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Association of Age, Obesity, Joint Pain, and Chewing Ability with Chair Stand
Difficulty among Community-dwelling Elderly People in Nagasaki, Japan
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Difficulty in standing up from a chair is associated with weakness of the muscles of the lower extremity and is an important factor that indi-
cates frailty in elderly people. Little is known about the factors that influence this difficulty among the elderly. To elucidate these factors, we
studied 323 community-dwelling people from Nagasaki Prefecture, Japan, who were aged 65 years and over. The body weight and height of
the subjects were measured, and their body mass index (BMI) was calculated. Obesity was defined as BMI = 25 (kg/m?). The subjects were
asked whether they experienced any difficulty in standing up from a chair (chair stand difficulty). Information on comorbidities, back pain, pain
in any joint, and chewing ability was collected. The proportion of people who experienced chair stand difficulty increased with age (p = 0.061
for men and p = 0.005 for women). The results of multiple logistic regression analysis showed that older age (odds ratio (OR): 2.16; 95% con-
fidence interval (Cl): 1.22-3.71), obesity (OR: 3.00; 95% CI: 1.47-6.14), pain in any joint (OR: 2.73; 95% CI: 1.42-5.26), and poor chewing ability
(OR: 2.65; 95% CI: 1.33-5.28) were significantly associated with chair stand difficulty. Intervention to reduce the risk of frailty among the elderly

would be decided on the basis of physical factors such as obesity, musculoskeletal pain, and chewing ability.
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Introduction

The average life expectancy in Japan has dramatical ly i ncreased
as the mortality rate has decreased, resulting in an increase in the
ederly population. In 2005, 20.1% of the popul aion was aged 65
years or older, and this proportion has been projected to increase
to over 25% of the population in 2015." Therefore, the devel op-
ment of hedlth and socid care for the elderly is apublic health con-
cern.

The long-term care insurance law was enacted in 2000, and
long-term care is now supported by the entire society. In 2006, the
law was revised to extend to services that improve mobility func-
tion, nutrition, and oral function in the elderly, and these services
are collectively referred to as disability prevention.? Disability pre-
vention is defined as the prevention of the requirement of long-
term care in the elderly and the prevention of further functiond de-
terioration in ederly persons who require long-term care®

The ability to stand up from achair i sassoci ated with the muscle

power of the lower extremity. The time required to stand up from
a chair increases with increasing age.”® Severa studies have re-
ported that poor lower extremity function, as assessed by the chair-
gand test, was an important risk factor for fdlsin the dderly.®”
Thus, difficulty in ganding up from a chair may be an important
factor that indicates fralty in the ederly. Occluson or chewing
with rigid mandibular postion is reported to be one of the enhanc-
ing factors of muscl e strength.*® However, littleis known about the
factors that influence this difficulty. We examined the preva ence
of this difficulty in peopleof different ages and eluci dated the fac-
tors associated with this difficulty in community-dwelling elderly
men and women.

Subjects and Methods

The subj ects were community-dwelling men and women of ages
65 years and over from Nagasaki Prefecture, Japan, who were in-
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vited to participatein periodi c heath examinations in 2007. A totd
of 372 aubjects (142 men and 230 women) participated in the
sudy.

The body weight (kg) and height (cm) of the subjects were
measured when the subjects were wearing light clothing and no
shoes. Body mass index (BM1) was caculated as the body weight
(kg) divided by the square of the height (m). Obesity was defined
as BMI > 25 (kg/m’). The subjects were asked whether they expe-
rienced any difficulty in standing up from a chair (chair stand dif-
ficulty). They were asked whether they could stand up from a chair
without supporting themsd ves with their arms. If they responded
as'yes, we defined them as 'no difficulty'. If responded as 'no', we
defined them as 'difficulty’. We collected information about any
comorbidities, back pain, joint pain, and the ability to chew through
face to faceinterviews conducted by trained nurses. Comorbi diti es
included the following diseases: heart disease, stroke, hypertension,
diabetes, thyroid disease, hyperuricemia, kidney disease, urinary
trect disease, anemia, dydipidemia, liver disease, and respiratory
disease. The subjects were asked if they had been diagnosed with
any of the abovementioned comorbiditiesand instructed to respond
"yes" or "no." The specific diagnostic criteria for hypertenson,
diabetes, hyperuricemia, anemia, and dydipidemia were deter-
mined in subjects who responded as "no." The diagnogic criteria
were as follows: sygolic blood pressure > 140 mmHg or diagolic
blood pressure > 90 mmHg for hypertension, fasting blood sugar
=126 mg/dl or random blood sugar = 200 mg/dl plus HbA1c leve
> 6.5% for diabetes, uric acid > 7.0 mg/dl for hyperuricemia, he-
moglobin < 12 g/dl (men) and < 10 g/dl (women) for anemia, and
total cholesterol > 220 mg/dl or high-density lipoprotein choles-
terol <40 mg/dl for dyslipidemia

The subjects were asked about their chewing ability and werein-
gructed to seect 1 of the 3 foll owing regponses: "able to chew all
foods" "able to chew soft foods only," and "unable to chew any
food". In the present study, chewing ability was classfied as good
("able to chew dl foods') or poor ("able to chew soft foods only"
and "unabl e to chew any food").

Written informed consent was obtained from all subjects prior
to the sudy procedure. The study was approved by the ethics
committee of Nagasaki University Graduate School of Biomedi cal
Sciences (no. 07062201).

Satigical analysis

Subjects who gave incomplete responses to the questions were
excluded from the study, and thus, a total of 323 subjects (116 men
and 207 women) remained. Sudent's t tes was used to compare
conti nuous variabl es between subjects with and without char stand
difficulty. Fisher's exact test was used for categorica variables The
Cochran-Armitage test was used to teg for a trend in the preva-
lence of chair gand difficulty according to age group. Multiplelo-
gistic regression anaysis was used to assess the effects of each
variable on the chair stand difficulty. The odds ratio (OR) and its
95% confidence interval (Cl) were calcul ated. Statisticd analysis
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was performed uing SPSS software verson 11.0 for Windows
(SPSS Jgpan, Tokyo, Jgpan).

Results

The characterigics of the subjects are shown in Table 1. The
mean ages of the men and women were 72.8 and 71.9 years, re-
spectively. The mean numbers of comorbidities in the men and
women were 1.6 and 1.4, respectively. Approximately one quarter
of thetota number of men and women were obese. The prevd ence
of joint pain was dgnificantly higher in women than in men (p <
0.001). Approximately one-fifth of the total number of men and
women showed poor chewing ability.

Table 1. Characterigtics of the subjects (n = 323)

Variable Men (n = 116) Women (n = 207)
Mean (SD)
Age (y) 728 (6.2 719 (6.3)
Height (cm) 1611 (5.3 148.0 (56)
Weight (kg) 60.3 (10.1) 49.9 (7.9)
Body mass index (kg/m?) 23232 28 (3.2)
Number of comorbidities 16 (1.2 14(1.0)
Number (%)
Obesity 28 (24.1) 50 (24.2)
Back pain 38 (329 89 (43.0)
Pain in any joint 23 (19.8 86 (415)
Poor chewing ability 20 (17.2) 40 (19.3)

The prevaence of chair stand difficulty categorized according to
the age group is shown in Table 2. The proportion of people who
experienced this difficulty increased with age (p = 0.061 for men
and p = 0.005 for women). Only 11% of the women aged between
65 and 69 years experienced difficulty in standing up from a chair,
whereas approximately 30% of the women aged 75 years and over
experienced this difficulty.

Table 2. Prevalence of char stand difficulty categorized according to the
age group

Age group (y) Men (n = 116) (%) Women (h = 207) (%)
65-69 2139 (5.1) 9/84 (10.7)
70-74 7138 (18.4) 13/62 (21.0)
7579 3/18 (16.7) 12/37 (32.4)
80+ 5021 (23.8) 724 (29.2)
Total 17/116 (14.7) 41/207 (19.8)

p value for trend 0.061 0.005

Table 3 shows the comparisons between subjects who experi-
enced chair gand difficulty and those who did not. Men and
women who experienced this difficulty were ol der than those who
did not. Obesity was defined as BMI > 25, and the proportion of
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Table 3. Comparison between the subjects who experienced chair stand difficulty and those who did not

Men (n = 116) Women (n = 207)
Variale Difficulty No diffiulty P ValUe Difficulty No diffiulty P VvalUe
n=17) n=99 (n=41) (n = 166)

Mean (SD)
Age () 754 (6.5) 723 (6.0) 0.054 738 (5.2 714 (5.3) 0.010
Height (cm) 163.0 (6.1) 160.8 (5.1) 0.123 1453 (5.8) 14856 (5.4) 0.001
Weight (kg) 643 (13.1) 59.7 (9.3) 0.077 511 (9.2) 496 (7.5) 0.276
Number of comorbidities 15 (10 1.7 (13 0.698 14 (09 14 (10 0.753

Number (%)
Obesity 8 (47.1) 20 (20.2) 0.029 13 (3L.7) 37 (22.3) 0.207
Back pain 7 (41.2) 31 (31.3) 0.423 26 (63.4) 63 (38.0) 0.003
Pain in any joint 5 (29.4) 18 (18.2) 0.325 29 (70.7) 57 (34.3) <0.001
Poor chewing ability 7 (41.2) 13 (13.2) 0.010 14 (34.2) 26 (15.7) 0.007

Obesity: body mass index (BMI) = 25 (kg/m’)

obesity among the men who experienced difficulty was signifi- Discussion

cantly higher than that in those who did not experience difficulty
(p = 0.029). No significant difference was noted in the proportion
of obesity among the women who experienced this difficulty and
those who did not. The number of comorbidities did not differ be-
tween the subjects who experienced difficulty and those who did
not, regardless of their gender. The proportion of back pain (p =
0.003) and any joint pain (p < 0.001) was dgnificantly higher in
the women who experienced the difficulty than in those who did
not; however, such differences were not observed in the men. In
both men and women, the proportion of poor chewing ability was
sgnificantly higher in the subjects who experienced the difficulty
than in those who did not.

Table 4 shows the OR and 95% CI for chair stand difficulty, as
aseessed usng multiple logistic regression anaysis. Older age,
obesity, painin any joint, and poor chewing ability were signifi-
cantly associated with chair sand difficulty. Back pain was mar-
ginaly associated with this difficulty, while neither gender nor the
number of comorbidities was signifi cantly associated with the dif-
ficulty.

Table 4. Odds ratio (OR) and 95% confidence interval (Cl) for chair stand
difficulty, s assessed using multiple logigtic regression analysis

Varieble Unit OR 95% Cl p value
Age (y) +10 216 122371 <0.001
Gender women/men 108 054217 0.827
Obesity yes/no 300 147614 0.003
Number of comorbidities +1 082 059113 0.214
Back pain yes/no 175 092331  0.089
Pan in any joint yesno 273 142526 0.003
Chewing ability poorigood 265 133528  0.006

Obesity: body mass index (BMI) = 25 (kg/m?)

The chair-gand test is an important physica performance meas-
ure.® Recent studies have shown that elderly people with poor
physcad peformance suffer from musculoske etal pain,™ exhibit
difficulty in performing the activities of daily living,” and have
chronic medical conditions* These findings indicae that physca
performance measures, including the chair-stand test, capture in-
formation regarding several physical factors.

Our results showed that older age was s gnificantly associ ated
with chair stand difficulty. Several sudies have shown that the
ability to stand up from a chair deteriorates with age.™** Forrest et
a.” reported that the decline in performance during the follow-up
period was greater for patients who were older a the time of the
basdline eva uation: 16% more time was required for women aged
between 65 and 69 years to sand up from a chair 5 times, while
38% more time was required for women aged 80 years or older.
The strength of the lower extremity muscl es decreases with age in
most people,* and this contributes to the chair stand difficulty in
people.

Our study revealed that obesity was significantly associated with
chair ¢and difficulty. Sibellaet d.” reported the differences in mo-
tion strategy between norma and obese subjects for performing the
gt-to-stand movement; obese subjects rose from the chair by limit-
ing trunk flexion and moving their feet backwards from the initia
position, unlike the normal subjects It has been reported that high
BMI is significantly associated with decreased performance in the
timed chair-stand test;” this result is cond gent with our findings.

Our reaults showed that joint pain and back pa n were associ ated
with chair stand difficulty. Onder et d.* reported that daily pain is
associated with impaired physical performance and muscle srength.
Reid e al.” reported that restricting back pain was independently
asociaed with the worsening of the physical function of the lower
extremity (reflected by the chair ¢and performance) among com-
munity-dwelling elderly persons. Pain may affect physcd function
by reducing the range of joint movement or by inducing reflex
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inhibition of the skedetd mustles, reaulting in muscle weakness
and impaired strength and physical performance® Alternatively,
pain may limit physicd activity and thus gradually reduce phys ca
function.” Furthermore, the risk of poor self-rated hed th increased
with the increase in the number of painful joints in the lower ex-
tremities and with the exisence of back pain.*

Severa studies™* have shown that poor chewing ability or poor
occluson is associated with phydca fitness in ederly people.
Impaired denta occlusion is associated with the dynamic strength
of the lower extremity muscles® Takata et al.” reported the rela-
tionship between perceived chewing ability (number of foods con-
ddered chewable) and physica fitness (leg extensor srength or
one-leg ganding time). Self-assessed chewing ability was a signifi-
cant factor related to physical performance® The present sudy
aso showed that poor chewing ability was g gnificantly associ ated
with chair stand difficulty.

This study has severd limitations. First, because the gudy was
cross-sectional in nature, it was difficult to prove causal relation-
ships between chair stand difficulty and the related factors A lon-
gitudind study is required to determine the causdity. Second,
since we neither conducted a denta examination nor collected in-
formation on whether the subjects wore dentures, we could not as-
*ss the re ationship between the chewing ability and the actua
dental condition of the subjects. Nevertheess, our results would be
indicative for developing programs on improvement of mobility
and ora function.

Our reaults indicate that older age, obedty, musculoskeletal pain,
and poor chewing ability are associated with chair stand difficulty
observed in the elderly population. Poor strength of the muscles of
thelower extremity may indi cate dependence on othersfor the per-
formance of the activities of daily living, and the maintenance of
muscle strength may reduce the risk of dependence.” Furthermore,
mai ntai ning or improving lower extremity functions such as ability
to sand up from a chair may be useful to prevent frailty. Intervention
to reduce the risk of frailty among the elderly would be decided on
the basis of physical factors such as obesity, musculoskeleta pain,
and chewing ability.
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