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INTRODUCTION
The world’s population is aging rapidly.[1] In 2004, there were 461 million people over the age of 
65; this number reached 2 billion in 2020. Because it is undeniable that the world is aging rap-
idly, it is increasingly important for public health to focus on problems that occur or may occur 
with aging. Frailty is defined as a syndrome of physiological decline associated with aging and 
characterized by a marked vulnerability to adverse health outcomes. The frail elderly are more 
susceptible to stressors, such as acute illness, surgery, multiple medications, and others than 
younger or more vigorous elderly people. While there are many instruments that can be used to 
determine frailty, studies have shown that it increases mortality and morbidity, leads to falls and 
concomitant hip fractures, and increases and prolongs hospitalization.[2] The modern healthcare 
system focuses on treating single-organ dysfunction and disease. However, many older people 
have multiple organ problems. Frailty is a practical, unifying concept in the care of older patients 
that leads to a more holistic view of patients and their situations. Awareness and recognition 
of frailty and related risks by healthcare providers will definitely improve care for this highly 
vulnerable patient group. According to numerous population-based studies, the prevalence of 
frailty varies over a wide range. The results vary according to the assessment method used, the 

Objectives: The aim of this study was to investigate the relationship between knee functionality and frailty in 
individuals aged 65 years and older.

Methods: Participants aged 65 years and older registered at the Family Health Center Unit were included in this 
cross-sectional study. The patients were administered a sociodemographic data questionnaire, the Lysholm knee 
scoring scale, and the fatigue, resistance, aerobics, illnesses, and weight loss (FRAIL) frailty scale during face-to-
face interviews.

Results: The study was conducted with 122 participants whom 74 (60.7%) were male. The frequency of frailty was 
32 (26.2%) and the frequency of frailty pre-frail was 43 (35.2%). There was a relationship between FRAIL score with 
age and body mass index (BMI) (r=0.326 and p=0.001 for age, r=0.202 and p=0.020 for BMI). While 23 (71.9%) of 
the women were frail and 20 (46.5%) were pre-frail, 9 (28.1%) of the men were frail and 23 (53.5%) were pre-frail 
(p=0.001). There was a relationship between Lysholm scores and FRAIL total scores (r=−0.819 and p=0.001).

Conclusion: Loss of knee functionality may increase frailty. Therefore, evaluating knee joint functionality may 
be useful in frailty assessment in elderly patients.
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population of the study, and income levels. According to a 
systematic review of 15 studies and 44.894 patients in 2012, 
the prevalence was 9.9%.[3] In the Survey of Health, Aging, 
and Retirement (SHARE) study, conducted in Europe using 
eight measures, the prevalence ranged from 6% to 44%.
[4] Frailty is observed more frequently in studies conducted 
in Turkey. Elbi and Özyurt, İlhan and Bakkaloğlu, observed 
the prevalence of frailty to be 64.5% and 63.2%, respec-
tively, in their studies on the elderly living in a community.
[5,6] According to data in the 2019 Global Burden of Disease 
study, osteoarthritis is the most important cause of physical 
disability in the elderly, and the most common form is knee 
gonarthrosis, with a frequency of 71%.[7] The knee joint is an 
important factor in maintaining mobility. Age is the factor 
that most significantly increases the risk of osteoarthritis, 
not only in the knee joint but in all joints.[8] There are many 
scales and methods for evaluating knee functionality. The 
Lysholm knee scale, first published in 1982, was developed 
to determine the functional status of patients with anterior 
cruciate ligament injuries in the knee.[9] It was later shown to 
be useful in many other knee complaints, injuries, and dis-
eases. Therefore, it is not disease-specific and can be used 
to evaluate various knee disorders. The fatigue, resistance, 
aerobics, illnesses, and weight loss (FRAIL) frailty scale can be 
applied in a short time, especially in family medicine, which 
is often the first place patients consult, and does not require 
additional measuring, by health professionals. The scale has 
five components: Fatigue, resistance, ambulation, illness, 
and weight loss.[6] For fatigue, the patient is subjectively 
questioned about the frequency of feeling tired in the past 
month; for resistance, the patient is questioned about diffi-
culty in climbing stairs; for ambulation, the patient is ques-
tioned about walking a few hundred meters without diffi-
culty; and for illness, the patient is questioned about chronic 
diseases and weight loss of more than 5% in a year. Frailty 
and pre-frailty symptoms can be detected more frequently, 
especially in the geriatric population where knee functions 
are reduced and symptoms such as fatigue, decreased resis-
tance, and difficulty in the movement are at the forefront.

This study aimed to investigate the relationship between 
knee functionality and frailty in individuals aged 65 years 
and older.

METHOD
The study was conducted at Artova Family Health Center 
between August 01, 2022, and September 01, 2022. Pa-
tients aged 65 and over who applied to the family medicine 
outpatient clinic were included in the study. Participants 
who were bedridden, with body mass index (BMI) ≥40, and 
those who had undergone knee and/or hip surgery were 
excluded from the study.

From a total population of 579 patients aged 65 years and 
over registered in a Family Medicine Unit, the minimum 
sample size was calculated as 111 with a frailty prevalence 
of 9.9%, 95% confidence interval, and 5% margin of error.[3] 
The study was completed with 122 patients. 

Demographic characteristics, the FRAIL scale, and the 
Lysholm scores of the participants were evaluated. Data 
were collected from patients who gave verbal consent 
using face-to-face interviews to answer questionnaires. 
Frailty status was taken as the dependent variable and 
demographic data and Lysholm scores as independent 
variables.

Patients between the ages of 65 and 74 years as youngest-
old, those between ages 75 and 84 years as middle-old, 
and those aged over 85 years as oldest-old were consid-
ered. The five-item FRAIL scale was used for screening for 
frailty.[6] There are five components: Fatigue, resistance, am-
bulation, illness, and loss of weight. Scale scores range from 
0 to 5 (1 point for each component) and represent vigorous 
(0), pre-frail (1–2), and frail (3–5) health status. The Lysholm 
scale was used for determination knee functionality.[9] Pos-
sible score range: 0–100, where 100 means no symptoms 
or disability. Scores are categorized as excellent (95–100), 
good (84–94), fair (65–83) and poor (≤64).

The IBM SPSS Statistics v.22 package program was used 
for statistical analyses. The conformity of the parameters 
to normal distribution was evaluated by Kolmogorov-
Smirnov and Shapiro-Wilks tests. Data were evaluated us-
ing descriptive statistics such as frequency, percentage, 
mean, standard deviation, median, and interquartile range. 
In comparing quantitative data, the One Way Anova test 
was used to compare normally distributed parameters 
between groups and the Tukey Honestly Significant Dif-
ference test was used to determine the group causing the 
difference. On the other hand, the Kruskal–Wallis test and 
Mann–Whitney U test were used to determine abnormally 
distributed parameters between groups. Fisher’s exact 
test and the Chi-square test were applied for scale scores. 
Spearman’s correlation test was used for the correlation 
between Lysholm and FRAIL, and Pearson’s correlation test 
was used to determine their correlation with age and BMI. 
Statistical significance was accepted as p<0.05.

RESULTS
The study was conducted with 122 patients and the demo-
graphic characteristics of the participants are summarized 
in Table 1.
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Of the participants, 32 (26.2%) were frail, 43 (35.2%) were pre-
frail, and 47 (38.5%) were vigorous. The demographic charac-
teristics according to frailty status are summarized in Table 2.

When the subgroups of the fragility scale were evaluated, 
26 (21.3%) of the participants stated that they were all of 
time fatigue, 62 (50.8%) had resistance, 40 (32.8%) had am-
bulation, 24 (19.7%) had no disease, and 23 (19.7%) had 
more than 5% weight loss. Subheadings of FRAIL according 
to gender are summarized in Table 3.

There was a relationship between FRAIL score with age and 
BMI (r=0.326 and p=0.001 for age, r=0.202 and p=0.020 for 
BMI).

There was an inverse and strong relationship between 
Lysholm scores and FRAIL total scores (r=−0.819 and 
p=0.001). Especially, there was a relationship between the 
Lysholm score and the score of the first three questions of 
the FRAIL scale (r=−0.834 and p=0.001).

While a relationship was found between Lysholm score and 
age, no relationship was found between Lysholm score and 
BMI (r=−0.324 and p=0.001 for age, r=−0.173 and p=0.056). 
The demographic characteristics according to the Lysholm 
Score are summarized in Table 4.

Table 2. The demographic characteristics according to frailty status

   Frailty  p

  Vigorous (n=47) Prefrail (n=43) Frail (n=32)

Age (years) 70.1±5.1 74.3±7.3 75.6±6.9 0.001*
BMI (kg/m2) 26.6±3.2 26.5±4.6 28.3±3.3 0.077*
Age groups
 Youngest-old 39 (83.0) 21 (48.9) 15 (46.9) 0.001†

 Middle-old 7 (14.9) 17 (39.5) 11 (34.4)
 Oldest-old 1 (2.1) 5 (11.6) 6 (18.7)
Gender
 Male 42 (89.4) 23 (53.5) 9 (28.1) 0.001‡

 Female 5 (10.6) 20 (46.5) 23 (71.9)
Smoking
 Yes  9 (19.1) 2 (4.7) 2 (6.3) 0.001†

 No  18 (38.3) 34 (70.1) 28 (87.4)
 Former smoker 20 (42.6) 7 (16.2) 2 (6.3)
Alcohol
 Yes  11 (23.4) 1 (2.3) 2 (6.3) 0.001†

 No 26 (55.3) 38 (88.4) 29 (90.6)

 Former user 10 (21.3) 4 (9.3) 1 (3.1)

BMI: Body mass index.
Data is presentes as mean±standard deviation and n (%).
*Oneway ANOVA test; †Fisher’s Exact test; ‡Chi-square test.

Table 1. The demographic characteristics of the participants

  Mean±SD

Age (years) 73.0±6.8

BMI (kg/m2) 27.0±3.8

  n (%)

Age groups

 Youngest-old 75 (61.5)

 Middle-old 35 (28.7)

 Oldest-old 12 (9.8)

Gender

 Male 74 (60.7)

 Female 48 (39.3)

Smoking

 Yes 13 (10.7)

 No 80 (65.6)

 Former smoker 29 (23.4)

Alcohol

 Yes  14 (11.5)

 No 93 (76.2)

 Former user 15 (12.3)

BMI: Body mass index.
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DISCUSSION
In this study, the frequency of frailty was found to be 
26.2%. The frequency of frailty varies according to the 
society, the population studied, and the scale used. Ka-
pucu et al. found the frequency of frailty to be 44.2% in a 
study of women with osteoporosis, and Sütlü found the 
frequency of moderate and severe frailty to be 29.5% in a 
study of 464 elderly people living in the community.[10,11] 
The relatively low frequency in this study may be due to 
the fact that bedridden patients were not included due to 
the investigation of knee functionality. The most impor-
tant factors affecting frailty were found to be advanced 
age, female gender, non-smoking and/or alcohol use, and 
loss of knee function. The frequency of frailty increases 
with aging. Shortening of telomeres, increased free radi-
cal production, mitochondrial dysfunction, and some bio-
chemical changes that occur with age in the human body 
have been investigated in relation to frailty. An increase in 
interleukin-6 and a decrease in high-density lipoprotein 
are strongly associated with frailty. When these changes 

affect homeostasis in a disruptive way due to acute and 
chronic inflammation or for genetic reasons, the frailty 
threshold is crossed and symptoms such as fatigue, loss 
of resistance, weight loss, falls, morbidity, dependency, 
and mortality will negatively affect the health of elderly 
patients.[12] As in this study, it has been shown in the litera-
ture that frailty increases with age.[13] Frailty was found to 
be four times more common in the female gender. In an 
article by Gordon et al. investigating the effect of gender 
on frailty, it was shown that although men had life-threat-
ening diseases more frequently than women, women 
were likelier to experience non-life-threatening diseases.
[14] Cerebrovascular diseases such as heart disease and 
ischemic stroke are common in men, while arthritis, os-
teoarthritis, rheumatic diseases, and urinary incontinence 
are more common in women. The knee joint is the most 
commonly affected by osteoarthritis. Again, rheumatic 
diseases are likely to cause fatigue and negatively affect 
activities such as walking and climbing stairs, especially 
in the elderly. In this study, the increase in fragility as knee 
functionality was lost and the lower Lysholm scores of the 
female gender may be related to this situation. In light of 
the information obtained from the FRAIL scale, the wom-
en interviewed had more fatigue, lower resistance, more 
difficulty getting around, and were likelier to have lost 
more than 5% of their weight in the past year. Ahrenfeldt 
et al. investigated the difference in frailty between gen-

Table 3. Subheadings of FRAIL according to gender

  Male (n=74) Female (n=48) p

Fatigue

 All of the time 11 (14.9) 15 (31.3) 0.005*

 Most of the time 7 (9.5) 10 (20.8)

 Sometimes 28 (37.8) 18 (37.5)

 Rarely 10 (13.5) 3 (6.2)

 Never 18 (24.3) 2 (4.2)

Resistance

 Yes 24 (32.4) 38 (79.2) 0.001†

 No 50 (67.6) 10 (20.8)

Ambulation

 Yes 15 (20.3) 25 (52.1) 0.001†

 No 59 (79.7) 23 (47.9)

Illness

 None 16 (21.6) 8 (16.7) 0.395‡

 One 21 (28.4) 11 (22.9)

 Two 19 (25.6) 10 (20.8)

 Three 13 (17.6) 11 (22.9)

 Four 4 (5.4) 3 (6.3)

 Five 1 (1.4) 4 (8.3)

 Six 0 (0.0) 1 (2.1)

Loss of weight

 5% or more 9 (12.2) 15 (31.2) 0.018†

 <5% 65 (87.8) 33 (68.8)

*Chi-square test; †Continuity (yates) correction test; ‡Fisher’s Exact test.

Table 4. The demographic characteristics according to the 
Lysholm score

  Lysholm score p

Age groups

 Youngest-old 91.0 (34.0) 0.004*

 Middle-old 70.0 (53.0)

 Oldest-old 67.5 (72.0)

Gender

 Male 94.0 (22.0) 0.001†

 Female 59.5 (47.0)

Smoking

 Yes  95.0 (26.0) 0.001*

 No  76.0 (51.0)

 Former smoker  95.0 (22.0)

Alcohol

 Yes  97.5 (15.0) 0.007*

 No  79.0 (49.0)

 Former user  94.0 (22.0)

Data are presented as median (interquartile range).

*Kruskal Wallis test; †Mann Whitney U test.
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ders in Europe and observed that women were anorexic, 
tired, weak, had difficulty walking, and had more comor-
bid diseases than men.[15] In this study, no significant dif-
ference was found between genders in terms of comorbid 
diseases. Smokers and alcohol users had higher Lysholm 
scale scores and were found to be less frail. In a meta-anal-
ysis, the risk of gonarthrosis was significantly reduced in 
smokers compared to non-smokers. Dose response analy-
sis showed that the risk of gonarthrosis decreased linearly 
with increasing cigarette consumption.[16] There is an in-
verse and strong relationship between the Lysholm score 
and the FRAIL total score.

It is possible that patients with low knee functionality fre-
quently give negative answers to the first 3 questions of 
the FRAIL scale. If the knees are not functional enough, 
fatigue and inability to climb 10 steps or walk several 
hundred meters without support are expected. When it is 
evaluated whether this situation causes frailty, it is consid-
ered to cause frailty according to the FRAIL scale. Similarly, 
a strong correlation was found between the Lysholm score 
and negative answers to the first three questions of the 
FRAIL scale. As the loss of knee functionality worsens, func-
tional reserves such as fatigue, resistance, and ambulation 
worsen in elderly patients. Whatever the cause of frailty, 
the negative consequences associated with frailty are a 
problem for these patients, even in the absence of chronic 
disease or weight loss. Wanaratna et al. investigated frailty 
and associated factors in 780 community-dwelling elderly 
people with knee osteoarthritis and found that those with 
moderate or severe symptoms were statistically signifi-
cantly more frail.[17] Many studies have proven that osteoar-
thritis is associated with frailty, even when different scales 
are used for frailty.[18-22] Some studies have associated the 
higher frequency of frailty in women with the higher fre-
quency of osteoarthritis in women, as in this study.[23,24] In a 
prospective study by Bindawas et al., knee pain and frailty 
status of people with or without a diagnosis of osteoarthri-
tis were investigated with their own statements, and it was 
concluded that those with knee pain, soreness, and stiff-
ness were more frail.[21] Mobility impairment at advanced 
ages is associated with a higher risk of disability, lower 
quality of life, hospitalizations, admission to inpatient care, 
and death, as well as higher health costs.[25]

The limitations of this study are that the participants were 
not questioned about their sports habits in their youth, they 
generally lived in rural areas, and only the FRAIL scale was 
used to assess frailty. There is a need for more comprehen-
sive studies in which the causes of movement limitations, fa-
tigue, and diminished resistance are investigated, and knee 
functionality is evaluated with multiple fragility scales.

CONCLUSION
Identifying frailty in the elderly is the first step in prevent-
ing future negative outcomes. Frailty should not be seen as 
an inevitable process associated with aging, but rather as 
a preventable condition. Early detection and treatment of 
knee problems can reduce frailty and associated morbidity 
and mortality. This study provides results supporting the 
conclusion that loss of knee functionality increases frailty. 
Increasing mobility in the elderly at a younger age, encour-
aging regular sports habits, and providing early detection, 
diagnosis, and treatment of knee-related functional losses 
to prevent morbidity and mortality may be beneficial.
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