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Introduction

As the number of elderly individuals is increasing 
worldwide, those with rheumatoid arthritis (RA) are 
increasingly presenting with age-specific problems. Frailty is 
one such problem and is a common but reversible decline in the 
physical status of elderly people. Frailty is defined as “excess 
vulnerability to stressors, with reduced ability to maintain 
or regain homeostasis after a destabilizing event.” Frailty is 
reflected in body composition and physical functioning and is 
associated with an increased risk of poor health outcomes and 
death (1). Frailty in the general population has been vigorously 
researched, and systemic treatment is now advocated (2). 
As with the elderly without arthritis, the increasing number 
of elderly individuals with RA requires increasing attention 
to the issue of frailty. However, there has as yet been little 
discussion in the literature about frailty specifically focused on 
those with RA (3–8). The aim of this study was to investigate 
the characteristics of frailty in patients with RA, providing 
a framework for the development of coping strategies, and 
investigating the relationship between frailty and clinical 
parameters, particularly its correlation with aging. 

Materials and Methods

Subject selection and frailty definition
From June to October in 2017, a total of 2193 RA 

outpatients diagnosed with 2010 ACR/EULAR classification 
criteria (9) aged 40 years and older who had been followed 
for more than 1 year had visited in each of the authors’ 
main clinics. Among these, subjects were chosen and been 
interviewed for this study on first-come, first served basis. 
All patients were treated in accordance with the treat to target 
(T2T) strategy (10), meaning that each patient was treated 
with the goal of clinical remission in 6 months after baseline 
determination. Otherwise, the goal was low disease activity 
with shared decision between the physician and patient. 
Exclusion criteria were (1) admission experienced within 3 
months, (2) bone fragility fracture history within 1 month, 
(3) cardiac disease administrated with beta blocker agent, and 
(4) dementia score with revised Hasegawa Dementia Scale 
(11) of ≤15 points because these patients are expected to be 
automatically classified as frailty due to physical and cognitive 
decline. A total of 739 patients were interviewed (586 women, 
79.3%; 153 men, 20.7%). Using an established definition 
of frailty, individuals with three or more of the following 
physical deficits are classified as frail: (1) body mass index 
(BMI) ≤ 18.5; (2) low grip strength (measured with a handheld 
dynamometer and adjusted for sex and BMI); (3) severe fatigue 
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(measured with the Multidimensional Assessment of Fatigue); 
(4) slow 4 m walking speed (adjusted for sex and height); and 
(5) low physical activity (measured using the International 
Physical Activity Questionnaire) (1). However, RA patient 
often has hand deformity that automatically leads grip force 
decline; thus, low grip strength has a risk to overlap frailty 
and RA natural status. Therefore, we abandoned the universal 
criteria. Then, we used the 5-item frailty score index developed 
by a Japanese physical therapist for elderly Japanese (12). This 
was developed by following 5852 individuals for 2 years and 
the association between higher frailty scores at baseline and 
long-term care insurance (LTCI) was analyzed. The tool is a 
simple questionnaire consisting of five categories. Frailty is 
diagnosed if three or more of the five items are positive, pre-
frailty is diagnosed with two or one positive items, and robust 
is diagnosed with no items positive. The items consist of (1) 
weight loss of 2 to 3 kg in half a year (WL), (2) a reported 
slower gait speed (GS), (3) exercise habitat less than once per 
week (EX), (4) decline in short-term memory (SM), and (5) 
general fatigue in the preceding several weeks (GF). When 
patients were asked about these items, one point was assigned 
for each positive response and the total was defined as the 
frailty score. The criteria depend on patients’ subjective feelings 
and tend to be too subjective; however, the most advantageous 
point in the criteria is the simplicity. The examiner can test in 5 
minutes per subject and predict the necessity of LTCI services 
in Japan (12). Using this checklist, frailty in RA patients was 
investigated.

Parameters measured
Other parameters assessed included sex, age at onset of RA 

and at the interview, the Health Assessment Questionnaire 
Disability Index (HAQ-DI) (13), the Simple Disease Activity 
Index (SDAI) (14) and its five components, the Sharp/van der 
Heijde Score (SHS) (15), the EuroQol 5 Dimension (EQ5D) 
(16) and its five categories, pain score measured with the visual 
analog scale (PS-VAS) (17), and drug administration status 
at the interview, and the number and type of comorbidities 
(N.Com) currently treated. Dementia was excluded from 
N.Com and was evaluated as an independent parameter because 
dementia overlaps SM. Every dementia patient somewhat 
treated with anti-dementia drug administration, such as 
donepezil hydrochloride, memantine, or rivastigmine. Data on 
the treatment of comorbidities, glucocorticoid steroid (GCS) 
administration, methotrexate (MTX) administration, biologic or 
targeted synthetic disease modifying anti-rheumatic drugs (b-/
ts-DMARDs) administration were obtained from the patients’ 
medical records. SHS was calculated by another radiologist 
who was trained in SHS calculation.

Statistical analysis
Patients were classified by age in decades: 40s, 50s, 60s, 

70s, 80s, and 90s. The number of patients, sex distribution, 
Steinbrocker Stage and Class of RA (18), and number of 

individuals diagnosed with frailty status as well as those with 
positive responses in each frailty category, average frailty score, 
average HAQ-DI score, the five categories in the EQ5D, SDAI, 
N.Com, and the percentage of patients with dementia treated 
were calculated for each age group. The results were compared 
among the age groups with a chi-squared test available for M 
× N for categorical variables or the Kruskal–Wallis test for 
continuous variables.

The association between the frailty status and other 
parameters was evaluated. In addition to the parameters used 
in the age group test, anti-cyclic citrullinated polypeptide 
antibodies (ACPA), rheumatoid factor (RF), SHS, GCS, MTX, 
and b-/ts-DMARDs administrated were evaluated. ANOVA 
with the Bonferroni correction was used for evaluations 
between the frailty states. Relationships between aging and 
the rest of parameters were evaluated for each with linear 
regression analysis to clarify residuals after the effect of aging 
was diminished. Relationship between the frailty score and 
residuals of the parameters and aging was then statistically 
evaluated using multivariate linear regression analysis.

In order to evaluate the relationship between the frailty status 
and age at onset and at current age, RA patients were divided 
into three categories in accordance with onset age and current 
age: patients with onset age > 65 were classified as elderly 
onset rheumatoid arthritis (EORA), and the rest were classified 
as YORA. Those with current age > 65 were further classified 
as oYORA, whereas the others were classified as yYORA. 
The number of each categorized cluster was calculated, and the 
distribution was statistically evaluated with M × N available 
chi-square tests. Statistical significance was set at <0.05.

All  statist ical  procedures were performed using 
StatPlus:mac® (AnalystSoft Inc., Walnut, CA, USA).

Results

Comparison among age in decades
The results for the patients according to the age groups 

are shown in Table 1. Both the Stage and Class of RA and 
frailty scores were significantly higher among the older groups. 
Among the five frailty categories, the most frequently positive 
item was GS, followed in decreasing order by SM, GF, EX, 
and WL. Although only 5.2% of individuals in their 40s were 
diagnosed with frailty, the prevalence increased by decade to 
100% for the seven patients in their nineties. The trend with 
age was the same for each of the five frailty categories. The 
HAQ-DI score was also significantly higher with older age. 
In the EQ5D, worse scores for transfer, instrumental ADL 
(IADL), and activity domains were significantly correlated 
with increasing age, with p < 1%. However, pain/discomfort 
did not significantly increase with age. SDAI had significant 
correlation with age, whereas the patient’s global assessment 
and C-reactive protein (CRP) values were significantly 
correlated with age. N.Com as well as dementia demonstrated 
significant correlation with increasing age.
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Prevalence of frailty items
Figure 1 shows the prevalence of the subcategories in the 

frailty status. The most frequent domain was GS followed 
by SM, GF, EX, and WL in the Frailty group and GS, SM, 
GF, WL, and EX in the Pre-frailty group in decreasing order. 
Prevalence of dementia treated demonstrated relatively lower 
values compare to the frailty items, that is more evidently 
shown until 60s; however, frailty followed by pre-frailty and 
robust, in the decreasing order of frequency, has the same 
pattern as the frailty items.

Clinical characteristics of the frailty status
The clinical characteristics for each frailty status are shown 

in Table 2. The Frailty group had a higher proportion of 
women, oldest onset age, greater Clinical Disease Activity 
Score (CDAI), and greater CRP than the other two groups. 
Significant differences between the three frailty status groups 
were observed for the age at interview, RF, SHS, and HAQ-
DI. In ACPA, PS-VAS, and N.com, the Frailty and Pre-
frailty groups had significantly greater mean values than the 
Robust group. For drug use, GCS administration demonstrated 

significant higher ratio in the Frailty and Pre-frailty groups 
than in the Robust group, whereas MTX administration ratio 
demonstrated no significant differences between the groups. b-/
ts-DMARD administration demonstrated significant lower ratio 
in the Robust group than in the other two groups.

In these parameters, ACPA, SHS, HAQ-DI, CRP, 
PS-VAS, N.Com, dementia treated, and GCS administration 
demonstrated significant correlation with aging, whereas after 
the effect of age was corrected, relationships were re-evaluated 
with MLR. Then, significant differences between the three 
frailty status groups were observed for HAQ-DI and GCS 
administration, whereas the Frailty group demonstrated a 
significantly higher value in SHS and higher prevalence in 
dementia treated than in the other two groups. The Robust 
group demonstrated a significantly lower value than the Pre-
frailty and Frailty groups in ACPA, CRP, PS-VAS, and N.Com 
even after the effect of age was corrected.

The correlation with the frailty score of these parameters 
demonstrated statistical significance of <1% in age at interview, 
HAQ-DI, dementia treated, and GCS administration.

Table 1
Characteristics of patient’s clinical background for generations

40s 50s 60s 70s 80s 90s p-value

Cases 58 89 135 260 190 7

female 33 (56.9%) 74 (83.1%) 102 (75.6%) 211 (81.2%) 159 (84.2%) 7 (100%)

Stage (Ⅰ:Ⅱ:Ⅲ:Ⅳ) 40:7:6:5 55:19:12:3 67:31:22:15 87:77:25:71 52:67:8:70 1:3:1:2 0.96

Class (Ⅰ:Ⅱ:Ⅲ:Ⅳ) 24:30:4:0 30:50:6:3 47:72:16:0 51:174:33:2 20:139:35:3 0:5:2:0 <1.00x10-12

Frailty : Pre-frailty : Robust 3 : 9 : 46 4 : 22 : 63 33 : 16 : 86 68 : 103 : 89 103 : 54 : 33 7 : 0 : 0 <1.00x10-12

average of the Frailty score 0.38 0.65 1.19 1.57 2.6 4.86 <1.00x10-12

Frailty category for WL 3 (5.2%) 6 (6.7%) 26 (19.3%) 47 (18.1%) 45 (23.7%) 6 (85.7%) <1.00x10-12

Frailty category for GS 4 (6.9%) 18 (20.2%) 42 (31.1%) 122 (46.9%) 134 (70.5%) 7 (100%) 1.01x10-11

Frailty category for EX 5 (8.6%) 9 (10.1%) 29 (21.5%) 109 (41.9%) 117 (61.6%) 7 (100%) <1.00x10-12

Frailty category for SM 7 (12.1%) 16 (18.0%) 38 (28.1%) 69 (26.5%) 88 (46.3%) 7 (100%) <1.00x10-12

Frailty category for GF 3 (5.2%) 9 (10.1%) 25 (18.5%) 62 (23.8%) 94 (49.5%) 7 (100%) <1.00x10-12

average HAQ-DI score 0.193 0.289 0.372 0.493 0.803 1.681 <1.00x10-12

EQ5D Transfer 1.17, 1-2 1.21, 1-2 1.33, 1-3 1.47, 1-3 1.86, 1-4 2, 1-4 9.84x10-8

EQ5D IADL 1.08, 1-2 1.16, 1-2 1.24, 1-3 1.28, 1-3 1.56, 1-3 2, 1-4 1.85x10-5

EQ5D Activity 1.13, 1-2 1.21, 1-2 1.31, 1-3 1.39, 1-3 1.7, 1-3 2, 1-3 9.50x10-4

EQ5D Pain/Discomfort 1.4, 1-2 1.5, 1-3 1.5, 1-3 1.51, 1-4 1.49, 1-4 2, 1-4 8.00x10-4

EQ5D Anxiety 1.08, 1-2 1.18, 1-2 1.21, 1-3 1.2, 1-3 1.24, 1-3 2, 1-4 0.64

SDAI 6.4, 1.4-31.5 7.3, 0.1-57.4 7.2, 0.1-65.8 5.5, 0.3-35.3 7.8, 0.1-40.3 9.1, 1.7-48.9 3.46x10-07

Number of Comorbidities by organ 2.6 3 3.2 3.6 2.5 1.5 7.47x10-11

Dementia treated 1.7% 3.4% 8.9% 25.0% 54.0% 75.0% 9.36x10-4

Patients with rheumatoid arthritis classified by age in decades: 40s, forties; 50s, fifties; 60s, sixties; 70s, seventies; 80s, eighties; 90s, nineties. Statistical evaluations compared variables 
among these age groups. The chi-squared test available for M x N was used to assess categorical variables. In other numerical parameters, statistical significance was evaluated with the 
Kruskal-Wallis test; Abbreviations: S.S., statistical significance; WL, weight loss of 2 to 3 kg in half a year; GS, slower gait speed reported; EX, exercise less than once a week; SM, decline 
in short-term memory; GF, general fatigue in preceding several weeks; HAQ-DI, Health Assessment Questionnaire Disability Index; EQ5D, EuroQol 5 dimensions; IADL, instrumental 
activity of daily living; TJC, tenderness joint count; SJC, swollen joint count; PGA, patient’s global assessment; EGA, evaluator’s global assessment; CRP, C-reactive protein; SDAI, 
Simplified Disease Activity Index; DAS28-CRP, 28-joint Disease Activity Score with CRP. In EQ5D categories and SDAI, mean value and range were shown.
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Figure 1
Positive rate of five items for frailty evaluation and dementia 

diagnosed. Most frequent subcategory is GS, followed by SM. 
This tendency is shown commonly by the Pre-frailty group. 

Positive rate in dementia is lower than the Frailty and the Pre-
frailty groups for any items

Relationship between EQ5D categories and the frailty 
status

In the EQ5D subdimensions, transfer, IADL, and activity 
were significantly higher in the Frailty group than in the other 
two groups. These items were higher in the Pre-frailty group 
than in the Robust group. There was no significant difference 
between the Frailty and Pre-frailty groups for pain/discomfort 
and anxiety, but the two groups had significantly higher results 
than the Robust group (Figure 2).

Figure 2
Positive rate of five items for frailty evaluation and dementia 

diagnosed. Most frequent subcategory is GS, followed by SM. 
This tendency is shown commonly by the Pre-frailty group. 

Positive rate in dementia is lower than the Frailty and the Pre-
frailty groups for any items

Prevalence of the frailty status in according to onset age 
groups

Average age at interview was 79.9, 68.7, and 49.8 years 
for EORA, oYORA, and yYORA, respectively, and disease 
duration at interview was 9.2, 16.5, and 7.8 years respectively. 
These parameters demonstrated significant difference among all 
groups. The prevalence of frailty was the most frequently seen 
in the EORA patient group than in the other groups, although 
there was no significant difference between the EORA and 
oYORA group when prevalence of frailty and pre-frailty were 
added up together (Table 3).

Discussion

Patients with RA have an increasingly greater life 
expectancy because of the introduction of new drugs that 
improve control of the disease. However, this also means that 
more patients may be subject to frailty as they age. Caring for 
such patients therefore raises frailty as an additional challenge 
(19).

In this study, we attempted to clarify the characteristics 
associated with the frailty status and the frailty score, as well 
as the relationship between diagnosis or the frailty status and 
various clinical parameters such as aging, ADL, quality of 
life, state of disease activity, comorbidities, and dementia. We 
were afraid that disease activity would confound the frailty 
status; therefore, patients who had been treated for >1 year were 
picked up. Average disease activity calculated with SDAI in 
all generations were <ten, which means low disease activity 
level. As is generally accepted, aging has a close correlation 
with the Frailty status. In a comparison among generations, 
the prevalence of frailty increased with age in addition to 
the average frailty score. However, a remarkable finding in 
this study is that nearly one-fourth of RA patients in their 
sixties were included in the Frailty group. The prevalence was 
not significantly higher in the seventies age group, but the 
proportion of Pre-frailty status patients increased. Compared 
with Yamada’s report, every item for the diagnosis of frailty 
in patients aged >60 years in the present study demonstrated 
obviously higher values of positive ratio (Table 4) (12). These 
results suggest that physical instability in RA patients begins at 
a younger age than other populations reported previously (19, 
20). This can result from long-lasting inflammation, leading to 
joint deformity, and fatigue or psychological burden (21). Even 
though RA treatment has been improved and disease activity is 
well controlled, these problems remain unsolved. The results 
in this study suggest that physical and psychological care is 
necessary for RA patients aged 60 and above to prevent frailty. 

To provide further evidence, we evaluated the patient 
numbers in the EORA, oYORA, and yYORA frailty status 
groups. The results showed that EORA was significantly more 
common than YORA in the Frailty group, whereas EORA and 
oYORA were significantly more common in the Pre-frailty 
group than in the control group, indicating that elderly RA 
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patients have a strong risk of frailty. 
Gait status in particular seems to be the most important 

factor, because the most frequent factor in the five categories of 
frailty for the sixties age group was GS. This finding indicates 
that GS and gait instability are to be evaluated in patients in 
their sixties. GS loss was also the most popular symptom in 
the Frailty group. Gait ability evaluation is therefore essential 
for good control of physical stability in RA patients. A 
decline in ADL, particularly locomotive function, is closely 
related to aging. We found that GS was the most frequently 

reported symptom of frailty, suggesting that daily exercise is 
important to avoid frailty, as has been recommended by other 
investigators (22, 23). RA patients have a weak grip force or 
upper extremity weakness due to joint damage (24); however, 
upper extremity weakness does not always figure into frailty 
assessment. We recommend that more attention should be paid 
to locomotive functions for RA patients.

The EQ5D Activity category, a reflection of ADL 
functioning, significantly correlated with both the diagnosis 
of frailty and the frailty score. These results suggested that 

Table 2
Comparison of clinical characteristics for Frailty, Pre-frailty and Robust groups

Frailty Pre-frailty Robust S.S. 
in the Frailty groups

S.S. after age 
correction

Correlation with 
the frailty score

female (%) 84.6 77.3 76.8 * n.s. n.s.
Age at onset 69.1 58.8 56.9 *
Age at interview 79.4 67.5 63.3 ** p<0.01
ACPA 238.69 208.41 108.37 # # n.s.
RF 163.25 100.82 65.21 ** n.s. n.s.
SHS 77.03 56.78 32.89 ** * n.s.
HAQ-DI 0.795 0.428 0.235 ** ** p<0.01
CDAI 1.39 1.11 0.99 * n.s. n.s.
CRP 1.16 0.62 0.4 * # n.s.
PS-VAS 31.9 28.1 20.9 # # n.s.
N.Com 3.42 3.58 2.66 # # n.s.
Dementia treated 46.9 9.0 3.7 * * p<0.01
GCS administration (%) 62.3 56.7 36.5 # ** p<0.01
MTX administration (%) 69.7 74.6 60.8 n.s. n.s. n.s.
b-/ts-DMARDs administration (%) 32.3 43.3 18.9 # n.s. n.s.
Abbreviations: HAQ-DI, Health Assessment Questionnaire Disability Index ; CDAI, clinical disease activity score ; CRP, C-reactive protein (mg/dl) ; PS-VAS, pain score with visual 
analog scale ; N.Com, number of comorbidities treated ; S.S., statistical significance compared between two of the groups with ANOVA ; *, significantly greater in Frailty group than in 
the other groups ; **, significantly greater in Frailty group than in the other groups, and significantly greater in Pre-frailty group than in Robust group ; #, significantly greater in Frailty 
and Pre-frailty groups than in Robust group; Second right row shows statistical significance of correlation between parameters shown in most left row and ageing, and the most right row 
shows statistical significance of correlation between the parameters including age, and the frailty score with multivariate linear regression analysis.

Table 3
Average age, disease duration of EORA, oYORA, and yYORA, and case numbers of each group in the frailty status

EORA oYORA yYORA Total
average age at interview 79.9 68.7 49.8 71.3
disease duration at interview 9.2 16.5 7.8 10.6
Frailty 169 (42.4%) 48 (23.3%) 4 (3.0%) 221
Pre-frailty 92 (23.1%) 75 (36.4%) 36 (26.9%) 203
Robust 138 (34.6%) 83 (40.3%) 94 (70.1%) 315
Total 399 206 134 739
Abbreviations; EORA, elderly onset rheumatoid arthritis patient ; oYORA, youngly onset old rheumatoid arthritis patient ; yYORA, youngly onset young rheumatoid arthritis patient.
Definition: EORA, onset age>=65 ; oYORA, onset age<65 and age at interview>=65 ; yYORA, onset age<65 and age at interview<65.
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quality of life is strongly associated with frailty. Therefore, we 
conclude that further investigation addressing ADL to prevent 
frailty is necessary, which may lead the maintenance of quality 
of life.

Table 4
Compare to Yamada’s study for prevalence of five items for 

frailty

Yamada Present study (in no 
younger than 60s)

Present study 
(crude)

WL 12.6% 20.9% 18.0%
GS 54.3% 51.5% 44.2%
EX 19.5% 44.3% 37.3%
SM 7.4% 34.1% 30.4%
GF 20.4% 30.7% 26.3%
Abbreviations: WL, weight loss of 2 to 3 kg in half a year; GS, slower gait speed reported; 
EX, exercise less than once a week; SM, decline in short-term memory; GF, general 
fatigue in preceding several weeks.

It was also clear from this study that dementia is strongly 
correlated with the frailty status as well as aging. Frailty, aging, 
and dementia are likely to go hand-in-hand.

In comparison with the clinical background of RA for the 
frailty status, the sex, age at onset and at interview, ACPA, RF, 
SHS, HAQ-DI, CDAI, CRP, PS-VAS, N.com, dementia treated, 
GCS administration, MTX administration, and all parameters 
except b-/ts-DMARDs administration were investigated and 
demonstrated that significant factors that correlated with the 
frailty status significantly were ACPA, SHS, CRP, PS-VAS, 
N.Com, and GCS administration after aging was corrected, 
whereas age at interview, HAQ-DI, dementia treated , and GCS 
administration demonstrated significant correlation with the 
frailty score. These results suggested that such is the deepness 
of aging reflection in the frailty status. At the same time, frailty 
status is influenced by various factors, such as ACPA titer, joint 
deformation, ADL represented by the HAQ score, inflammation 
status represented with CRP, number of comorbidities, and 
GCS administration. These may be independent risk factors 
of the frailty status besides aging. Patients with the above risk 
factors tend to develop frailty; therefore, more careful attention 
is warranted. In these factors, the HAQ score, whether dementia 
treated or GCS administered, are the noticeable parameters for 
early detection of frailty.

One notably important factor is GCS administration, which 
declined the frailty score as shown in Table 2. Although 
short GCS administration is recommended in the EULAR 
recommendation for RA in 2016 (25), GCS administration 
should be considered with discretion.

Increased CRP levels were significantly correlated with the 
frailty status. Inflammation as reflected in serum markers has 
been identified as indicating increased risk of frailty in patients 
with RA (26). Our results are consistent with this finding, 

emphasizing the importance of controlling inflammation in 
patients with RA. Monitoring CRP levels is necessary not only 
to manage disease activity but also for addressing frailty.

The number of organ systems involved with comorbidities 
was significantly correlated with the frailty status. Prevalence 
of comorbidities showed obviously higher ratio than that 
obtained in Yamada’s report (12). However, no significant 
difference in frequency was demonstrated among generations 
except with dementia (Supplemental Table). These results 
were rather surprising as we expected the musculoskeletal 
and cardiovascular systems to be most strongly associated 
with frailty since disorders in those two systems can affect 
physical function. However, there was no correlation between 
musculoskeletal system disorders and frailty in this study. 
These findings may be because of the nature of the Frailty 
questionnaire. Three of the 5-item frailty score questions are 
subjective. Patients might indicate that they were not bothered 
by slower GS, short-term memory loss, or general fatigue 
and therefore would not be considered frail, despite objective 
evidence of a number of comorbidities. This may have 
confounded analysis of the association between comorbidities 
and frailty in accordance with the frailty score.

There are several major limitations to be considered 
when interpreting our results. (1) The cross-sectional study 
design did not allow for longitudinal observations. (2) 
The presence of dementia was determined on the basis of 
whether a patient was being treated for it, not on the basis 
of a diagnosis or stage of dementia. (3) The effects of other 
potential confounding factors—such as sex, muscle power, 
osteoporosis, polypharmacy, ethnicity, RA disease duration, 
and joint destruction—were not assessed. 

There is no article that has investigated regarding frailty 
management for RA patients in our investigation scope; 
however, some cohort studies have described regarding frailty 
management. Of these, Leng et al. have reported that higher 
serum interleukin 6 (IL-6) levels and lower hemoglobin levels 
were observed in the frailty subjects. They concluded that 
potential increase in chronic inflammation state is related to the 
frailty status (26, 27). These results coincide with the results of 
our study that CRP level correlates with the frailty status. The 
Asia-Pacific Clinical Practice Guidelines for the Management 
of Frailty strongly recommends physical activity with a 
resistance training component along with various other physical 
activities, including balance training (28). These trainings 
control serum IL-6, one of the myokines (29) and would be a 
hint to manage frailty. 

We investigated whether patients with RA had a frailty 
risk and the factors potentially associated with the frailty 
score. Although many factors, such as aging, being treated 
for dementia, GCS administration, ADL decline, especially 
particularly gait function or speed, and number of 
comorbidities, are confounded, RA patients may have a risk 
of falling into frailty in a younger age than those who are not 
suffering from RA. Elderly RA patients > 60 have a strong 
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risk of frailty or pre-frailty; therefore, controlling the physical 
functions of these patients is essential to avoid frailty.
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