rheum 2012,
41(4):576–88.

34. Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B: Epidemiology
of multimorbidity and implications for health care, research, and
medical education: a cross-sectional study. Lancet 2012, 380(9836):37–43.

35. Holtzman J, Saleh K, Kane R: Effect of baseline functional status and pain
on outcomes of total hip arthroplasty. J Bone Joint Surg Am 2002,
84-A(11):1942–8.
36. MacWilliam CH, Yood MU, Verner JJ, McCarthy BD, Ward RE: Patient-related
risk factors that predict poor outcome after total hip replacement. Health
Serv Res 1996, 31(5):623–38.

37. Fortin PR, Clarke AE, Joseph L, Liang MH, Tanzer M, Ferland D, Phillips C,
Partridge AJ, Bélisle P, Fossel AH, Mahomed N, Sledge CB, Katz JN:
Outcomes of total hip and knee replacement: preoperative functional
status predicts outcomes at six months after surgery. Arthritis Rheum
1999, 42(8):1722–28.

38. Harris IA, Harris AM, Naylor JM, Adie S, Mittal R, Dao AT: Discordance
between patient and surgeon satisfaction after total joint arthroplasty.
J Arthroplasty 2013, 28(5):722–7.

39. Hawker GA: Who, when, and why total joint replacement surgery? The
patient’s perspective. Curr Opin Rheumatol 2006, 18(5):526–30.

40. Peduzzi P, Concato J, Feinstein AR, Holford TR: Importance of events per
independent variable in proportional hazards regression analysis. II.
Accuracy and precision of regression estimates. J Clin Epidemiol 1995,
48(12):1503–10.

doi:10.1186/1471-2474-15-53
Cite this article as: Palazzo et al.: Determinants of satisfaction 1 year
after total hip arthroplasty: the role of expectations fulfilment. BMC
Musculoskeletal Disorders 2014 15:53.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://mumin.r-forge.r-project.org/MuMIn-manual.pdf
http://mumin.r-forge.r-project.org/MuMIn-manual.pdf

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Participants
	Evaluation
	Statistical analysis

	Results
	Population characteristics and postoperative outcome
	Preoperative predictors and post-operative determinants of satisfaction
	Preoperative predictors and post-operative determinants of expectations fulfilment

	Discussion
	Predictors of dissatisfaction and implications on pre-surgical patient management
	Role of patients’ expectations and determinants of expectation fulfilment
	Strengths and limitations

	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References

