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A B S T R A C T

The aim of this study was to evaluate the impact of total hip or knee arthroplasty upon quality of life in elderly pa-
tients. The study was carried out at the Clinic for Orthopaedic Surgery Lovran on 74 total hip arthroplasty and 70 total
knee arthroplasty patients. All patients had completed the Medical Outcomes Study 36-Item Short Form in the week hav-
ing preceded their surgery and then again postoperatively, 2 years after. The data obtained were statistically processed at
the level of physical function, role limitations due to physical problems, role limitations due to emotional problems, social
function, mental health, energy or vitality, pain and general health perception, and change in health. The primary total
hip arthroplasty patients showed significant improvement at all levels measured. Similarly, the primary total knee ar-
throplasty patients expressed significant improvement according to all the parameters but the mental health assessment.
Comparison of outcomes between the two assessment groups of patients resulted in slightly superior quality of life out-
comes in total hip arthroplasty patients. It can be concluded that total hip or knee arthroplasty significantly enhances the
health related quality of life in elderly patients.
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Introduction

The assessment of patients’ health condition and pa-
tient outcomes is at the core of clinical research. A vari-
ous survey methods have been developed for the assess-
ment of hip and knee surgical treatment efficiency. The
Harris hip score, the Charnley modified D’Aubigne-Po-
stel scale, the Hospital for Special Surgery knee score
and the Knee Society knee score are some of the widely
accepted survey methods1–4. These health care outcome
surveys make it possible for our surgical treatment re-
sults to be presented in an objectively comparable for-
mat. They actually represent a standard format of infor-
mation interchange between surgeons on their own eval-
uation of treatment efficiency not including significant
patient-derived assessments of health care outcomes in
respect of quality of life.

During the past decades, interest in patient-derived
assessment of health care has grown significantly. At the
same time, patients’ interests in surgical treatment op-
tions are directed toward preserving and/or enhancing

their quality of life. This is why patient based measures
in orthopaedic clinical outcome studies are now com-
monly accepted and they even represent a requirement
for publication in many journals. Generic outcome mea-
sures, however, offer the opportunity to determine treat-
ment efficacy, compare treatment options, and guide pa-
tient selection when a variety of different procedures are
available from which to choose5. The Medical Outcomes
Study 36-Item Short Form (SF-36) is accepted method
for assessment of health related quality of life (HRQOL)
in orthopaedics6. It has been identified as a reliable and
valid generic measure of functional status, well being
and general health perception. Because of its generic na-
ture, it can be used to compare the relative value of di-
verse surgical intervention7,8.

The purpose of this study was to apply a generic health
outcome measure SF-36 to elderly patients to evaluate rela-
tive efficacy of the primary total hip and knee arthroplasty
on the basis on their self-assessed health care outcomes.
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Patients and Methods

The study has included 144 patients with total either
hip or knee cement endoprosthesis applied at the Clinic
for Orthopaedic Surgery Lovran. Operations were per-
formed by highly experienced surgeons using standard
surgical procedures under identical working conditions.
Indications for surgery were severe and intolerable pain
and dysfunction for the patients with arthritis of the hip
and knee. Patients with second joint arthroplasty applied
during the study period were excluded. In their post-op-
erational period, the patients were prescribed the appro-
priate physical therapy programme. In the primary total
hip arthroplasty group of 74 cases, the preoperative diag-
nosis was osteoarthritis in 67, posttraumatic arthritis in
4, avascular necrosis in 2 cases, and rheumatoid arthritis
in 1 case. In the primary total knee arthroplasty group of
70 cases, the preoperative diagnosis was osteoarthritis in
65, posttraumatic arthritis in 3, and rheumatoid arthri-
tis in 2 cases.

Medical outcomes study 36-item short form

All patients had completed a Croatian version of the
SF-36 questionnaire, licensed to the »Andrija [tampar«
School of Public Health, within one week before their
surgery and then again postoperatively, 2 years after9,10.
Preoperatively, the questionnaires had been either self-
-administered by the patients or by in-person interview-
ers, whereas postoperatively the data were provided by
them to an interviewer either during an office visit or by
telephone. The questionnaire typically takes 15 to 20
minutes to complete. The SF-36 is a multi-purpose, short-
-form health survey that consists of 36 question mea-
sures comprising three aspects of health: functional abil-
ity, well-being and overall health. In an attempt to quan-
tify these aspects, the SF-36 assesses eight domains of

quality of life: physical function, role limitations due to
physical problems, role limitations due to emotional prob-
lems, social function, mental health, energy or vitality,
pain and general health perception. A single item also as-
sesses the patient’s perception of changes in health. The
total result is most often shown in the form of the profile
defined with eight points that represent the measure of
individual aspects of health transformed into a unique
scale whose theoretical minimum is a score of 0 and the
maximum a score 100. On all scales, higher results indi-
cate better subjective health11.

Statistical analysis
Due to non-normal data distribution nonparametric

statistical procedures were used in data analysis. Differ-
ence in HRQOL between groups was tested with Mann-
-Whitney U-test, and difference in results before and af-
ter the surgery were tested with Wilcoxon Signed Ranks
Test. Statistical analysis was performed by statistical
software Statistica, ver.7.1 (StatSoft, Inc., 2005). Statisti-
cal significance was set at p<0.05.

Results

Among 74 patients with total hip arthroplasty, there
were 21 men and 53 women with a mean of 70.8±2.5
years. Among 70 patients with total knee arthroplasty,
there were 26 men and 44 women whose mean age was
72.03±3.2 years. All the patients had a normal course of
operation and their postoperative physical therapy was
completed against the scheduled programme.

The survey of the impact of the primary total hip ar-
throplasty upon patients’ overall health perception resul-
ted in their significantly improved postoperative HRQOL.
Statistically significant improvement was measured at
all levels: physical function, role limitations due to physi-
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Fig. 1. Total hip arthroplasty SF-36 scores before and after surgery.



cal problems, social function, mental health, energy or vita-
lity, pain, general health perception (p<0.001) and role
limitation due to emotional problems (p<0.003, Figure 1).

The survey of the impact of the primary total knee
arthroplasty upon patients’ overall health perception
also resulted in enhanced HRQOL following the surgery.
Statistically significant improvement (p<0.001) was mea-
sured at the level of physical function, role limitations
due to physical problems, social function, energy or vital-
ity, pain, general health perception and role limitation
due to emotional problems (p<0.003). At the level of
mental health assessment there were recorded no statis-
tically significant differences (p=0.517, Figure 2).

Comparative HRQOL results preceding and following
patients’ hip and knee arthroplasty are shown in Tables
1 and 2. Statistically significant difference appeared pre-
operatively at the level of physical function, role limita-
tion due to emotional problems, mental health, pain and
general health perception. Postoperatively, statistically

significant HRQOL improvement was measured after
hip arthroplasty at the level of physical function, social
function, mental health, pain and general health percep-
tion, as compared to knee arthroplasty. Regarding the
perception of change in health relative to one year ago,
enhancement was confirmed in both assessment groups,
as presented in Table 3.

Discussion and Conclusion

Total hip and total knee arthroplasties are well ac-
cepted as reliable and suitable procedures to return pa-
tients to function. These operations are performed where
the knee or hip joints have reached the limit not allowing
either for conservative treatment methods or any other
operative treatment to provide improvement in patient’s
health condition. In such patients, clinical status show
reduced joint function, pain and shorter aided or non-
-aided ambulation12. In diagnostic terms, we are most
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TABLE 1
COMPARISION OF HIP AND KNEE GROUP SF-36 SCORES BEFORE SURGERY

Dimension
Hip Knee

p
Median (interquartile range)

Physical functioning 30.0 (20.0–35.0) 30.0 (25.0–35.0) 0.006

Role limitation due to physical problems 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.330

Role limitation due to emotional problems 66.7 (66.7–100) 100.0 (66.7–100) 0.000

Social functioning 33.3 (22.2–44.4) 33.3 (33.3–44.4) 0.108

Mental health 68.0 (60.0–76.0) 72.0 (64.0–80.0) 0.034

Energy vitality 55.0 (55.0–60.0) 55.0 (55.0–60.0) 0.068

Pain 22.2 (22.2–33.3) 33.3 (33.3–55.6) <0.001

General health perception 50.0 (45.0–57.0) 42.0 (40.0–52.0) <0.001
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Fig. 2. Total knee arthroplasty SF-36 scores before and after surgery.



frequently dealing with either primary or secondary osteo-
arthritis or with rheumatoid arthritis of a joint.

Hip and knee endoprostheses implemented today are
the result of several decades long experience deriving
from treatment practices and technological improvements.
The size of bone resection and the choice of endopro-
thetic material required have undergone changes as well.
Distinction should be thus made between standard and
resurfacing endoprostheses, which can be made either
completely or partly of metal, ceramics or polyethylene.
There is a vast variety of types and manufacturers of
joint endoprostheses available on the market. Whereas
any type of endoprosthesis may offer some specific fea-
tures, they can be basically divided into cement and
uncement ones according to the implementation me-
thod13,14. Arthroplasty has been followed up by the devel-
opment of surgical approaches or implementation tech-
niques. Their development has been directed toward a
more precise, faster and easier implementation of joint
endoprosthesis and as little damage to the surrounding
tissue as possible.

In numerous studies, hip and knee arthroplasties effi-
cacy have been followed by various methods of assess-
ment directed toward local functional status of the joint
and patients’ mobility, while setting aside their impact
on HRQOL1–4. Today, as patients become increasingly
well-informed on surgical procedures, apart from the ex-
pected recovery their concern also addresses the impact

such treatment is expected to produce upon their daily
habits, working and social commitments and hobbies.
This fact has encouraged the development of health out-
come survey methods based on the assessment of im-
provement in the HRQOL15,16. Health outcome surveys
can be broadly divided into two categories: general and
condition-specific ones17. General health questionnaires
measure overall health through a wide breadth of ques-
tions covering multiple aspects of health. Condition-spe-
cifics surveys focus on the functional impact and symp-
toms of a given condition. Both general and condition-
-specific outcome tools are widely reported and can be
implemented together. General health surveys, however,
allow for comparison among patients with the same con-
dition and between patients with different conditions.
Additionally, general health surveys may detect unin-
tended side effects of treatment.

Total hip or knee arthroplasties are surgical proce-
dures requiring well experienced surgeons, good techni-
cal equipment, work organization and patient pre-opera-
tive preparation18. Apart from the cost of endoprosthesis
itself, these are basically the reasons for elevated costs of
treatment. In elderly patients, due to their poorer overall
health condition, the risk to develop complications is
even greater19. They require a wide-range pre-operative
treatment, thus causing further growth in the total cost
of treatment. The aim of the study was to evaluate the
impact of these surgical procedures on HRQOL in elderly
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TABLE 2
COMPARISION OF HIP AND KNEE GROUP SF-36 SCORES AFTER SURGERY

Dimension
Hip Knee

p
Median (interquartile range)

Physical functioning 65.0 (60.0–65.0) 55.0 (55.0–60.0) <0.001

Role limitation due to physical problems 100.0 (75.0–100) 100.0 (75.0–100) 0.232

Role limitation due to emotional problems 100.0 (100–100) 100.0 (100–100) 0.060

Social functioning 77.8 (66.7–77.8) 44.4 (44.4–66.7) <0.001

Mental health 80.0 (76.0–84.0) 70.0 (68.7–80.0) <0.001

Energy vitality 70.0 (65.0–70.0) 70.0 (65.0–70.0) 0.662

Pain 94.4 (88.9–100) 77.8 (66.7–77.8) <0.001

General health perception 67.0 (62.0–72.0) 62.0 (57.0–67.0) <0.001

TABLE 3
PATIENT’S PERCEPTION OF CHANGE IN HEALTH RELATIVE TO ONE YEAR AGO

Group
Health relative to one year ago

Much better Somewhat better About the same Somewhat worse

Hip
Count 5 32 34 3

% within group 6.8% 43.2% 45.9% 4.1%

Knee
Count 8 48 6 8

% within group 11.4% 68.6% 8.6% 11.4%

Total
Count 13 80 40 11

% within group 9.0% 55.6% 27.8% 7.6%



patients and thus to evaluate their justification. The sur-
vey was carried out using the SF-36 patient-based mea-
sures which have been currently most commonly em-
ployed in orthopaedic clinical outcome studies.

The results obtained have shown significantly en-
hanced patients’ HRQOL following total hip or knee
arthroplasty. Significant improvement has been stated at
all assessment levels, except for the mental health level,
where knee arthroplasty is involved. This can be ex-
plained by an already elevated level of mental health re-
sults obtained preoperatively. We consider this signifi-
cant improvement in both groups of patients to be most
probably attributable to already known successful func-
tional outcomes of such surgeries and also to highly moti-
vated patients who choose surgical treatment. To provide
patients with the possibility of painless movements means
to have a direct impact on their independence, mental
health and prevention of cardio-respiratory diseases20.
Thus, the costs relating to these two surgical procedures
are justifiable not only by the achievement but also by
the preservation of better HRQOL. Comparison of out-
comes between the two assessment groups of patients
has resulted in significant difference between their pre-
operative and postoperative HRQOL. Preoperative out-
comes have confirmed poorer HRQOL in these patients,
but also inequality between groups at the quality level.
Postoperative outcomes have shown significant improve-

ment in both assessment groups, yet with slightly supe-
rior HRQOL outcomes in the total hip arthroplasty pa-
tients. Despite the difference between preoperative out-
comes level, age mean, and numerical discrepancy be-
tween male and female patients within the two assess-
ment groups, the results obtained are in correspondence
with those published in similar studies by other au-
thors21,22. The majority of patients have evaluated their
health condition to be better than a year ago. The pa-
tients who have evaluated their health the same as a year
ago, while operated two years ago, should be added to
this evaluation as well. In our opinion this is considered
to be a good outcome showing well preserved health level
in elderly patients even two years after the surgery
where maximum effects are expected after a couple of
months.

SF-36 has proven to be a practical and good survey of
the impact of these surgical procedures on HRQOL. We
consider the structure of the SF-36 questionnaire to be
appropriate for assessment of outcomes following these
surgical procedures which are basically aimed at reduc-
ing pain and enabling better mobility of patients.

It can be concluded that total hip or knee arthroplasty
in elderly patients significantly enhances their HRQOL.
In total hip arthroplasty patients, the achieved HRQOL
appears to be somewhat superior.
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PRIMJENA ANKETE SF-36 RADI ISPITIVANJA STANJA BOLESNIKA NAKON UGRADNJE
TOTALNE ENDOPROTEZE KUKA ILI KOLJENA

S A @ E T A K

Cilj ovog rada bio je ispitati utjecaj ugradnje totalne endoproteze kuka ili koljena na razinu kvalitete `ivota bo-
lesnika starije `ivotne dobi. Ispitivanje je provedeno u Klinici za ortopediju Lovran na 74 bolesnika sa ugra|enom
totalnom endoprotezom kuka i 70 bolesnika sa totalnom endoprotezom koljena. Svi su bolesnici ispunili Medical Out-
comes Study 36-Item Short Form upitnik u tjednu prije te dvije godine nakon operacijskog zahvata. Dobiveni su podaci
statisti~ki obra|eni na razini fizi~kog funkcioniranja, ograni~enja zbog fizi~kih pote{ko}a, ograni~enja zbog emocio-
nalnih pote{ko}a, socijalnog funkcioniranja, psihi~kog zdravlja, energije ili vitalnosti, bolova, percepcije op}eg zdravlje
te zasebno promjena u zdravlju. Rezultati bolesnika sa ugra|enom endoprotezom kuka pokazali su zna~ajno pobolj-
{anje na svim ispitivanim razinama. Kod bolesnika sa ugra|enom endoprotezom koljena tako|er je do{lo do pobolj{anja
na svim razinama osim kod ispitivanja psihi~kog zdravlja. Usporedbom dobivenih rezultata ovih dviju grupa, bolesnici
sa ugra|enom totalnom endoprotezom kuka dosegli su ne{to ve}u razinu kvalitete `ivota. Mo`e se zaklju~iti da ugrad-
nja totalne endoproteze kuka ili koljena dovodi do zna~ajnog pobolj{anja kvalitete `ivota u bolesnika starije dobi.
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