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Abstract

Purpose Self-rated health is a commonly used patient-reported outcome, but its responsiveness to is not well documented.
We examined the ability of self-rated health to capture health changes attributable to a highly effective surgical intervention.
Methods Prospective study of patients with severe osteoarthritis of the hip (N=990) or knee (N=907) who underwent total
hip replacement (THA) or total knee replacement (TKA). Self-rated health was assessed pre-operatively and 1 year after
surgery on a scale between “excellent” and “poor,” along with other health items (other 11 items of the SF12 questionnaire)
and multi-item Pain and Function scales.

Results On average, self-rated health was unchanged by surgery. In both THA and TKA cohorts, of 10 patients, 6 rated their
health the same after surgery as before, 2 gave a higher rating, and 2 gave a lower rating. In contrast, major improvements
were observed for all other SF12 items, and for the Pain and Function scales, in both cohorts of patients. Nevertheless, both
before and after surgery, self-rated health was associated with the other SF12 items and with Pain and Function scores. These
associations were stronger after surgery than before.

Conclusions Self-rated health was not responsive to major improvements in health, documented by other instruments,
attributable to joint replacement surgery. However, self-rated health was even more strongly associated with concurrent
assessments of more specific health problems after surgery than before. Caution is advised in interpreting changes in self-
rated health following health-altering interventions.
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Introduction

A commonly used patient-reported outcome is a person’s
assessment of his or her health as excellent, very good,
good, fair, or poor [1-3]. This “self-rated health” is simple to
obtain, and yet has notable predictive properties: it predicts
subsequent mortality [4, 5], use of health services [6] and
health care expenditures [7], and is associated with various
health limitations [8—10].

Whether self-rated health captures essentially the current
health state of a person, which is prone to change over time,
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or whether it reflects an enduring perception of one’s health,
remains debated [11]. A situation in which this issue can
be addressed is that of symptomatic patients who undergo
a highly effective treatment, such as joint replacement sur-
gery for advanced osteoarthritis. Symptoms will improve
on average, but whether health ratings follow is unclear. We
have examined the changes in self-rated health from before
surgery to 1 year after surgery among patients who under-
went arthroplasty of the hip or knee, and compared them to
changes of other more specific health assessments.

Methods

Study design and sample

This prospective study was based on the Geneva Arthro-
plasty Registry [12], which includes all patients undergo-

ing total arthroplasty of the hip or knee at a Swiss teaching
hospital. Registry procedures and the use of the data for
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research were approved by the Research Ethics Commission.
The study included patients who underwent primary elec-
tive total hip arthroplasty (THA) or total knee arthroplasty
(TKA) between 2010 and 2016.

Study variables

The main outcome variable was self-rated health, an item
of the Short Form 12-item (SF12) questionnaire [13],
adapted into French [14]. Other health measures included
the other SF-12 items, and Pain and Function scores (from
0=worst, to 100=best) assessed by the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) [15].
Descriptive variables included patient sex, age, body mass
index, smoking status, and pre-operative numerical scales
for pain (between 0 and 10) and activity level (from 0 to
10=high activity) [16].

Analysis

We included all eligible patients without a priori sample
size determination. We compared baseline characteristics
of THA and TKA patients; subsequent analyses were done
separately for the 2 cohorts. We described self-rated health
before and after surgery, and obtained a measure of change,
as the number of categories by which self-rated health
changed from before surgery to after surgery. To assess reli-
ability, we obtained two-way mixed intraclass correlation
coefficients (ICC) for absolute agreement.

We examined the change from before to after surgery for
all SF12 items. Because the number of response options var-
ies from 2 to 6 for the different items, all were dichotomized
to facilitate comparisons. We report proportions with the
positive rating before and after surgery, and a McNemar
odds ratio for change. To explore if self-rated health relates
in a similar way to the other measures before and after sur-
gery, we obtained odds ratios for a positive rating on each of
the 11 SF12 items in relation to “excellent” of “very good”
self-rated health. We also examined means of WOMAC

scores across health ratings before and after surgery. Analy-
ses were performed using SPSS version 22.

Results

The study included 990 patients with THA and 907 patients
with TKA who returned SF12 and WOMAC questionnaires
before and 1 year after surgery. TKA patients were older
than THA patients [mean 71.5 years (SD 9.4) vs. 68.6 (11.9),
p <0.001], and more likely to be female (65.5% vs. 53.7%,
p<0.001), obese (43.9% vs. 23.4%, p<0.001), and non-
smokers (89.3% vs. 72.9%, p <0.001). Pre-operative pain
levels (means 6.2 vs. 6.1, p=0.66) and activity levels (means
3.6 vs. 3.6, p=0.49) were similar.

Self-rated health

In both cohorts, and both before and after surgery, the dis-
tributions of self-rated health were symmetrical (Table 1).
Among THA patients, more rated their health as “excel-
lent” after surgery than before (7.8% vs. 3.9%), but fewer
rated health as “very good” (19.7% vs. 22.6%). Among TKA
patients, the distributions were similar before and after sur-
gery. ICCs were at 0.60 and 0.56 in the 2 cohorts.

The change in self-rated health categories, from before to
after surgery, was symmetrical in both cohorts of patients
(Fig. 1). Self-rated health remained unchanged in 61.1% of
patients with THA, and 60.7% of patients with TKA.

Changes over time of SF12 items

A positive rating on self-rated health (“excellent” or “very
good”) remained at the same level before and after surgery
in both cohorts of patients, and the McNemar odds ratios
were near one (Table 2). In contrast, all other SF12 items
improved following surgery, in both cohorts.

Table 1 Distributions of

Total hip arthroplasty (N=990)

Total knee arthroplasty (N=907)

responses to the self-rated

health item before and after Pre-operative At 1 year Pre-operative At 1 year

total hip arthroplasty or total

knee arthroplasty, Geneva Self-rated health, N (%)

Arthroplasty Registry, Excellent 3939 77 (7.8) 41 (4.5) 40 (4.4)

2010-2016 Very good 224 (22.6) 195 (19.7) 166 (18.3) 163 (18.0)
Good 566 (57.2) 557 (56.3) 529 (58.3) 522 (57.6)
Fair 138 (13.9) 144 (14.5) 149 (16.4) 156 (17.2)
Poor 23 (2.3) 17 (1.7) 22 (2.4) 26 (2.9)

Intraclass correlation coef- 0.60 (0.55-0.63) 0.56 (0.51-0.60)

ficient (95% CI)
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Fig. 1 Distribution of change in
self-rated health on a 5-category
scale (excellent, very good,
good, fair, poor), expressed in
number of categories, between
the pre-operative assessment
and 1 year after surgery, in
patients with total hip arthro-
plasty (gray bars) and total knee
arthroplasty (white bars)
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Associations with other health measures

The other eleven SF12 items were associated with “excel-
lent” or “very good health,” both before and after surgery
(Table 3). Of note, in both cohorts of patients, the odds ratios
were weaker pre-operatively than post-operatively. The pro-
portion of variance in self-rated health explained by all other
11 items (Nagelkerke R?) increased from 0.16 to 0.34 in
THA patients, and from 0.21 to 0.36 in TKA patients.

Pain and Function scores were associated with self-rated
health, but in post-operative assessments, the means were
considerably higher at any given level of self-rated health
than before surgery; this was seen for both scales, in both
cohorts (Table 4). The variance explained (eta squared)
increased as well, in both cohorts.

Discussion

In these cohorts of patients with severe osteoarthritis of the
hip or knee, self-rated health was insensitive to the effects of
joint replacement surgery. On average, patients were helped
by joint replacement surgery, as reflected by favorable
changes in all aspects of health measured by the other SF12
items and Pain and Function scales. Yet, self-rated health
remained at the same level 1 year after surgery as before the
operation: of 10 patients, roughly six rated their health the
same after surgery as before, 2 gave a higher rating, and 2
gave a lower rating. This was seen in both cohorts.

T
2

T
A 0 1 2
Change in self-rated health (categories)

Does this mean that self-rated health is unrelated to spe-
cific symptoms? No—both before and after surgery, self-
rated health was associated with the patients’ symptoms and
limitations. Hence the paradox: self-rated health is associ-
ated with the burden of symptoms, yet when the symptoms
change self-rated health does not. We believe that the most
likely explanation is that joint replacement surgery has two
effects: on the one hand surgery improves symptoms by
a direct causal mechanism, on the other hand surgery (or,
more specifically, the pre-surgical vs post-surgical context)
alters the contributions of various determinants of self-rated
health, whether the symptoms that were improved by surgery
or other determinants that were not.

Furthermore, associations between symptoms and self-
rated health were stronger after surgery than before. This
was reported previously [17]. Possibly, in the pre-operative
period, when patients experience severe symptoms, their
self-rated health may be more dependent on factors other
than symptoms captured by SF12 items and WOMAC
scales. Context-dependent changes in determinants of self-
rated health have not received much attention thus far.

Our findings also support the notion that people’s char-
acterisation of their health includes a stable component,
that may take into account one’s ability to cope with cur-
rent symptoms, and the perspective to maintain health in
future [11]. In the pre-operative period, patients who suf-
fer from osteoarthritis may view their pain and limitations
as fixable problems, which do not affect their health in a
broad sense. In the post-operative period, patients may have
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Table 2 Changes between assessments made pre-operatively and 1 year after surgery for 12 dichotomized items of the SF12 Health Survey, with
conditional odds ratios, in patients with total hip arthroplasty and total knee arthroplasty

Abbreviated item  Positive answer ~ Negative answer

Total hip arthroplasty

Total knee arthroplasty

tent
conten Positive answer McNemar odds  Positive answer McNemar odds
ratio (95% CI) ratio (95% CI)
Before 1 year after Before 1 year after
surgery  surgery (%) surgery  surgery (%)
(%) (%)
Self-rated health  Excellent or very  Good, fair or poor 26.6 27.5 1.1 (0.8-1.5) 22.8 224 0.9 (0.7-1.3)
good
Limited in moder- Not at all Yes, a little, or 18.2 51.3 9.9 (7.0-13.8) 24.0 37.3 2.5(2.0-3.3)
ate activities yes, a lot
Limited in climb- Not at all Yes, a little, or 12.3 41.0 10.5 (7.2-152) 10.7 25.2 4.0 (2.9-5.6)
ing several yes, a lot
flights of stairs
Due to physical No Yes 15.7 63.3 12.5(9.1-17.2) 224 52.3 5.1 (3.9-6.6)
health, accom-
plished less
Due to physical No Yes 18.0 58.4 11.0 (8.0-15.2) 25.8 48.5 3.7 (2.94.8)
health, was
limited in kind
of activities
Pain interfered Not at all or a Moderately, 12.3 63.6 26.4 (16.9-41.3) 13.3 50.5 11.5 (8.0-16.5)
with work little bit quite a bit or
Extremely
Due to emotional No Yes 454 65.9 3.2(2.64.1) 4438 60.9 2.6 (2.0-3.2)
problems,
accomplished
less
Due to emotional No Yes 41.9 68.4 5.0 (3.9-6.6) 47.1 59.6 2.1 (1.7-2.7)
problems, was
less careful
Felt calm and All, most or a Some, alittle or ~ 53.7 69.6 3.1 (2.4-4.0) 55.0 64.5 2.0 (1.5-2.5)
peaceful good bit of the none of the time
time
Had a lot of All, most or a Some, a little or ~ 25.5 41.4 3.4 (2.6-4.5) 27.2 37.7 2.1 (1.6-2.7)
energy good bit of the none of the time
time
Felt downhearted A little or none of All, most, a good 45.4 57.2 2.5(1.9-3.3) 44.1 54.0 2.0 (1.5-2.6)
and blue the time bit or some of
the time
Physical or emo- A little or none of All, most or some 38.4 64.1 54 4.1-7.1) 44.0 57.7 2.4 (1.9-3.1)

tional problems  the time of the time
interfered with

social activities

become accustomed to the new state of things, and do not
consider themselves as substantially healthier than before.
Such adaptive phenomena are often described as response
shift [18-21]. It is possible that many patient-reported out-
come measures are context-dependent, which would call for
caution in interpreting any post-intervention change—or
lack thereof.

Another possible explanation for lack of responsiveness
is poor reliability. Self-rated health is a single item, and as
such must capture a fair amount of noise. In our cohorts, the
ICCs were 0.56 and 0.60, which is acceptable for a single

@ Springer

item, and similar to previous reports [22]. Furthermore, the
strong associations of self-rated health with other health
scales indicate that lack of reliability was not the chief rea-
son for the observed stability.

The availability of two distinct cohorts of patients, and
the comparability of the phenomena observed in each, sug-
gests that our findings may be generalizable. Furthermore,
the sample size was sufficiently large to yield stable esti-
mates, the data collection procedures were standardized,
and the instruments well known and reputed valid. The
main weakness of our study is the lack of qualitative data



Quality of Life Research (2019) 28:503-508

507

Table 3 Associations (odds ratios and 95% confidence intervals) between “excellent” or “very good” self-rated health and positive ratings on the
other 11 items of the SF12 Health Survey, before and after surgery, in patients with total hip arthroplasty and total knee arthroplasty

Abbreviated item content Total hip arthroplasty Total knee arthroplasty

Before surgery 1 year after surgery  Before surgery 1 year after surgery

Limited in moderate activities 2.9 (2.14.1)
Limited in climbing several flights of stairs 2.9 (2.04.3)
Due to physical health, accomplished less 2.0 (1.4-2.8)
Due to physical health, was limited in kind of activities 1.9 (1.3-2.7)
Pain interfered with work 2.5 (1.7-3.7)
Due to emotional problems, accomplished less 2.9 (2.1-3.8)
Due to emotional problems, was less careful 2.8 (2.1-3.8)
Felt calm and peaceful 2.7 (2.0-3.7)
Had a lot of energy 32(2.3-4.3)
Felt downhearted and blue 2.9 (2.2-3.9)

Physical or emotional problems interfered with social activities 2.4 (1.8-3.2)

6.1 (4.4-8.6) 30(2.1-42)  55(3.9-7.7)
5.1 (3.8-6.9) 20(1.3-3.1)  53(3.8-7.5)
4.0 (2.8-5.7) 1.9(14-27)  62(4.2-9.3)
4.0 (2.9-5.6) 1.9(14-2.7)  3.7(2.6-5.2)
6.3 (4.2-9.4) 3.1(2.1-46)  6.9(4.6-10.2)
5.6 (3.7-8.3) 27(1.9-37)  52(3.4-7.9)
7.0 (4.5-10.9) 33(24-46)  7.0@S5-111)
4.9 (3.3-7.4) 42(29-60)  6.4(4.0-10.2)
5.4 (4.0-7.3) 3.9(2.8-5.5)  73(5.1-10.4)
4.8 (3.4-6.8) 37(27-52)  4.7(3.2-6.8)
6.1 (4.1-9.1) 24(1.833)  5.6(3.7-8.4)

Table 4 Mean values (standard

. . Total hip arthroplasty Total knee arthroplasty
deviations) of WOMAC Pain
and Function scores, according Pre-operative One year after surgery Pre-operative One year after surgery
to self-rated health, before and
after surgery, in patients with WOMAC Pain score, mean (SD)
total hip arthroplasty and total Self-rated health
knee arthroplasty Excellent 51.5 (15.6) 93.4 (12.8) 48.2 (21.6) 89.9 (15.8)
Very good 46.4 (17.1) 92.4 (12.8) 43.9 (16.0) 85.7 (15.4)
Good 39.5 (17.5) 85.5(17.6) 39.9 (17.0) 75.2 (19.8)
Fair 30.0 (16.2) 66.2 (25.6) 314 (15.4) 56.0 (21.4)
Poor 21.8 (15.9) 70.3 (31.3) 23.2 (15.0) 38.1(26.9)
Eta squared 0.11 0.18 0.08 0.26
WOMAC Function score, mean (SD)
Self-rated health
Excellent 54.9 (17.9) 91.8 (16.0) 56.4 (20.0) 88.4 (16.0)
Very good 47.7 (18.6) 90.4 (14.2) 50.6 (18.2) 83.0(17.3)
Good 40.2 (17.9) 79.7 (18.7) 44.2 (18.4) 72.0 (19.8)
Fair 29.5 (15.8) 55.6 (22.7) 33.1 (16.7) 51.5 (20.3)
Poor 23.1 (16.0) 50.0 (25.1) 23.9 (14.9) 36.0 (23.9)
Eta squared 0.12 0.28 0.12 0.27

about the reasons for patients’ ratings of their health, and References

thus a limited capacity to explain the observed stability

of self-rated health. Qualitative research about the mean- L.
ing of self-rated health (e.g., [23]) may help identify fac-
tors that contribute the most to health ratings in particular 2
contexts.
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