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ABSTRACT

Background Decreased handgrip strength has been
reported to be a risk factor for all-cause death among
the elderly. However, it is unclear whether handgrip
strength measured in midlife is associated with risk of
all-cause and cause-specific death in the general
population.

Methods We followed, prospectively, a total of 2527
community-dwelling Japanese (1064 men and 1463
women) aged >40 years for 19 years. Participants were
divided into three groups according to the age-specific
and sex-specific tertiles of handgrip strength (T1, lowest;
T3, highest).

Results During the follow-up period, 783 participants
died, of whom 235 died of cardiovascular disease, 249
of cancer, 154 of respiratory disease and 145 of other
causes. In the middle-aged group (40-64 years),
multivariable-adjusted HRs (35% Cls) for all-cause death
were 0.75 (0.56 to 0.99) in T2 and 0.49 (0.35 to 0.68)
in T3 compared with T1 as a reference. Corresponding
HRs (95% CI) in the elderly group (=65 years) were
0.50 (0.40 to 0.62) and 0.41 (0.32 to 0.51),
respectively. As regards the cause of death, higher levels
of handgrip strength were significantly associated with
decreased risks of cardiovascular death, respiratory death
and death from other causes, but not of cancer, in the
middle-aged and the elderly.

Conclusions Our findings suggest that handgrip
strength levels in midlife and late life are inversely
associated with the risks of all-cause and non-cancer
death in the general Japanese population,

INTRODUCTION ‘

Handgrip strength, one of various indicators which
reflect whole-body muscle strength, has been mea-
sured in many epidemiologic studies because it is a
simple, easy and inexpensive way to evaluate muscle
strength. Some population-based prospective studies
have shown that handgrip strength levels were
inversely associated with increased risks of all-cause
death’™* and cardiovascular death.! 2 Similarly, in a

meta-analysis of observational studies, higher hand-

grip strength was associated with a lower risk of all-
cause mortality®® In general, handgrip strength
reaches its peak in the decade between the ages of 30
and 39 years, and then decreases with age after the
age of 40 years."® '® Therefore, the association of
handgrip strength levels with mortality risk may differ
between midlife and late life. However, most previous
studies have reported the influence of late-life

handgrip strength in an elderly population (approx
265 years),>™ 17 and only a small number of studies
have examined the association between midlife hand-
grip strength and mortality risk.! 2 *¥ Moreover,
the influence of midlife handgrip strength on the risk
of cause-specific death is still unclear.

The aims of the present study were to investigate
the association of levels of handgrip strength with
the risks of all-cause and cause-specific death in a
general Japanese population, and to compare the
influence of handgrip strength in the middle-aged
(40-64 years old) and in the elderly (>65 years old).

METHODS

Study participants

A population-based prospective study of cardiovas-
cular and malignant diseases has been underway
since 1961 in the town of Hisayama, a suburb of
the Fukuoka metropolitan area of Kyushu Island in
southern Japan, In 1988, a baseline examination
for the present study was performed in this town.
A total of 2742 residents aged >40 years (80.9% of
the total population in this age group) participated
in the examination. Excluded from the study were
168 individuals with a history of stroke, coronary
heart disease, or cancer; 45 individuals in whom
handgrip strength was not measured; and two indi-
viduals who died before follow-up; the remaining
2527 participating individuals (1064 men and
1463 women) were enrolled in the present study.

Baseline examination

At baseline examination, handgrip strength was
measured using the Smedley Hand Dynamometer
(MIS, Tokyo, Japan) according to instructions pro-
vided by a public health nurse. The width of the
handle was adjusted such that the second phalanx
was against the inner stirrup, The participants were
encouraged to exert maximal handgrip strength.
Two trials were allowed for each hand alternately,
and the maximum value among four measurements
was used for the analyses,

Each participant completed a self-administrated
questionnaire covering medical history, treatments
for hypertension and diabetes, smoking status,
alcohol intake and leisure-time physical activity.
Smoking status was classified into never smokers,
former smokers, current light smokers (<20
cigarettes/day), and current heavy smokers (>20
cigarettes/day). Alcohol intake was categorised into
never drinkers, former drinkers, current light
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