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ABSTRACT
INTRODUCTION: Between 2004 and 2009, the incidence
of primary total knee arthroplasty (TKA) in Denmark has 
 almost doubled. It has been speculated that this increase
may be a result of patients being operated on weaker 
 indications. The purpose of this study was to compare
 preoperative degrees of osteoarthritis and health-related
quality of life (QoL) in patients receiving primary TKA in
2004 and 2009.
MATERIAL AND METHODS: We identified 154 and 369 pri-
mary TKAs inserted at our institution in 2004 and 2009, 
 respectively. Patients had been invited to complete the
Short Form (SF)-36 questionnaire preoperatively. Two
groups of patients that were representative with regard
to age and gender were randomly sampled and compared 
(n = 44 in 2004 versus n = 106 in 2009). The Kellgren-
 Lawrence (K-L) grade of osteoarthritis was assessed on
 pre operative radiographs in all patients.
RESULTS: We found no statistically significant differences 
in gender distribution or mean age at surgery. We reached
K-L grades of 3-4 in 52.4% and 49.6% in 2004 and 2009,
 respectively (p = 0.57). The preoperative mean SF-36 phy s-
ical component scores were 32.6 and 33.7, respectively 
(p = 0.44). The preoperative mean SF-36 mental component
scores were 43.0 in 2004 and 49.3 (i.e. 6.3 points higher)
in 2009 (p = 0.003).
CONCLUSION: Preoperative degrees of osteoarthritis and 
physical health-related QoL did not change from 2004 to 
2009. Thus, it seems that these components of operative
 indications have not weakened. The increased preoperative
SF-36 mental component score of these patients may have 
had a positive effect on postoperative outcomes.
FUNDING: not relevant.
TRIAL REGISTRATION: not relevant.

The primary goals of joint arthroplasty in the treatment 
of arthritic disease are pain relief and restoration of 
function and health-related quality of life (QoL). The 
 indications for primary total knee arthroplasty (TKA) are
pain with impairment of daily function, deteriorating 
health-related QoL and radiological signs of osteoarthri-
tis. Furthermore, analgesic treatment, physical training
and weight loss should be considered before settling 
on surgical treatment.

Within the past decade, a considerable increase

has been observed in the amount of primary TKAs per-
formed in Denmark [1]. Between 2004 and 2009, the
 in cidence of primary TKA almost doubled from 85 to
163 patients per 100,000 inhabitants per year. Similar
increases in incidences have been seen in the rest of 
Europe, North America and in the South Pacific [2]; and
Kurtz et al. projected that the demand for primary TKA 
would increase by 673% in the USA from 2005 to 2030 
[3]. It has been speculated that this increase may be a 
result of patients being operated on weaker indications 
in terms of less osteoarthritis and less affection of 
 physical performance or of health-related QoL.

In this retrospective cohort study, we aimed to
compare preoperative degrees of osteoarthritis and
health-related QoL in patients receiving primary TKA
at our institution in 2004 and 2009. A change in these
parameters could indicate that patients were being
treated on weaker indications.

Indications for knee arthroplasty
have remained consistent over time
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Anteroposterior radiograph showing the left knee of a standing patient
one year postoperatively. In this case the Cruciate Retaining AGC pros-
thesis (Biomet).

FIGURE 1
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MATERIAL AND METHODS
Through database searches, we identified all patients
who had undergone primary TKA at Hvidovre Hospital, 
Denmark, in 2004 and 2009, respectively. The years of 
2004 and 2009 were chosen because the number of 
 patients receiving primary TKA in Denmark approxi-
mately doubled in this period [1]. The incidence of pri-
mary TKA at our institution mirrored the increase in in-
cidence seen in Denmark, 154 patients received primary 
TKA in 2004 and 369 patients received primary TKA in
2009. The patients had a mean age of 68.1 and 67.6 in 
2004 and 2009, respectively (p = 0.57); and the gender
distribution was 90 female/64 male in 2004 and 223
 female/146 male in 2009, i.e. no statistically significant
difference (p = 0.67). We assume that the two groups
had comparable socio-economic conditions prior to
 surgery as patients came from the same urban region.

Preoperative radiographs of all knees were eva l ua-
ted with regard to degree of osteoarthritis. This was
 conducted using the Kellgren-Lawrence (K-L) grading
scale, which has previously been validated and has been 
proven to be highly reproducible when used in the grad-
ing of knee osteoarthritis [4]. Anterior-posterior and 
 lateral radiographs of the knees were used (Figure 1). 
All radiographs were assessed by one orthopedic sur-
geon who was not blinded to the year in which patients
were operated.

Preoperatively, all patients had been invited to
complete the Short Form (SF) 36 questionnaire which 
is a self-administered instrument consisting of 36 ques-
tions reviewing the patients’ physical and mental health-
related QoL. The Danish version of the SF-36 question-
naire has previously been validated [5].

A total of 50 of the patients operated in 2004 and 
252 of the patients operated in 2009 completed the  SF-
36 questionnaire. Of these, an age and gender-matched 

sample group of patients from each year was randomly
selected, and the SF-36 scores for physical and mental
health-related QoL were calculated. The size of the 
 sample groups was based on an a priori sample size 
 calculation with five points in the SF-36 mental or phy s-
ical component score considered a clinically relevant
 difference. The 5-point difference was chosen based 
on a study performed by Angst et al [6] who found that
effects larger than 12% of baseline score could be de-
tected as the minimal clinically important difference. 
Calculations revealed that 44 patients in 2004 and 106 
patients in 2009 would be needed to show a statistical 
significance (80% power and a significance level of 0.05).
The two sample groups were representative of the rest 
of the patients of each year with regard to age and gen-
der (Table 1). A flow diagram showing patients operated
with primary TKA and included in the SF-36 analysis in
2004 and 2009 is presented in Figure 2.

Normally distributed data are presented as mean
values and ranges, and comparisons were made using
a two-sample t-test. Binomial data are presented as 
 proportions or percentages, and comparisons made by 
Pearson’s χ2-test. The level of significance was set at 
p < 0.05. For all statistical analysis, the STATA statistical
package, version 10.1 (College Station, Tx, USA) 
was used.

Trial registration: not relevant.

RESULTS
The Kellgren-Lawrence grade
The K-L grades of patients receiving primary TKA in 2004 
and 2009 are presented in Table 2. When comparing 
the proportion of patients with K-L grades 3-4 in the 
two groups, i.e. those with severe radiological signs of 
osteo arthritis, we found no statistically significant differ-
ences, with proportions of 52,4% and 49,6% grade 3-4 
patients in 2004 and 2009, respectively (p = 0.57).

Short Form 36
We found no statistically significant differences in the 
SF-36 physical component score when comparing the
sample groups of patients in 2004 and 2009. When 
 comparing the mental component scores of the sample
groups, however, we found that patients receiving 
 primary TKA in 2009 had a statistically significantly 
 improved mean score compared with patients receiving
primary TKA in 2004 (Table 3).

DISCUSSION
Between 2004 and 2009, the incidence of primary 
TKA performed in Denmark almost doubled [1]. Similar
trends are seen in other countries [2]. It has been
 spe cu lated that this increase may be the result of pa-

Flow diagram showing pa-
tients operated with pri-
mary total knee arthro-
plasty (TKA) and included 
in the Short Form (SF) 36
analysis in 2004 and 2009.

2004 2009

154 knees
90 female/64 male
Mean age: 68.1 years 

Knees being 
treated with 
primary TKA 

369 knees
223 female/146 male
Mean age: 67.6 years 

50 knees
(6 not included) 

Pa�ents 
comple�ng the
SF-36 ques�onnaire

252 knees
(146 not included)  

44 knees
26 female/18 male
Mean age: 68.5 years 

Pa�ents included
in SF-36 analysis 

106 knees
64 female/42 male
Mean age: 67.5 years 

FIGURE 2
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tients  being operated on weaker indications. The pur-
pose of this study was to compare preoperative degrees 
of osteo arthritis and health-related QoL in patients
 re ceiving primary TKA in 2004 and 2009 in order to 
 determine if these components of the indications for
primary TKA changed in this period.

In our study, we found no statistically significant 
 differences in the age and gender distribution of pa-
tients being operated in 2004 and 2009, respectively. 
The age and gender distribution of our patients are 
 similar to those of other patients undergoing primary 
TKA in Denmark and in other Scandinavian countries: 
around 68 years of age with approximately 60% being
women [1, 7, 8].

The K-L grades of our patients ranged from 1 to 4
with the majority presenting with K-L grades 2-4. We 
found no statistically significant difference between 
the K-L grades of patients operated in 2004 and 2009. 
Earlier studies have found poor correlation between 
 radiological signs of osteoarthritis and patient symptoms
[9, 10], and Meding et al found no association between
preoperative radiological signs of osteoarthritis and
postoperative outcome [11]. However, it is traditionally
perceived that the presence of osteophytes and possible 
or definite narrowing of the joint space on conventional 
radiographs (corresponding to K-L grades 2-4) are
among the indications for TKA surgery.

The preoperative SF-36 scores of our patients were 
comparable to the results obtained in similar studies of 

health-related QoL before TKA surgery [12-14] and were 
markedly lower than normative SF-36 scores found in
persons aged 65 to 74 in the Danish population (a mean 
physical component score of 48.4 and a mean mental
component score of 58.5) [5]. This is indicative of the
negative effects of knee joint osteoarthritis on physical 
and mental health-related QoL.

Have operative indications for total knee arthro-
plasty weakened? The indications for primary TKA are
pain with impairment of daily function, deteriorating
health-related QoL and radiological signs of osteoarthri-
tis. The majority of patients in the present study had
 radiological signs of osteoarthritis; and results of the SF-
36 physical component score revealed significant nega-
tive affection of the patients’ arthritic disease. Patients
with symptoms and radiological signs of osteoarthritis
of the knee benefit from treatment with primary TKA in 
terms of pain relief and increased activity and health-
 related QoL [15-17]. In this study, we found no signs
 indicating that the preoperative degrees of osteoarthri-
tis and physical health-related QoL of patients being 
treated with primary TKA changed between 2004 and
2009. The results do not inarguably support that indica-
tions are unaltered; but based on an assessment of 
 radiological signs of osteoarthritis and physical health-
related quality of life, it seems that the indications for 
primary TKA did not deteriorate during the period which 
was characterized by an increase in the incidence of 
 inserted TKAs.

What is the potential importance of an improved
preoperative patient-reported status? Lim et al [18] 
 performed a study comparing preoperative functional 
status and postoperative outcome in patients under-
going TKA due to osteoarthritis. They found that pa-
tients with more severe physical symptoms achieved 
poorer functional outcomes than patients with mild
symptoms. Two other studies performed by Fortin et al 
and Kennedy et al found similar results with regards to
physical function [12, 19]. Becker et al [14] found that
patients with higher degrees of physical function and 
emotional role had a better chance of fulfillment of their 
preoperative expectations than patients achieving lower 
scores; and Forsythe et al [20] found that a high degree 

Demographics of the sample groups versus the rest of the patients for
years 2004 and 2009.

Sample group Rest p-value

2004

Age, mean, years 68.5 67.9 0.76

Female/male, n 26/18 64/46 0.92

2009

Age, mean, years 67.5 67.6 0.93

Female/male, n 64/42 159/104 0.92

TABLE 1

The Kellgren-Lawrence scores for percentages of patients receiving pri-
mary total knee arthroplasty in 2004 and 2009.

K-L score 2004 2009

0 0.0  0.0

1 17.0 14.7

2 30.6 35.7

3 31.3 36.5

4 21.1 13.1

TABLE 2

The Short Form 36 scores for the sample groups of patients receiving primary total knee arthroplasty in
2004 and 2009.

Mean (range)

2004 2009 Difference (95% CI) p-value

Physical component score 32.6 (17.8-45.6) 33.7 (18.7-56.0) –1.1 (–3.8 to 1.7) 0.44

Mental component score 43.0 (20.5-69.3) 49.3 (28.3-69.7) –6.3 (–10.5 to –2.1) 0.003

CI = confidence interval.

TABLE 3
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of pre-operative pain was associated with increased
postoperative pain. Based on these studies, it seems
that postponing surgery would lead to decreased pa-
tient-reported scores in patients with symptoms and 
 radiographic signs of osteoarthritis, which would, in 
turn, result in a poorer outcome with regard to pain, 
 satisfaction and physical function. In this study, we did
not investigate postoperative outcome. But as suggested
by literature findings, the increased SF-36 mental com-
ponent score may yield a better overall outcome.

A weakness of this study is that we were unable to 
include a knee joint-specific patient-reported outcome 
measure due to the retrospective setup. Instead, we used 
the SF-36 questionnaire, which has previously been vali-
dated [5] and is considered relevant for evaluating the
health-related QoL of patients receiving primary TKA.

In conclusion, we performed a retrospective cohort
study in 154 and 369 patients undergoing primary TKA in 
2004 and 2009, respectively, investigating preope rative
degrees of osteoarthritis and health-related QoL. We
found no signs indicating that preoperative degrees of 
osteoarthritis and physical health-related QoL cha n ged
in primary TKA in this period. The increased SF-36 men-
tal component score observed may have yielded better
postoperative outcomes. Our results indicate that op-
erative indications related to these parameters have not
weakened. Research investigating the reasons for and
impact of the dramatic incidence increase in performed 
TKAs remains forthcoming. Our study investigates only
two aspects of operative indications for TKA, and more
research is obviously needed. The increased SF-36 men-
tal component score may lead to better postoperative 
outcomes.
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