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Abstract Objective To compare the level of quality of life and satisfaction after two years of
total knee arthroplasties between individuals above and below 65 years of age and to
identify predictor factors of poor clinical outcome and low level of satisfaction in
patients undergoing arthroplasty.
Methods This is a retrospective cohort with data from patients diagnosed with knee
osteoarthritis submitted to primary total knee arthroplasty from 2014 to 2018
(n¼190). Clinical outcomes were assessed using the following scores: visual analog
scale (VAS) of pain, EQ-5D-3L and EUROQOL-VAS (quality of life scales), patient
satisfaction level, and functional scale of the Knee Injury and Osteoarthritis Outcome
Score (KOOS), collected through a questionnaire applied preoperatively, as well as 1, 3,
12 and 24 months after surgery.
Results Patients< 65 years old presented significantly lower values (clinical worsen-
ing) in KOOS-pain and KOOS-symptoms. There are no differences in the principal
clinical scores that assess pain, function, and quality of life after the procedure, as well
as in the rate of satisfaction with the procedure, among patients<65 years old when
compared with patients� 65 years old. It was also observed that patients who were not
satisfied with the procedure in the 24-month evaluation presented clinical results in
some analyzed scores (KOOS-pain and EQ-VAS) similar to patients who declared
themselves satisfied.
Conclusion Scores that assess pain, function, quality of life, as well as satisfaction rate
are similar between patients<65 years old and those � 65 years old.
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Introduction

Knowledge about the possible outcomes of total knee arthro-
plasty (TKA) is becoming increasingly important given the
increasing number of surgeries and the related high costs.1,2

In general, TKA has been documented as a satisfactory
procedure for pain relief and restoration of joint function,
a fact that has contributed to the sharp increase in demand
for the procedure, with its consequent economic impact.3

Although TKA is generally considered cost-effective andwith
proven improvement in motor function, mobility, and quali-
ty of life, a subset of patients report prolonged pain and
functional impairment or remain dissatisfied with the
results.4 Studies suggest that poor clinical results and dissat-
isfaction with the procedure may even be higher in the
population<60 years old.5–8

On the other hand, studies in the past decade have shown
that TKA in patients<55 years old has success rates compa-
rable to those observed in an older population.9 However, it
is important to highlight that the opinions of surgeons and
their patients on the outcome of medical and surgical
interventions do not always agree, especially regarding the
evaluation of pain and function.10,11 Similarly, the scores of
functional outcomes after surgery do not necessarily corre-
late with patient satisfaction.12 As the prevalence of osteo-
arthritis in young individuals is likely to increase,13 it is
important to evaluate the efficacy of TKA in this population.

Thus, the present study has the primary objective of
comparing the level of quality of life and satisfaction at the
2-year follow-up of TKA between individuals � and<65

years of age and, as a secondary objective, to identify
predictor factors of poor clinical outcome and low level of
satisfaction in patients undergoing this procedure.

Material and Methods

Data Collection
The present study is a retrospective cohort with data from
patients diagnosed with knee osteoarthritis submitted to a
primary TKA from 2014 to 2018.

The inclusion criteria were patients whose TKA was
primary, diagnosis of knee osteoarthritis, and data in the
medical records respecting the proposed follow-ups. The
exclusion criteria were: revision TKA, nonconventional TKA,
simultaneous bilateral TKA, unicompartmental TKA, and
patients not evaluated at the 24-month postoperative fol-
low-up.

Postoperative clinical outcome and patient satisfaction
were assessed using the following scores: visual analog scale
(VAS) of pain, EQ-5D-3L and EUROQOL-VAS (quality of life
scales), patient satisfaction level (very satisfied, satisfied,
indifferent, dissatisfied, and very dissatisfied), and function-
al scale of the Knee Injury and Osteoarthritis Outcome Score
(KOOS). For better data analysis, all those who answered the
satisfaction questionnaire as “indifferent,” “dissatisfied,” or
“very dissatisfied” were grouped as patients who were not
satisfied with the treatment. In all the scores analyzed here
(except VAS of pain), higher values reflect the clinical im-
provement of the patient. In surgeries performed since
October 2017, the KOOS was replaced by the KOOS Physical

Resumo Objetivo Comparar a qualidade de vida e satisfação 2 anos após a artroplastia total de
joelho em indivíduos com idade � e<65 anos e identificar fatores preditivos de pior
evolução clínica e baixo nível de satisfação nestes pacientes.
Métodos Trata-se de uma coorte retrospectiva de dados de pacientes com diag-
nóstico de osteoartrite de joelho submetidos a artroplastia total primária de joelho
entre 2014 e 2018 (n¼ 190). Os resultados clínicos foram avaliados de acordo com os
seguintes escores: escala visual analógica (EVA) de dor, EQ-5D-3L e EUROQOL-VAS
(escalas de qualidade de vida), nível de satisfação do paciente e escala funcional do
Knee Injury and Osteoarthritis Outcome Score (KOOS, na sigla em inglês). Estes dados
foram coletados por meio de questionário aplicado no período pré-operatório e 1, 3, 12
e 24 meses após a cirurgia.
Resultados Os pacientes<65 anos apresentaram valores significativamente meno-
res (piora clínica) nas escalas KOOS-dor e KOOS-sintomas. Não houve diferenças nas
principais pontuações clínicas de dor, função e qualidade de vida após o procedimento,
nem no índice de satisfação com a cirurgia, entre pacientes< 65 anos em comparação
com aqueles � 65 anos. Observamos também que os pacientes não satisfeitos com o
procedimento à avaliação de 24 meses apresentaram resultados clínicos em alguns
escores analisados (KOOS-dor e EQ-VAS) semelhantes aos dos pacientes que se
declararam satisfeitos.
Conclusão Os escores que avaliam dor, função, qualidade de vida e índice de
satisfação são semelhantes entre os pacientes< 65 anos e aqueles � 65 anos.
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Function – Shortform (KOOS-PS) in the postoperative evalu-
ation of patients. All thementioned outcomeswere collected
through a questionnaire applied to the patient via telephone
calls at 1, 3, 12, and 24 months after surgery.

The factors analyzed were gender, age, laterality, body
mass index (BMI), days of hospitalization, comorbidities,
smoking, readmission within 30 days, and acute
complications.

Data Analysis
The descriptive analyses of the variables were based on
absolute frequencies and percentages for categorical varia-
bles and on summary measures such as means and standard
deviations (SDs), medians and quartiles, as well as mini-
mum and maximum values for numerical variables. The
distributions of the numerical variables were studied
through histograms and boxplots and the Shapiro-Wilk
normality test.

To compare the scores of knee functionality, quality of life,
and knee pain between baseline and postoperative evalua-
tions and between age groups. Generalized mixed models
were adjusted considering the dependence between the
evaluations in the same patient, with normal or gamma
probability distribution, seeking the best fit according to
the AIC adjustment quality criterion.

The proportion of patients satisfied or very satisfied at the
24-month postoperative evaluation was compared between
age groups using a binary logistic regression model.

The results of the adjusted models were presented by
estimated mean values and 95% confidence intervals (CI),
with p-values corrected by the sequential Bonferroni
method.

The analyses were performed with the aid of the SPSS
program, considering a significance level of 5%.

The present study was approved by the Ethics Committee
under registration number 4.405.818. The Ethics Committee
waived the need for individual informed consent for
publication.

Results

A total of 190 patients underwent TKA from 2014 to 2018
and met the eligibility criteria of the present study, 37
(19.5%) patients<65 years old and 153 (80.5%) � 65 years
old. The clinical and demographic data of the patients,
according to the age group, are shown in ►Table 1.

In both age groups, there was a significant increase (or
significant reduction in VAS for pain) of all scores in the
evaluations at 24 months compared with the preoperative
evaluations, thus evidencing an improvement of all these
parameters. Comparing the age groups, no significant differ-
ences were observed between them at 24 months of evalua-
tion in relation to KOOS-PS (►Fig. 1A), EQ-5D (►Fig. 1B), EQ-
VAS (►Fig. 1C), and VAS of knee pain (►Fig. 1D). Regarding
the pain and symptom subscales of the KOOS, there was a
significant difference in the preoperative evaluation

Table 1 Clinical and demographic data of patients submitted to total knee arthroplasty, according to age group

Demographics Age group

< 65 years old (n¼37) � 65 years old (n¼153)

Gender

Female 23 (62.2%) 111 (72.5%)

Male 14 (37.8%) 42 (27.5%)

BMI (kg/m2)

Average (SD) 30.4 (5.5) 29.3 (5.0)

Comorbidities and habits

Hypertension 21 (56.8%) 71 (46.4%)

Diabetes mellitus 9 (24.3%) 30 (19.6%)

Behavioral disorders 3 (8.1%) 28 (18.3%)

Smoking 3 (8.1%) 1 (0.7%)

Previous oncological diagnosis 4 (10.8%) 10 (6.5%)

Cardiopathy 1 (2.7%) 18 (11.8%)

Hospital stay (days)

Average (SD) 4.2 (1.9) 4.6 (2.6)

Readmission in 30 days

No 37 (100.0%) 153 (100.0%)

Complications

No 36 (97.3%) 150 (98.0%)

Yes 1 (2.7%) 3 (2.0%)

Abbreviations: BMI, body mass index; SD, standard deviation.
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between age groups, in which patients<65 years old pre-
sented lower values than patients� 65 years or older (►Figs.

1E and 1F). There was no difference between the other KOOS
subscales.

Regarding the satisfaction assessment, 134 patients were
evaluated, and only 3 patients (12%) in the age group<65
years old were not satisfied with the treatment. Of the group
of patients � 65 years old, only 10 patients (9.17%) were not
satisfied. However, no differences were observed between
satisfied and dissatisfied patients regarding the EQ-VAS
score (at 24 months) and the KOOS-pain (at 24 months) in
the 2 age groups analyzed. Of the patients not satisfied, none
had postoperative complications.

Discussion

The results of the present study show, as its main findings,
that there are no differences in the main clinical scores that
assess pain, function, and quality of life after TKA, neither in
the rate of satisfaction with the procedure, among patients
<65 years old when compared with patients � 65 years old.
Interestingly, it was also observed that patients who were
not satisfied with the procedure at 24 months of follow-up,
in both groups, presented clinical results in some analyzed
scores (KOOS-pain and EQ-VAS) similar to those of patients
who declared themselves satisfied. This fact suggests that the
reason for dissatisfaction after TKA should be better

Fig. 1 Estimated means and 95% confidence intervals for the various scores analyzed in pre- and postoperative evaluations of patients
submitted to TKA, according to the age group analyzed: (A) score of knee functionality of the KOOS-PS instrument; (B) quality of life score
of the EQ-5D instrument; (C) quality of life score of the EQ-VAS instrument; (D) visual analog scale (VAS) of pain; (E) KOOS pain subscale; (F)
subscale of KOOS symptoms.
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investigated, because the reason for dissatisfaction may not
necessarily be only clinical.

Although there is no consensus between age and satisfac-
tion in the literature, some studies report higher dissatisfac-
tion rates in younger patients. Williams et al.14

demonstrated that the satisfaction of patients<55 years
old is lower due to factors related to functional demands,
which tend to be higher in this group of patients. This result
was corroborated by Scott et al.,15 in which 25% of patients
<55 years old submitted to TKA were dissatisfied at
12 months postoperatively. In the present study, in the
preoperative evaluation, it was noticed that patients<65
years old presented significantly lower values (clinical wors-
ening) in 2 clinical scores measured (KOOS-pain and KOOS-
symptoms), which can demonstrate that, because they are
younger, these patients value their complaintsmore, leading,
in turn, to a higher expectation of clinical improvement and
satisfaction after TKA compared with older patients. There-
fore, it is necessary to educate the patient and align the
expectations between patient and surgeon, thus being in
accordance with the results of Noble et al.,16 who concluded
that preoperative expectation was the main predictor of
satisfaction in patients<60 years old.

There was no significant difference in the dissatisfaction
rates between the two age groups analyzed, as well as there
was no significant difference in any other clinical score
analyzed in any time of follow-up between patients younger
or older than 65 years old. There was also no difference
between satisfied and dissatisfied patients regarding the EQ-
VAS score (at 24 months) and KOOS-pain (at 24 months) in
the two groups analyzed, demonstrating that there may not
be a correlation between satisfaction and the main clinical
scores commonly evaluated in the literature. Similarly, other
authors have already called attention to satisfaction as a
significant result to be measured after TKA, as they had
already documented a discrepancy between the satisfaction
reported by patients and other clinical scores.11,17 This
information suggests that other factors, not necessarily
clinical or radiographic,maybe related to patient satisfaction
rates, such as the own experience of the patient during
hospitalization. These findings, as already mentioned by
Bullens et al.,12 suggest that the priorities and concerns of
patients and surgeons may be different.

As seen in our results, the dissatisfaction rate in the
present study was slightly lower than that found by other
authors, which is of � 15 and 20% in the general popula-
tion.18,19 Therefore, it is suggested that some factors may
have contributed to the lower rates of dissatisfaction in our
population compared with the literature, such as the socio-
economic profile of patients and, mainly, the implementa-
tion of a managed protocol for all TKAs performed at the
institution after 2013, which standardized the patient care
process and led to improvements in medical practice.20

Similar to the satisfaction rate reported in the present study,
there was also no significant difference in clinical scores of
pain, function, and quality of life among patients younger or
older than 65 years old, thus suggesting that TKA can be an
effective treatment even in younger patients. It is interesting

to note that although some studies have reported higher
rates of dissatisfaction among younger patients, age may not
be a predictive factor for dissatisfaction in itself. Scott et al.,21

for example, in a study with 1,217 patients who underwent
TKA, concluded in the multivariate analysis of the data that
age did not influence satisfaction. The same conclusion was
found in another study by the same authors, where the lower
age of the patients was not pointed out as an independent
predictive factor for dissatisfaction after the procedure.21

However, a larger number of studies with a more robust
methodology investigating variables interfering with dissat-
isfaction after TKA is still necessary, and, therefore, it is
advisable that the younger patient be informed of the
increased risk of dissatisfaction compared with older
patients.

Several limitations of the present study need to be
addressed. First, it is a study with a retrospective analysis,
which can lead to an information bias. This risk was mini-
mized as patients with insufficient data were excluded from
the analysis. In addition, the age group<65 years old was
composed of only 37 patients, limiting the statistical power
of the analysis. Finally, the follow-up of the patients was
considered short (2 years). However, we believe that this
time is not at all inadequate, considering the purpose of the
present study (finding clinical differences and levels of
satisfaction between two age groups). Despite the limita-
tions, the present study brings important questions involv-
ing patients undergoing TKA, which come from the analysis
of important, but little analyzed clinical scores, such as
quality of life and satisfaction, which, therefore, can serve
as a reference for other authors.

Conclusion

Based on patient-reported outcomes, after TKA, scores that
assess pain, function, and quality of life, as well as the
satisfaction rate, are similar among patients<65 years old
and those �v65 years old.
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