
394 The Journal of Rheumatology 2007; 34:2

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2007. All rights reserved.

Primary and Revision Hip Arthroplasty: 5-year
Outcomes and Influence of Age and Comorbidity
ANNE LÜBBEKE, JEFFREY N. KATZ, THOMAS V. PERNEGER, and PIERRE HOFFMEYER

ABSTRACT. Objective. Revision hip arthroplasty is associated with less favorable short and longterm results than
primary total hip arthroplasty (THA). We compared quality of life and satisfaction 5 years after the 2
interventions, to determine the influence of patient characteristics on poorer outcomes after revision,
and to analyze if their influence differed for primary and for revision arthroplasty.
Methods. This was a hospital-based prospective cohort study including patients who underwent primary
(n = 435) or revision THA (n = 116). Quality of life was measured by Harris Hip Score, Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC), and Medical Outcomes Study Short Form-
12 questionnaire. Satisfaction was evaluated with a visual analog scale.
Results. Patients undergoing a revision were older, more often obese, and had more medical and ortho-
pedic comorbidities. Five years after surgery, 349 patients with primary THA and 85 with revisions
were available for followup. Unadjusted quality of life and satisfaction were significantly lower after
revision (Harris Hip Score 76.7 vs 88.1; WOMAC pain 66.4 vs 73.3; WOMAC function 61.6 vs 70.0;
satisfaction 7.7 vs 8.9). Adjustment for patient characteristics revealed that this difference was partly
explained by the greater morbidity and older age of patients undergoing revision. The influence of age,
comorbidities, and preoperative function on 5-year outcomes did not substantially differ for the 2 inter-
vention groups. However, obesity was associated with a stronger negative effect on revision surgery.
Conclusion. Patients and physicians should acknowledge additional risks and consequently lower results
associated with revision THA. Better information and medical preparation before surgery may help to
improve the success of revision surgery. (First Release Dec 1 2006; J Rheumatol 2007;34:394-400)
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Primary total hip arthroplasty (THA) is a frequently per-
formed orthopedic intervention that significantly improves
quality of life and patient satisfaction1-6. Longterm outcomes
of THA are favorable, with 85–90% good and excellent
results5. Ten percent to 18% of all THA interventions are revi-
sion procedures, due mostly to aseptic loosening, but also to
recurrent dislocation, technical problems, or septic loosen-
ing7,8. In comparison to primary THA, revision THA is asso-
ciated with more short- and longterm complications, higher
mortality rates6,7,9-12, smaller improvements in functional out-

come, and lower satisfaction1,6,13-18. Nevertheless, a recent
metaanalysis6 points out that the existing literature about qual-
ity of life and satisfaction after revision THA is sparse.

Other than technical factors and quality of bone, patient-
related factors may also be part of the reasons why revision
THA achieves less favorable results than primary THA.
Revision patients are older and have more comorbid condi-
tions7. After primary THA, the presence of comorbidities is
associated with lower function3,19-22, and poorer functional
results decrease satisfaction23-25. While some studies found no
association between age and functional outcome after primary
THA2,21,26, others reported poorer functional outcomes
among older patients5,27,28. In comparison, little is known
about how patient age and comorbidity influence longterm
clinical outcomes after revision THA1,6,10,25. To our knowl-
edge, no study has specifically investigated the influence of
age and medical and musculoskeletal comorbidities on dis-
ease-specific quality of life and satisfaction after revision
THA in comparison to primary THA. Considering the increas-
ing number of primary THA and consequently of subsequent
revisions, as well as the high costs of revision surgery29, it is
important to know the effect of age and morbidity on quality
of life and patient satisfaction following revision surgery. The
issue is critical not only for orthopedic surgeons but also for
rheumatologists, because more thorough information about
the patient and better preoperative medical preparation can
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help minimize the risk of complications and improve the suc-
cess of revision surgery.

Given these considerations, we undertook a study of the
comparative outcomes of primary and revision THA, with 3
specific objectives: (1) To compare general and disease-spe-
cific quality of life and patient satisfaction 5 years postinter-
vention in patients with revision THA and primary THA car-
ried out at the same institution. (2) To assess whether the pre-
sumably poorer outcomes after revision THA could be
explained by a higher number of medical and musculoskeletal
comorbidities and older age. (3) To analyze if the influence of
patient characteristics (age, sex, obesity, medical and orthope-
dic comorbidities) on outcome differed in patients undergoing
revision THA and primary THA.

MATERIALS AND METHODS
Study design and setting. We conducted a prospective cohort study among
patients who had undergone primary or revision THA at the orthopedic
department of a Swiss tertiary hospital, the only public hospital in the city and
surrounding region. About 300 THA procedures per year are performed by
orthopedic surgeons with different levels of experience.
Study population. The study population is part of a prospective hospital-based
cohort of all patients undergoing primary or revision THA at the orthopedic
department followed routinely since March 1996. In this study, we consecu-
tively included patients undergoing primary THA between March 1996 and
March 1998 and patients undergoing revision THA between March 1996 and
December 2000. For those who had a primary or revision procedure of their
other hip during the same time period (primary THA n = 36, revision THA n
= 8), we included only the first hip in the analysis. Patients whose hip disease
was secondary to cancer (n = 6) were excluded, as were those in the primary
THA group who had undergone revision surgery before the followup at 5
years and did not yet have a 5-year followup after revision (n = 2). The study
population was predominantly of European origin.
Outcome variables and instruments. Primary outcome variables were disease-
specific quality of life and satisfaction 5 years after primary or revision THA.
Quality of life was measured using 2 instruments: (1) The Harris Hip Score
(HHS)30, a hip-specific instrument evaluating pain, function, activity, and
motion on a 0–100 scale (where 100 = best). A total score below 70 points is
considered a poor result, 70–80 fair, 80–90 good, and 90–100 excellent31. (2)
The Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC), an arthritis-specific quality of life instrument completed by the
patient32. We employed the 5-point Likert scale version of the WOMAC 3.0.
We used the reduced WOMAC function scale, which includes 7 of the 17 orig-
inal items for function33. The Cronbach alpha coefficients of the pain and the
shortened function scales in our cohort were 0.90 and 0.93, respectively.
Results are presented separately for pain and function on a 0–100 scale (100 =
best). For the WOMAC instrument an effect size ≥ 0.25 or effects > 6% of the
maximal score have been considered the minimal clinically important
difference34.

The patient’s satisfaction with the result of the intervention was measured
using 2 visual analog scales, one for satisfaction with pain relief and the other
for satisfaction with function, each scaled between 0 (lowest satisfaction) and
10 (highest satisfaction). We also report the mean of these 2 scales, given that
the results were highly correlated (Spearman correlation coefficient 0.8).
Secondary outcome measures. Secondary outcome measures were the fol-
lowing: (1) Merle-d’Aubigné score35,36, another hip-specific physician-
assessed measure evaluating pain, function and motion on a scale of 0–6
(best, total score 18). The score correlates closely with the HHS (Spearman
correlation coefficient 0.936); (2) Medical Outcomes Study Short Form-12
(SF-12)37, a patient-administered generic health-related quality of life meas-
ure consisting of 12 items and comprising 2 summary measures, the physical

(7 items) and the mental health component scores (5 items). The summary
measures range from 0 to 100 (best).
Covariates. Potential confounders were as follows. (1) Patient characteristics:
age, sex, and body mass index (BMI), as both continuous and binary variable
(BMI ≥ 30). (2) Comorbidities: American Society of Anesthesiologists
(ASA) score investigated as categorical and binary variable (ASA ≥ 3), med-
ical comorbidities, and musculoskeletal disorders. Musculoskeletal disorders
were measured using the number of conditions including documented pathol-
ogy of the lumbar spine (spinal stenosis, recent herniated disc, osteoarthritis
of the lumbar spine, ankylosing spondylitis), and osteoarthritis or THA of the
contralateral hip and the knees. We dichotomized comorbidities (medical and
musculoskeletal) as 0–1 versus 2 or more. (3) Preoperative functional status
and pain level: measured by the Merle-d’Aubigné score, preoperative
Charnley disability grade38, and previous joint surgery. Charnley disability
grades classify patients into 3 categories: (A) one hip affected, (B) both hips
affected, and (C) multiple joint disease or other disabilities leading to diffi-
culties in ambulation.
Data collection. Information about the preoperative period and the interven-
tion was documented routinely by the operating surgeons on a specifically
designed data form. Information about medical comorbidities and existing
disorders of the contralateral hip, the knees, and the lumbar spine at baseline,
as well as data on perioperative complications, were obtained from the med-
ical charts by a trained medical secretary. Four to 5 years after the operation,
participants were contacted by telephone and mail to schedule a followup
visit including a clinical and radiological examination. At the same time, the
WOMAC and SF-12 questionnaires were sent to them. At the followup visit
patients were asked to rate their satisfaction with the intervention.
Information about orthopedic complications that had occurred since the inter-
vention was obtained either during the visit or by telephone for all those who
refused to or could not participate. All followup examinations were done by
2 trained physicians who were not involved in the operations.
Statistical methods. Objective 1. To evaluate the crude association between
type of intervention (primary vs revision) and outcome, mean scores and stan-
dard deviations were calculated for each outcome score. Mean differences in
outcome and 95% confidence intervals were presented. To show the relative
magnitude of a difference measured by an instrument we calculated effect
sizes (mean unadjusted difference divided by pooled SD of the corresponding
mean scores). Effect sizes of 0.2, 0.5, and 0.8 were regarded as small, medi-
um, and large degrees of difference, respectively39. We also presented the pro-
portion of patients with poor results on the HHS, defined by scores < 7031.
Further, we examined satisfaction scores ≥ 8, an arbitrary cutoff point.
Objective 2. To evaluate the adjusted association between the type of inter-
vention and the outcome measures, multiple linear regression analysis was
performed separately for each score. Analysis included the type of interven-
tion as main predictor, while adjusting for confounding effects of covariates.
The covariates age at operation, BMI and preoperative functional status were
included as continuous, ASA scores as categorical, and medical and orthope-
dic comorbidities as binary variables. Charnley disability grades were not
included in the final model because of redundancy with the variables medical
and orthopedic comorbidities. We compared the unadjusted regression coeffi-
cient associated with revision (i.e., the simple difference between primary and
reintervention) with the regression coefficient following adjustment for
comorbidities and age, and then with further adjustment for complications.
Objective 3. We compared patient characteristics between the 2 intervention
groups at baseline, calculating risk ratios and mean differences (with 95%
CI). Then, separately for each intervention group, we analyzed the relation-
ship between patient characteristics and outcome using linear regression. We
restricted this analysis to the HHS, which discriminated best between the 2
groups. We compared unadjusted regression coefficients (95% CI) for each
patient characteristic. Further, we calculated Pearson correlation coefficients
for the relationship between BMI and HHS, and produced a scatterplot
including a smoothed regression line for each intervention group40.

To determine if age and comorbidities affect outcome differently in pri-
mary and revision patients, a separate linear regression model was built for
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each patient characteristic including the type of intervention, the patient char-
acteristic, and the corresponding interaction term. We then calculated regres-
sion coefficients (95% CI) for each interaction term.
Power calculation. We sought to detect a mean difference between the inter-
vention groups of one-third of a standard deviation for any of the continuous
outcome measures (such as HHS), i.e., effect size = 0.33. This corresponds to
a moderate yet clinically significant difference39. We chose a type 1 error rate
of 0.05, 2-sided. For this analysis, the power is 74%. To detect a difference of
0.5 SD, the power would be 98%.

RESULTS
In total, 435 patients with a primary hip arthroplasty and 116
patients with revision arthroplasty were included. In patients
with primary THA, 337 (77.5%) had primary osteoarthritis,
and 98 (22.5%) had secondary osteoarthritis (avascular necro-
sis 9.0%, dysplasia 4.1%, inflammatory arthritis 3.4%, post-
fracture 3.7%, other 2.3%). In the primary THA group, 85%
of the prostheses we used were hybrid (i.e., one cemented and
one uncemented component), 12% were cemented, and 3%
uncemented. In the revision group, 64% of the total revisions
were cemented, 31% hybrid, and 4% uncemented. In 65 hips
(56%) an acetabular ring was used because of insufficient
bone stock. Ninety-six (82.8%) of the 116 prostheses were
revised for aseptic loosening, 13 (11.2%) for septic loosening,
4 (3.4%) for a periprosthetic fracture, 2 (1.7%) for instability
of the cup, and one (0.9%) for recurrent dislocation. Total
revision was performed in 82 hips (70.7%), stem revision
alone in 21 hips (18.1%), and cup revision alone in 13 hips
(11.2%). On average, revisions were performed 121 months
(SD 75.3, interquartile range 54–179) after the primary THA.
In both intervention groups, 75% of the operations were per-
formed by senior surgeons.

Complications since primary THA included 14 (3.2%) dis-
locations and 3 (0.7%) prosthetic joint infections; and after
revision arthroplasty, 11 dislocations (9.5%) and 2 infections
(1.7%). Twelve revision patients (10.3%) had a loss of fixa-
tion of the trochanteric osteotomy.

At 5 years, 349 (80.2%) patients in the primary THA group
had either the followup visit (n = 314) or only a telephone
interview and questionnaire (n = 35). In the revision group, 85
(73.3%) patients had either a followup visit (n = 77) or only a
telephone interview and questionnaire (n = 8). The mean fol-
lowup was 5 years (range 4–6 yrs). Fifty-one patients (11.7%)
of the primary group and 17 (14.7%) of the revision group had
died since the intervention. The remaining 35 cases (8.0%) in
the primary group and 14 (12.1%) in the revision group (i.e.,
nonparticipants) had either left the region or were unable or
unwilling to attend.
Participants versus nonparticipants. In the primary THA
group, nonparticipants did not differ from participants with
regard to age, BMI, sex distribution, or comorbidities. In the
revision group, nonparticipants were more often female
(71.4% vs 52.9% in participants) and were less likely to have
had 2 or more medical comorbidities (21.4% vs 45.9% in par-
ticipants). They did not differ substantially for age, BMI, or
presence of other musculoskeletal disorders. In nonpartici-

pants of the primary THA group (35 patients), 2 dislocations
and no infection occurred, as compared to 12 dislocations and
3 infections in participants (349 patients). In nonparticipants
of the revision THA group (14 patients), 2 dislocations and
one infection occurred, as compared to 7 dislocations and one
infection in participants (85 patients). Thus complications
were more frequent in nonparticipants in both the primary and
revision THA groups.
Baseline characteristics of participants. Compared with
patients undergoing primary THA, patients undergoing revi-
sion THA were older and more often obese, and had higher
ASA scores, more medical diseases, and a higher number of
musculoskeletal disorders of the lumbar spine and lower limb.
Women undergoing a primary THA had significantly lower
preoperative Merle d’Aubigné scores, but not so before revi-
sion THA (Table 1).
Outcomes of surgery. Five years after the intervention the
mean Merle-d’Aubigné score had improved substantially in
both groups: in the primary THA by 6.1 points (95% CI 5.8,
6.3) and in revision THA by 3.9 points (95% CI 3.3, 4.7).
However, after revision, 31% (n = 24) of the patients reported
poor disease-specific quality of life (HHS < 70) compared to
9% (n = 29) after primary THA. Further, satisfaction was high
(score ≥ 8 points) in only 67% (n = 51) of revision patients
compared to 84% (n = 260) of primary THA patients. Higher
levels of satisfaction were significantly associated with the
absence of complications in both the revision (73% satisfied
vs 39% of those with complications) and the primary THA
group (86% satisfied vs 56% of those with complications).
Patients revised for aseptic loosening had a mean HHS of 78.2
compared to 67.5 after septic loosening (mean difference 10.7
points, 95% CI –0.8, 22.3). The mean satisfaction score was
7.8 compared to 7.1 after septic loosening (mean difference
0.7, 95% CI –0.9, 2.3).

All unadjusted mean scores were lower in the revision
group, except for the mental component score of the SF-12
(Table 2). The differences in outcome were most important on
the HHS and the Merle-d’Aubigné score, both hip-specific
physician-assessed instruments, and on the satisfaction scores
(effect sizes 0.6–0.7). The differences measured with the
patient-assessed WOMAC (pain and function) and the SF-12
physical component score were small to moderate, but still
were of clinical importance (effect sizes 0.3–0.5). After
adjustment for preoperative functional status, ASA score,
medical and musculoskeletal comorbidities, BMI, sex, and
age, the differences were attenuated but remained clinically
relevant for HHS, Merle-d’Aubigné score, and satisfaction.
WOMAC pain and function and the SF-12 physical compo-
nent score showed a difference of less than one-third of a stan-
dard deviation after adjustment.

To determine whether less favorable functional outcomes
after revision were due to the higher number of complications
(including dislocation, infection, or trochanteric fixation prob-
lems) after revision, we adjusted for their presence or absence.
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Again, this lessened the differences, but they still remained
important for HHS, Merle-d’Aubigné score, and the satisfac-
tion evaluation (Table 2).

Functional outcome according to patient characteristics
Primary THA. In univariate analysis, older age, female sex,
increasing BMI, lower preoperative function, a higher ASA
score, and 2 or more medical or orthopedic comorbidities were
significantly associated with lower HHS scores (Table 3).
Revision THA. In univariate analysis, higher BMI and lower
preoperative function were significantly associated with lower
HHS scores. Men, older patients, and those with more comor-
bidities also had lower HHS scores (Table 3).
Comparison of primary versus revision THA.Higher BMI was
associated with lower HHS scores in both groups (Figure 1),

but this effect was stronger in the revision group. In contrast
to the results after primary THA, women did not achieve
worse results than men after revision surgery. We detected no
substantial differences between the 2 groups regarding the
influence of age, preoperative functional status, ASA scores,
or medical and orthopedic comorbidities (Table 3).

DISCUSSION
The majority of patients with either primary or revision THA
achieved good to excellent clinical results 5 years after the
operation. Nevertheless, patient satisfaction and functional
outcome were lower after revision THA. This finding con-
firms previous reports. In addition, we found that the less
favorable results associated with revision THA were only
partly explained by the greater morbidity and older age of this

Table 1. Characteristics of patients according to type of intervention. First row of each binary variable consid-
ered as reference for the risk ratio calculation.

Primary THA, Revision THA, Crude RR
n = 349 n = 85 (95% CI)

Mean age at surgery (± SD) 68.4 (± 11.2) 71.8 (± 8.7) 3.4 (1.2, 5.6)†
Men (%) 158 (45.3) 40 (47.1)
Women (%) 191 (54.7) 45 (52.9) 0.97 (0.77, 1.21)
BMI (± SD)* 26.4 (± 4.3) 27.2 (± 4.0) 0.8 (-0.2, 1.8)†

< 30 (%) 265 (81.5) 56 (69.1)
≥ 30 (%) 60 (18.5) 25 (30.9) 1.67 (1.12, 2.49)

ASA score (%)**
1–2 270 (78.7) 56 (65.9)
3–4 73 (21.3) 29 (34.1) 1.60 (1.12, 2.29)

Mean preoperative Merle-d’Aubigné score (± SD)***
All 9.6 (± 1.8) 10.0 (± 2.4) 0.4 (-0.2, 0.9)†
Women 9.3 (± 1.8) 10.1 (± 2.3) 0.8 (0.2, 1.3)†
Men 9.8 (± 1.8) 9.8 (± 2.5) 0.0 (-0.6, 0.7)

Charnley classification (%)
A 149 (42.7) 26 (30.6)
B 147 (42.1) 39 (45.9)
C 53 (15.2) 20 (23.5)

Medical diagnoses (%)
0 or 1 275 (78.8) 46 (54.1)
2 or more 74 (21.2) 39 (45.9) 2.16 (1.60, 2.94)

Musculoskeletal disorders (%)††
0 or 1 325 (93.1) 74 (87.1)
2 or more 24 (6.9) 11 (12.9) 1.88 (0.96, 3.69)

Contralateral hip (%)
Not affected 182 (52.1) 30 (35.3)
Affected, nonoperated 100 (28.7) 8 (9.4)
Operated 67 (19.2) 47 (55.3)

Knee (%)
Not affected 325 (93.1) 75 (88.2)
Affected unilateral 14 (4.0) 5 (5.9)
Affected bilateral 10 (2.9) 5 (5.9)

Lumbar spine (%)
Not affected 331 (94.8) 77 (90.6)
Affected 18 (5.2) 8 (9.4) 1.82 (0.82, 4.10)

Previous surgery of ipsilateral hip (%)# 23 (6.6) 6 (7.1) 1.07 (0.45, 2.55)

* n = 325 primary THA and n = 81 revision THA; ** n = 343 primary THA. *** n = 340 primary THA and n =
78 revision THA. † Mean difference (95% CI); †† including specific known pathologies of contralateral hip,
knees, and lumbar spine (see Methods); # before primary THA. THA: total hip arthroplasty, BMI: body mass
index, ASA: American Society of Anesthesiologists.
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patient group. Moreover, we found that obesity had a stronger
negative effect on outcome in revision patients, and that
female sex was associated with worse functional results only
in the primary THA group, both before and 5 years post-sur-
gery. The influence of the other risk factors was similar in
both types of intervention.

Our results are consistent with the findings of a recent meta-
analysis6 about functional outcome after revision THA and of 2
large population-based studies1,25 comparing primary and revi-
sion THA patients. In a cohort study of Medicare patients, Katz,
et al25 reported 21% of poor results (HHS < 70) after primary
(vs 9% in our study) and 43% after revision THA (31% in our
study). In a large case-control study nested within the
Norwegian arthroplasty register cohort1, 84% of the patients
were satisfied with primary THA (vs 84% in our study) com-
pared to 61% with revision THA (67% in our study).

In addition to the influence of patient characteristics, poor-
er results of revision surgery have been explained by subopti-
mal results of the primary THA, the longer and technically
more demanding procedure, poorer bone quality, and a higher
rate of complications such as dislocations, infections and
trochanteric fixation problems7,11. The incidence of mechani-
cal failure is also higher after revision11,12. Moreover,
Robinson, et al16 suggested that even in the absence of com-
plications, functional status may decline more rapidly after
revision surgery than after primary THA.
Patient characteristics. We found that obesity was more
strongly associated with unfavorable outcomes after revi-
sion THA than after primary THA. Few studies1,25 have
reported on patient characteristics in relation to functional
outcome comparing primary and revision THA. Katz, et
al25 also reported a relationship between poor functional

Table 2. Mean scores and unadjusted and adjusted mean differences at 5-year followup according to type of intervention.

Outcome Primary THA, n Revision THA, n Effect Size Unadjusted Mean Adjusted Mean Adjusted Mean
Difference (95% CI) Difference Difference (95% CI)

(95% CI)** Including
Complications***

Primary outcomes, mean (± SD)
Harris Hip Score 88.1 (± 13.1), 314 76.7 (± 18.1), 77 0.7 11.4 (7.1; 15.8)† 9.1 (5.6; 12.6)† 8.0 (4.5; 11.5)†
WOMAC pain 73.3 (± 22.5), 295 66.4 (± 24.0), 79 0.3 6.9 (1.3; 12.6)† 6.0 (–0.01; 12.1) 5.4 (–0.7; 11.5)
WOMAC function* 70.0 (± 22.3), 295 61.6 (± 22.9), 79 0.4 8.4 (2.9; 14.1)† 6.1 (0.3; 11.8)† 5.5 (–0.3; 11.3)
Satisfaction pain 8.9 (± 1.6), 309 7.8 (± 2.5), 76 0.6 1.1 (0.7; 1.6)† 1.1 (0.6; 1.6)† 0.9 (0.4; 1.4)†
Satisfaction function 8.8 (± 1.6), 309 7.6 (± 2.4), 76 0.6 1.2 (0.8; 1.7)† 1.1 (0.7; 1.6)† 1.0 (0.5; 1.5)†

Secondary outcomes, mean (± SD)
MA score** 15.7 (± 2.2), 314 14.1 (± 2.6), 76 0.7 1.6 (1.0; 2.3)† 1.4 (0.8; 1.9)† 1.2 (0.7; 1.8)†
SF-12 PCS 41.1 (± 9.7), 286 36.5 (± 8.6), 74 0.5 4.6 (2.2; 7.0)† 3.1 (0.6; 5.7)† 2.8 (0.3; 5.4)†
SF-12 MCS 46.6 (± 10.5), 286 46.5 (± 11.2), 74 0.0 0.1 (–2.6; 2.9) –0.3 (–3.3; 2.6) –0.5 (–3.5; 2.5)

* Reduced WOMAC function scale. ** Adjusted for preoperative functional status, ASA score, medical and musculoskeletal comorbidities, BMI, sex, and
age. *** Adjusted for preoperative functional status, ASA score, medical and musculoskeletal comorbidities, BMI, sex, age, and presence or absence of com-
plications including dislocation, infection and trochanteric fixation problems. Further adjustment for surgeon’s experience did not change the results. † 95%
confidence interval not including zero. THA: total hip arthroplasty, WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index, MA: Merle-
d’Aubigné score, PCS: physical component score, MCS: mental component score.

Table 3. Association between patient characteristics and unadjusted mean differences in Harris Hip Scores
(HHS) 5 years after primary and revision total hip arthroplasty (THA). Data are mean difference (95% CI).

Harris Hip Score, Harris Hip Score, Difference, HHS
Characteristic Primary THA Revision Primary/Revision**

(95% CI)

Age at operation –0.3 (–0.4, –0.2)† –0.3 (–0.7, 0.2) 0.02 (–0.4, 0.4)
Men* vs women –4.2 (–7.1, –1.3)† 5.2 (–3.0, 13.4) 9.4 (2.3, 16.4)†

BMI –0.4 (–0.8, –0.1)† –1.4 (–2.3, –0.5)† –1.0 (–0.1, –1.9)†
Preoperative function 2.6 (1.9, 3.4)† 2.8 (1.1, 4.5)† 0.2 (–1.4, 1.7)
ASA score –7.0 (–9.4, –4.7)† –5.6 (–12.1, 1.0) 1.4 (–4.2, 7.1)
Medical diagnoses

0 or 1* vs 2 or more –6.0 (–9.7, –2.3)† –6.0 (–14.2, 2.2) 0.02 (–7.5, 7.5)
Musculoskeletal disorders

0 or 1* vs 2 or more –8.8 (–14.7, –2.9)† –10.7 (–22.8, 1.4) –1.9 (–13.2, 9.4)

* Reference. ** Regression coefficients (difference of mean differences in Harris Hip Score) for each patient
characteristic obtained from linear regression models including type of intervention, patient characteristic, and
the interaction term for type of intervention and patient characteristic. † 95% CI not including zero.
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results and obesity in both intervention groups, but in con-
trast to our study, did not find a stronger association related
to revision.

We found that men had better outcomes than women after
primary THA, but not after revision THA. Katz, et al25 report-
ed similar findings, but Espehaug, et al1 reported worse func-
tional outcomes in women with both types of intervention.

Previous studies have reported that lower preoperative
functional status3, older age1,5,27,28, medical comorbidi-
ties3,19,20, and musculoskeletal disorders21,27 are related to
lower functional results after primary THA. We found similar
associations in the revision group as well. This suggests that
risk factors for poor outcome are globally similar in both
groups of patients.
Study strengths and limitations. Our study was community-
based and included a standardized clinical followup. Outcome
instruments were validated and widely used, and we analyzed
both patient and physician-assessed outcome measures.
Assessment was done by 2 independent trained examiners in
order to prevent observer bias.

As for limitations, the sample size of the revision group
was small, hence statistical power to detect subgroup differ-
ences was limited. Second, no information on intraoperative
bone quality was available. Third, we lacked information
about socioeconomic status. As socioeconomic status is relat-
ed to postoperative quality of life and satisfaction3,21, this may
have caused confounding, but only if socioeconomic status
was associated with the probability of revision. Fourth, exclu-

sion of hips revised for septic loosening would have yielded
slightly better results in the revision group, but the number of
hips included was small (11 hips available for followup).
Fifth, nonparticipants unable to participate because of poor
health or death were probably more likely to experience worse
outcomes. Because 5-year mortality was higher after revision
THA than after primary THA (14.7% vs 11.7%), inclusion of
those results could have led to a slight increase of the
observed differences. Finally, preoperation information for the
WOMAC and SF-12 scores was not available.

In conclusion, functional outcome and satisfaction were
lower after revision THA than after primary THA. This dif-
ference was partly explained by the older age and greater
morbidity of patients undergoing revision surgery.
Functional outcome after primary as well as after revision
THA was more likely to be poor in patients with obesity,
lower preoperative function, 2 or more other affected joints,
older age, and more comorbidities. However, obesity
appeared to have a stronger negative effect on the outcomes
of revision surgery than on primary THA. In this study,
female gender was only associated with worse functional
results after primary THA.
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