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Abstract
Background: THR is as a very efficient operation in terms of pain-relief and improvement of walking ability. However,
after the operation some patients still report low health status.
Aim: The aim of the study is to describe health status among the patients following THR and to identify factors predicting
low self-rated health after surgery.
Material and method: A cross-sectional study including 287 patients aged 65+, who had had THR within 12-months
were performed. Patients from five Danish counties received a mailed questionnaire assessing health status and
demographic data. Short Form-36 measures eight domains of importance for health status. The measures are physical
function, role physical, bodily pain, social function, role emotional, general health, vitality and mental health.
Results: Patients living alone or being depend on help from others had a significantly increased risk of having lower
scores in 7 of 8 domains of health status after surgery. Regression analysis revealed that living alone could predict
significant lower score on two of the eight health domains.
Interpretation: Our results indicate that health status is scored low in patients living alone or having no support. This
implies that there might be a need for further postoperative interventions.
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1 Introduction
Osteoarthrosis is the most frequent disease among people over 65 years. Men and women with osteoarthrosis have a
life-expectancy as the normal population, but their quality of life seems to be compromised compared to others in the same
age group due to pain, reduced joint movement and walking ability [1]. Total hip replacement (THR) is a very effective and
one of the most common treatments. The surgical procedures are proven effective in relieving the patients´ pain and
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improving their walking ability. As osteoarthrosis affects the middle-aged and elderly, the need of THR is predicted to
increase during the next decades due to the higher percentage of elderly in society [2].
For some persons, this type of surgery may not benefit the overall quality of life, as their health status does not improve
accordingly. Patients do expect an overall improvement in all functions of their daily life after surgery and not only pain
relief and improved walking ability [3-12] but a number of studies have described that patients live the life they did before
THR [4, 9, 11-13]. These studies also indicate that married couples seem to have a better health status compared to both men
and women living alone or patients dependent on others help [13, 14].
Studies have reported that to regain health status postoperative training during the first six months postoperatively may be
of decisive importance for the long- term benefit [3, 6-12, 15, 17, 18].
No previous Danish studies have identified health status among patients aged over 65 years after THA and identified
whether specific groups of patients are at risk of having a low health status after THA. Thus, before recommending a
permanent rehabilitation and intervention program a cross-sectional study estimating the general health status [19-21] was
carried out.
Aims of the study were to describe health status of patients with osteoarthrosis aged over 65 years following THR and to
identify factors predicting low self-rated health after surgery

2 Patients and methods
Patients over 65 years from five different counties in Denmark, who had had a THA within the last twelve months, were
invited to participate in the study. As shown in table 1, totally 314 patients from the hospitals catchments areas underwent
THR within one year were enrolled, 287 patients (91.4%) participated in the study. A total of 27 people were
non-responders and they were similar to the responders in terms of age and gender.
Table 1. Characteristics of participating patients
Men
N=287
n=108

Women
n=179

Age
Mean(SD)
Range:
Living alone
Dependency on help

73.2(8.6)
65-87
63.1%
61.3%

72.7(8.1)
65-94
23.4%
81.0%

p=0.678
p=0.000
p=0.001

2.1 Design
A cross-sectional study design was used. All patients were mailed an introduction letter together with a questionnaire
containing a number and a prepaid return envelope. In the questionnaire they were asked to give demographic data and
assess their health status and report if they were dependent on help defined as support from family or close relatives.
Patients’ who had not responded with-in two weeks received a reminder. The questionnaires were returned to the hospitals
where the patients had their THR surgery.

2.2 Health status
The health status was assessed by Short-Form 36 (SF-36). The SF-36 is a self-administered generic questionnaire that
used, reliable, and valid for measuring functioning, well-being and general health status [19]. The SF-36 is a much used
questionnaire in the western countries for evaluating patients´ self-rated health. Besides, it is available in Danish version
and previously validated in a sample of the general population [20], therefore Danish norm data are available. Reflecting the
2
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impact of both dysfunctions and general health perception the questionnaire measures: Physical function (PF), role
physical (RF), bodily pain (BP), social function (SF) role emotional (RE), general health (GH), vitality (VT) and mental
health (MH) [22]. The questions related to each dimension are scored on a scale from 0 (worst score) to 100 (best score). In
the present study the scoring of data was done according to the Danish manual to SF-36 manual [19].

2.3 Ethics
The study was approved by The Local Research Ethics Committee and reported to The Data Protection Authorities.
Written information was given to all participants and it was made clear that participation was voluntary.

2.4 Data analysis
Data were processed by means of the statistics program Statistical Package for Social Sciences (SPSS). The results using
continuous data are given as mean (+/-1SD). If data were normally distributed the Student’s unpaired two-tailed t-test was
used. To test for significance between nominal or ordinal-level data, the chi-square test was used. To estimate risks and to
test for associations Odd Ratios (OR) with a confidence interval at 95% were calculated. P-values below 0.05 were
considered significant.

3 Results
In this cross-sectional study patients of the age of 65-95 were enrolled from hospitals in five different counties in
Denmark. 63% of the women and 23% of the men were living alone. The characteristics of the participating patients are
given in Table 1.

3.1 Physical dysfunction
Table 2 shows the scores from men and women divided in two age groups (65-74 and 75+). In 6 out of 8 domains women
age +75 scores significant lower compared with women age 65-74.
Table 2. Mean score of self-rated health in two age groups stratified by gender
Men
Age

Women

65-74(n=63)

+75(n=42)

p

65-74( n=91)

+75 (n=86)

p

functioning

55.3(27.4)

52.4(25.5)

.584

51.9(25.4)

40.6(24.6)

.003

Role physical (RP)
Bodily pain (BP)
Social
functioning
(SF)
Role emotional (RE)
General Health
General health(GH)
Vitality (VT)
Mental health (ME)

26.3(39.0)
60.5(30.1)
79.9(25.0)

31.0(40.1)
63.1(29.5)
86.0(21.3)

.564
.663
.200

38.9(42.9)
61.2(27.0)
78.6(28.6)

18.2(33.6)
51.0(26.9)
72.2(29.3)

.001
.014
.150

50.9(39.1)

44.1(44.5)

.441

54.3(44.6)

35.0(40.1)

.006

62.0(22.1)
58.6(29.5)
77.3(23.4)

64.8(19.9)
62.5(24.7)
79.8(19.8)

.530
.495
.580

61.5(23.2)
60.1(26.0)
75.8(21.6)

56.9(20.6)
50.0(26.4)
67.8(23.5)

.181
.014
.024

Dysfunction
Physical
(PF)

Overall women had a significantly lower RP and SF score than men. In the older age group women living alone had a
lower RP score (P= 0.018) and SF score (P= 0.037) than women living with another person. Women had a significantly
lower score in four subscales within the domain of dysfunction, when they were dependent on others` help: PF (P= 0.006),
RP (P= 0.000), SF (P=0.005) and RE (P=0.016).No differences were found with regards to physical dysfunction and age
for men. Women aged 75+ scored significantly lower than men 75+ in four out of five domains within dysfunction, PF
(P= 0.010), BP (P= 0.015), SF (P=0.008) and RE (P= 0.007).
Published by Sciedu Press
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3.2 Risk factors
To establish the risk factors for dysfunction and general health perception ORs were calculated comparing women with
men, age 75+ years with 65-74 years, living alone or living with someone and not having support from others/family with
having support. The risk was calculated in relation to having an equal/higher or lower score than the mean of the total
population within the respective domain. In Table 3 the ORs are presented.
Table 3. Odd ratios for having a score of self-rated health above the population’s mean

Dysfunction:
Physical functioning (PF)
Role physical (RP)
Bodily pain (BP)
Social functioning (SF)
Role emotional (RE)
General Health:
General health (GH)
Vitality (VT)
Mental health (ME)

Women vs. men

Age 75+vs. age 65-74

Living alone vs. living
with someone

No support vs. having
support

OR (CI95%)

OR (CI95%)

OR (CI95%)

OR (CI95%)

1.62(0.99-2.64)
1.10(0.67-1.82)
1.38(0.85-2.24)
1.21(0.74-1.97)
1.02(0.61-1.70)

1.53(0.96-2.47)
1.72(1.04-2.85)
1.30(0.81-2.10)
1.22(0.76-1.98)
1.59(0.96-2.64)

1.62(1.01-2.60)*
1.70(1.04-2.80)*
1.61(1.00-2.60)*
1.69(1.05-2.74)*
1.53(0.92-2.52)

1.54(0.92-2.56)
2.32(1.30-4.12)*
1.70(1.02-2.85)*
2.05(1.22-3.43)*
2.20(1.25-3.89)*

1.77(1.08-2.91)*
1.49(0.91-2.43)
1.92(1.16-3.18)*

1.14(0.71-1.85)
1.19(0.74-1.93)
1.64(1.01-2.66)

2.53(1.55-4.12)*
1.69(1.04-2.73)*
2.09(1.28-3.42)*

2.99(1.75-5.14)*
1.71(1.02-2.88)*
2.40(1.41-4.08)*

* Significant increased risk.

Living alone or having no support from family members was associated with a significant higher risk within seven out of
eight domains, but is this finding due to the fact, that we only have looked at one variable at a time in the analysis.
Therefore, a multiple linear regression analysis was performed. We did this in order to be able to predict factors of
importance for a low score after hip surgery.
We wanted to compare the significance of preoperative status of patients in relation to gender, age, living alone and the
need for help with the postoperative scoring on each of the eight domains. We used the same dichotomous variables as in
table 3. Living alone was the only variable predicting a lower score postoperatively within general health perception (GH)
and Mental Health Scale (MH). The likelihood of a low score after surgery are more than 95% if you preoperatively are
living alone, beta -018) for GH (P=0.038) and beta -0.7 for MH (P=0.018). We found no other significant predictions.

4 Discussion
The present study showed that patients’ risk of a low score in health status measured by the SF-36 was significantly
increased if the patients were living alone or had no support from family/others.
Older women (75+) had significantly lower health status than women (65-74).Women aged 75+ had generally the lowest
score of health status.
In Denmark, males account for about 40% of THR patients. In this study they accounted for 38% (CI: 95%: 32-44), which
makes the study population representative of gender. Hip-replacement surgery was performed in 52 hospitals in Denmark
during the study period. The present study enjoys good extern validity as the hospitals were randomly chosen and no
hospital refused to participate. Hence 5(9.6%) of the 52 Danish hospitals performing hip-replacement surgery participated
in the study, covering 6.3% of all hip-replacement surgery performed within in the study period [2].
A validity study has confirmed the internal consistency and homogeneity of the Danish version of the SF-36 [19], which is
an established instrument for assessment of longitudinal changes in health status [22] also applicable in total
hip-replacement contexts [3-12]. In a Danish study of data quality, the SF-36 could discriminate between levels of health in
4
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all subgroups but there were skewness, kurtosis and ceiling effects in many subgroups except for elderly people and people
suffering from chronic diseases [21]. Although the SF-36 includes eight distinct health status concepts and one item
measuring self-reported health transition, important health concepts are not represented. Among those omitted are: health
distress, family functioning, sexual functioning, and cognitive functioning and sleep disorders [22]. Adding these concepts
would roughly multiply the response burden four-fold [22], and measuring a comprehensive set of health concepts and the
full range of levels for each concept does not necessarily bring about greater detail. Short-form measures are likely to have
at least two types of problems: 1) ceiling effects which entail a substantial number of people getting the highest possible
scores; and 2) floor effects which include a substantial number of people receiving the lowest possible scores in a given
population [22]. Ceiling and floor effects were demonstrated in the Danish validation study of the SF-36 [20]. In the present
study, a floor effect was found in the sub-scales RP and RE because 57% (RP) and 39% (RE) scored zero on these scales.
A ceiling effect was not present as only 4-8% of patients scored 100 at least on one scale.
Several studies have documented the efficiency of THA in improvement in functions of daily life and pain relief [3-12].
Even though a number of studies have described that patients more or less live the life they did before surgery and that they
do not adapt to the new possibilities of living [4, 9, 11-13, 23], only three studies have tried to identify predictors of patients that
do not improve their health status after THR [12, 17, 18].
In a five years follow-up study young age, male gender, minimal concomitant diseases, use of epidural anaesthesia, lack of
readmission within 30 days, and higher preoperative functional status were positively correlated with health related quality
of life [17]. Six months after THR older age, presence of contralateral hip osteoarthritis, back pain and preoperatively
mental health status predicted the outcome after surgery [18].
To our knowledge no studies have reported predictors for health status after one year.
In several studies women report a higher degree of dysfunctions than men [12, 17, 18, 23-25]. However, in these studies women
were older and more likely to have concomitant diseases [11, 26]. In one study the patients were reported to score lower at
one month after discharge compared with those in a similar population. Besides, the female patients reported dysfunction
according to general health, anxiety, depression, self-esteem and experience of sex life compared with
men [11, 24, 25]. In another study the women were less likely than the men to be married, able to perform basic self-care
activities and more demanding activities required for independent living, recreation and maintaining a household. Women
were also more anxious and reported more symptoms of depressions than men [26]. In the present study we found the same
patterns in the rating of health status, but the women were not older than the men. No data are available in this study to
explain this difference.
Even though women reported more dysfunctions, the multiple regression analysis revealed that the living alone was the
only factors that significantly could predict a lower score postoperatively within GH and MH.

5 Limitations due to the study
The findings in this study should be interpreted with caution due to the cross-sectional nature of the study. Hence, it only
shows the characteristics of the chosen population at the specific time within specific domains. Patients’ health status was
measured within twelve months after THR using the SF-36 and the findings therefore show, that the patients’ activity of
daily living and self-care ability was compromised and that a rehabilitation program aimed at improving these dimensions
might be needed [12, 17, 18, 23].
However, intervention research is needed before such a program can be implemented. It is necessary to perform further
research into specific recommendations for men and women aged over 65 years after THR, considering the individual
patients risk factors.
Published by Sciedu Press
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6 Conclusion
Patients` health status after THR could be used as a means to identify dysfunction and as a measure for outcome. These
efforts may improve patients` health status and benefit the total outcome of THR surgery. This study indicates that twelve
months after surgery patients still had dysfunction
In conclusion the present results demonstrate a need of a structured and specific intervention program focusing on
patients` health status both preoperatively and postoperatively. Moreover, a follow-up study should last more than six
months and should address improvement in patients` self-rated health measured in terms of activities of daily living and
self-care ability.

Clinical assumptions
It seems that specific groups such as women living alone, patients aged 75+ and patients depended on help from family
have an increased risk of having dysfunctions and in need for individual follow-up and advices to improve the health
status.
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