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Background and purpose   Fast-track surgery has been 
reported to improve rehabilitation outcome after major 
surgery, with length of hospitalization and muscle 
strength as outcome measures. We assessed the effect of 
optimization of perioperative care during admission on 
self-reported functional outcome, and compared patient 
status 6 months after THR with an age-matched healthy 
cohort. 

Patients and methods   79 THR patients were random-
ized to optimized perioperative care (OPC) or conven-
tional perioperative care (CPC). 61 patients fulfilled the 
requirements of the study protocol. Endpoint outcome 
was measured by SF-36 and WOMAC. To compare func-
tional outcome in the THR group with that in healthy 
controls, we used data from a representative sample of 
4,098 non-institutionalized Danish adults collected by 
the Danish National Institute of Public Health.

Results   We found similar improvements in SF-36 
and WOMAC scores for the OPC and CPC groups 
postoperatively, except for the total WOMAC score and 
the WOMAC subscore “function”—in which the CPC 
group did statistically significantly better. The OPC and 
CPS groups had similar score levels. 6 months after sur-
gery, THR patients scored higher overall in the general 
health subscale and lower in three physical subscales of 
SF-36 compared to age-matched healthy controls. 

Interpretation   We found no evidence for the effect 
of optimization strategies during admission on self-
reported functional outcome after THR. Although THR 
patients improved considerably after treatment, their 

physical status remained below the level of the healthy 
controls. Our results may indicate that the potential for 
functional improvement in THR patients is not fully 
realized, but this must be studied further.

■

Multimodal rehabilitation or fast-track surgery 
combine modern concepts of patient care with 
multimodal anesthetic and analgesic methods. It 
has been introduced to improve recovery, reduce 
hospitalization, and improve rehabilitation after 
surgery (Wilmore and Kehlet 2001, Henriksen et 
al. 2002, Kehlet and Wilmore 2002, 2005, Ander-
son et al. 2003, Gatt et al. 2005, Kehlet and  Husted 
et al. 2006a, b, c, Petersen et al. 2006).

Preoperative education followed by postopera-
tive home-based rehabilitation appears to be effec-
tive in reducing the length of stay and in improving 
function and quality of life after THR (Siggeirs-
dottir et al. 2005). Whether perioperative enforced 
mobilization and nutrition during admission can 
affect postoperative self-reported functional out-
come in late-phase rehabilitation after total hip 
replacement (THR) has, however, not yet been 
demonstrated in any controlled study.

We assessed the usefulness of optimization 
of perioperative care during admission on self-
reported functional outcome after THR, and com-
pared patients’ self-reported functional status after 
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6 months with that of an age-matched healthy 
cohort.

Patients and methods

In this paper we present our findings from pro-
longed follow-up of a cohort defined by a previous 
randomized controlled trial (RCT) (Petersen et al. 
2006). The study was approved by the local ethics 
committee and was carried out in accordance with 
the Helsinki Declaration.

Patients with osteoarthritis who were scheduled 
for elective primary unilateral THR and periopera-
tive epidural analgesia were assessed for eligibility. 
Exclusion criteria were chronic opioid use, chronic 
pain syndrome, rheumatoid arthritis, fractures, and 
mental disorders. 

Randomization was carried out on the day of 
admission by the use of sealed envelopes. Block 
randomization into blocks of 8 was used. The 
sequences were computer-generated.

130 patients were identified as potential par-
ticipants, 18 patients did not meet the inclusion 
criteria, and 33 declined to participate (Figure 1). 
Thus, 79 patients were randomized to receive opti-
mized perioperative care (OPC) or conventional 
perioperative care (CPC). 61 patients, 28 in the 
OPC group and 33 in the CPC group, constituted 
the study population of this prolonged follow-up 
study. 

In order to compare the self-reported functional 
status of the THR patients with that of the healthy 
controls, we used data from a representative sample 
of 4,098 non-institutionalized Danish adults. These 
data were collected from February through August 

Figure 1. Flow chart showing progress through the different phases of the study.
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1994 as a part of a population health survey car-
ried out by the Danish National Institute of Public 
Health (Bjorner et al. 1997). All THR patients and 
healthy controls were classified into 6 age-matched 
groups.

All patients received standardized multimodal 
anesthesia and analgesia throughout the periopera-
tive and postoperative period. The epidural catheter 
was removed after 48 h and Oxycontin (oxycodon 
hydrochloride) 10 mg twice a day and acetamino-
phen 1 g 4 times a day were given.

When the postoperative hemoglobin (HB) was 
< 5.5 mmol/L and if the patient had clinical symp-
toms (dizziness during mobilization), a blood 
transfusion was given.

All patients received physiotherapy for half an 
hour daily on weekdays. All of them were dis-
charged with an exercise program for home train-
ing. No further rehabilitation was done. Patients 
were considered for discharge when sufficient pain 
relief had been achieved (estimated as a VAS score 
of < 3 cm while resting and < 5 cm during mobili-
zation), and when the patient was able to maintain 
personal hygiene, to walk with sticks, and to climb 
stairs. Discharge was at the discretion of depart-
mental surgeons.

The OPC group

The OPC group was given an optimized treatment 
regime involving pre- and postoperative strate-
gies. Patient education was given the day before 
surgery by the investigators. The patients were 
introduced to standard plans for mobilization and 
energy intake. They were informed about the opti-
mized treatment regime and the expectations they 
had in common were discussed. Transfer and walk-
ing techniques that would be required after surgery 
were trained. Devices to be used postoperatively 
were introduced and given to the patient.

Postoperatively, patients were encouraged to 
follow the written standard goals as follows. Mobi-
lization was started on the first postoperative day. 
Scheduled time out of bed increased by 2 h a day, 
from 2 h on the day after surgery to 12 h on the 
sixth postoperative day. Furthermore, patients were 
asked to walk the length of the ward corridor (2 × 
50 m) a scheduled number of times, increasing by 
100 m a day from 100 m on the second postopera-
tive day to 500 m on sixth postoperative day.

Eating and drinking despite lack of appetite was 
encouraged from the day of the operation. Regis-
tration and calculation of energy intake was per-
formed on a daily basis. Supplementary energy 
intake: 200 mL of a protein-rich drink (Fortimel; 
Nutricia, Zoetermeer, the Netherlands) was served 
3 times a day between the main meals.

The CPC group

The CPC group received none of the optimized 
measures listed. After surgery mobilization, oral 
fluid, and diet were introduced in a stepwise 
manner. The treating team responded to the wishes 
and condition of the patient in providing postop-
erative care, and no attempt was made to enforce 
mobilization or to encourage patients to eat and 
drink despite their lack of appetite.

To control the efficacy of the optimization strate-
gies, all patients were asked to keep time records 
for leaving and returning to bed. Distance walked 
was measured using a marked area of the corridor 
in the ward, and all intake of nutrients was regis-
tered in a food record. Data were registered in a 
patient diary and patients were assessed by one of 
the researchers on a daily basis. 

Process indicators 

Analysis of the process indicators (mobilization 
and nutrition) showed that patients in the OPC 
group were mobilized to a far greater extent than 
patients in the CPC group (Figure 2). The aver-
age total time out of bed was 37 h (SD 10) in the 
OPC group and 26 h (SD 14) in the CPC group 
(p < 0.001). The median total walking distance 
was 1,500 (255–4,050) m in OPC group and 1,200 
(247–7,900) m in CPC group (p = 0.04). The aver-
age energy and protein intake in the OPC group 
was 103 kJ/kg (SD 26) and 1.25 g/kg (SD 0.35), 
respectively, as compared to 76 kJ/kg (SD 24) and 
0.74 g/kg (SD 0.25) in the CPC group (p < 0.001).

 
Endpoint outcome 

The 36-item Short Form Health Survey (SF-36) 
and the Western Ontario and McMaster University 
Osteoarthritis Index (WOMAC) were completed 
preoperatively, and 3 and 6 months postopera-
tively. Endpoint outcome measures were: changes 
in scores over time and changes in score level of 
the SF-36 and WOMAC variables. 
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Statistics 

SF-36 and WOMAC variables are described by 
means or mean changes and 95% confidence inter-
vals (CIs), and analyzed by a repeated measure-
ments model. Changes over time (parallel curves) 
and score level (average over time) were compared 
between the OPC group and the CPC group, and 
tested for significant differences.

6 months postoperatively, scores of the SF-36 
subscales “general health”, “physical functioning”, 
“role physical”, and “physical component sum-
mary scale” for the THR patients were compared 
with matching scores for the healthy controls.

A weighted estimate of the differences between 
groups was calculated after stratification into 6 age 
groups using the weights (1/SEE2), where SEE is 
the standard error of the estimate within a particular 
age group. The significance level was p = 0.05. We 
used SPSS software version 11.0 for Windows.

Results

61 patients completed the study (Table 1, Figure 2). 
No significant differences in change of score were 

seen between groups, except for the total WOMAC 
score and the WOMAC subscale “function”, where 
the CPC group had a higher change in score (p = 
0.03 for both comparisons) (Table 2). The changes 
over time were all significant (all p-values were 
< 0.001 except for two (0.007 and 0.009)), and 
there were no significant difference between the 
OPC group and the CPC group regarding level.

WOMAC showed a minor ceiling effect 3 
and 6 months postoperatively in all domains, 
and SF-36 showed both floor and ceiling effects 
preoperatively, and also 3 and 6 months postop-
eratively (Table 3).

A comparison of the stratified and weighted 
scores of the SF-36 subscales “general health” 
(GH), “physical functioning” (PF), “role physi-
cal” (RP), and “physical component summary” 
(PCS) between THR patients and healthy controls 
showed that the THR patients had an overall higher 
score in the subscale GH (95% CI: 0.1–1, p = 0.05) 
than the healthy controls, but a lower score in all 
three physical subscales (PF, RP, and PCS) (95% 
CI: 4.0–13, p ≤ 001; 95% CI: 3.3–27, p = 0.01; and 
95% CI: 0.1–5.8, p = 0.05, respectively).

Table 1. Overall comparison of demographics and perioperative data for the 
study population

Variables Intervention  Control
 (n = 28)  (n = 33)

Sex (F/M) 17/11 17/16
Age in years: median (range) 56 (28–84) 58 (26–81)
ASA classification a (n)
 I (normal healthy) 16 18
 II (mild systemic disease) 12 11
 III (severe systemic disease)    0   4
Harris hip score preoperatively b 53.7 (48.6–58.8) 57.0 (51.4–62.7)
Type of prosthesis (n)
 Uncemented 19 19
 Hybrid   6   4
 Cemented   3 10
Surgical time in min. b 77 (69–85) 92 (79–106)
Preoperative hemoglobin (mmol/L) b 8.4 (8.1–8.6) 8.8 (8.5–9.1)
Postoperative hemoglobin (mmol/L) b 6.7 (6.4–7.0) 6.7 (6.5–7.0)
Blood transfusion   3   2
Nausea (n) 11 14 
Pain at rest b 1.3 (1.0–1.6) 1.5 (1.1–2.0)
Pain during mobilization b 3.1 (2.3–3.8) 3.2 (2.4–4.1)
Wound infection (n)   1   1
Urinary tract infection (n)   7   4

a American Society of Anaesthesiology classification.
b Mean (95% CI)

The SF-36 is a generic, self-
administered instrument for mea-
suring different aspects of qual-
ity of life (Ware and Sherbourne 
1992, Ware and Gandek 1998). 
The SF-36 scores range from 0 to 
100, with a higher score indicat-
ing better health status.

 The WOMAC is a dis-
ease-specific, self-adminis-
tered instrument developed 
for the study of patients with 
osteoarthritis of the knee or hip 
(Bellamy 1997, 2002). It has a 
multidimensional scale com-
prising 24 items grouped into 
3 dimensions: pain, stiffness, 
and physical function. We used 
the visual analog scale formats 
(WOMAC VA3 series) from 
0–10 cm, where 0 represents no 
symptoms and 10 represents the 
worst possible symptoms.
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The differences in scores were more distinct 
among the younger and the older age groups, espe-
cially in relation to the variables RP and PCS 

Discussion

In this follow-up study investigating the usefulness 
of two different perioperative treatment regimes 
after THR on self-reported functional outcome 
3 and 6 months postoperatively, we found that 
there were no significant differences between 
groups except for the total WOMAC result and the 
WOMAC subscale “function”. This result could 
be a coincidence caused by multiple testing (p-
values were close to 0.05), but generally speak-
ing the CPC group did better postoperatively than 
the OPC group. We have no clear explanation for 
this finding, but as the OPC group was hospital-
ized for a significantly shorter time than the CPC 
group (Petersen et al. 2006), we cannot eliminate 
the possibility that length of stay was a confound-
ing factor.

Another explanation for the poor result of our 
intervention compared to that of others (Siggeirs-
dottir et al. 2005) may be that the intervention was 
only carried out during hospitalization. In the study 

by Siggeirsdottir et al., intervention was continued 
after discharge by offering home visits during the 
first 2 weeks after discharge, in order to ensure that 
the rehabilitation course was being followed after 
hospitalization. As a result of our study design, we 
do not know whether patients in the OPC group 
continued the recommended regimes after dis-
charge.

Another weakness of our study was the lack of 
blinding. Both caretakers and patients knew which 
treatment patients were receiving, and this could 
have introduced bias regarding a general increase 
in mobilization and energy intake in the CPC 
group—and thereby an underestimation of the 
efficacy of the optimization strategies. Yet another 
weakness was that we did not assess patients’ bio-
chemistry, body composition, or muscle strength in 
order to be able to compare our results with those 
of other studies (Henriksen et al. 2002, Gatt et al. 
2005). 

The SF-36 showed a more conspicuous ceiling 
effect postoperatively than the WOMAC. Validity 
and responsiveness are the most important criteria 
when deciding which particular instrument to use 
in a clinical trial (Bellamy et al. 1997). Although 
generic instruments are useful in providing com-
prehensive health ratings that can be used with 
various disorders, they may be inferior to disease-
specific instruments in their responsiveness in rela-
tion to intervention studies where measurements 
are repeated. The lack of responsiveness may 
be caused by a ceiling effect, which means that 
improvements cannot be detected in patients with 
a maximum score at baseline. 

In accordance with other studies (Angst et al. 
2001, Bachmeier et al. 2001, Patt and Mauerhan 
2005, Quintana et al. 2005), we found that the ill-
ness-specific instrument (WOMAC) was more 
responsive to changes over time than the generic 
instrument (SF-36).

The functional outcome after 3 months in the 
THR group was in accordance with the results of 
other studies with a longer follow-up period (Bach-
meier et al. 2001, Juul et al. 2006, Quintana et al. 
2005). This indicates that the main improvements 
after THR are seen rather early in late-phase reha-
bilitation.

Although the THR patients generally achieved a 
higher score in the subscale “general health” than 

Figure 2. Daily time out of bed (in min) during the first 6 
postoperative days after admission in the two groups 
(mean and SEM). a = p ≤ 0.05; b = p ≤0.01.
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the controls after 6 months, their overall scores in 
the 3 physical subscales were lower. Our results 
may indicate that the potential for improvement 
in function for THR patients is not fully realized, 
but this must be studied further. The difference was 
more conspicuous in the young and the old age 
groups, which seems important when the need for 
a course of postoperative rehabilitation is consid-
ered because the young THR patients are expected 
to return to full working capacity and ideally the 
old patients should stay out of domiciliary care. 
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