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RESEARCH STUDY

Twenty-year prospective cohort study of the association
between gait speed and incident disability: The
NILS-LSA project

Dear Editor,

In 2019, researchers from Asian countries gathered to discuss
how to diagnose sarcopenia. The report from this meeting, the
Asian Working Group for Sarcopenia 2019 (AWGS2019),
suggested a 6-m walk <1.0 m/s as a criterion for sarcopenia diag-
nosis.1 In addition, the recently revised Japanese version of the
Cardiovascular Health Study criteria (revised J-CHS criteria),
which is used to diagnose frailty in Japanese older adults, also
adopted a gait speed <1.0 m/s as a criterion to measure slowness
for frailty.2 Although sarcopenia and frailty perform well in
predicting some adverse health outcomes (e.g. dementia, disability
and mortality), from the perspective of primary prevention, it is
also important to explore a cut-off point of gait speed for clinical
intervention and prevention of adverse health outcomes before
older adults develop frailty or sarcopenia.

We aimed to investigate the association between gait speed and
incident disability in a long-term (up to 20 years) prospective
cohort study of older Japanese community-dwellers. Data were
collected as part of the National Institute for Longevity Sciences-
Longitudinal Study of Aging (NILS-LSA) project.3 Participants
were selected from the second (April 2000 to May 2002) to sev-
enth (July 2010 to July 2012) waves of the NILS-LSA, because the
Long-term Care Insurance information was available since April
2000. In this study, for each participant, their first participation
after reaching old age (≥65 years) was used as the baseline (April
2000 to July 2012), and follow up started from the date of baseline
participation and ended on 31 August 2020. Of the 1779 first-
participated older individuals who had not been certified as having
a disability (defined as requiring care level 1 or higher on the
Long-term Care Insurance certificate) before/at the baseline sur-
vey, those whose gait speed and covariate data were incomplete at
baseline were excluded. Thus, 1567 Japanese older individuals
(767 men and 800 women, age 65–82 years, mean age 70.7 years
[SD 4.8 years]) were analyzed in this study.

The mean gait speed (m/s) was 1.30 (SD 0.19) for all partici-
pants, 1.32 (SD 0.19) for men and 1.27 (SD 0.19) for women.
When gait speed was stratified into quintile groups, participants in
the higher quintile groups (i.e. with faster gait speed) were youn-
ger, less likely to be women, to have a history of stroke or hyper-
tension and to have depressive symptoms. Meanwhile, they were
more likely to have a higher total physical activity level and to have
a higher education level (data not shown).

The median follow-up duration was 12.1 years (interquartile
range 8.4–15.8 years). Compared with participants in the Q3
group (representing the average gait speed level of the partici-
pants), the multivariate-adjusted HR for participants in the Q1
(the lowest quintile) group was 1.57 (95% CI 1.23–2.00; P-value

<0.001). The results did not change when stratified by sex. Addi-
tionally, the highest quintile (Q5) group of gait speed was associ-
ated with a lower risk of incident disability in men (Table 1).

Our findings suggest that even a gait speed of >1 m/s might be
associated with a higher risk of incident disability, and the cut-off
of 1.1 m/s (the maximum value of the first quintile) can be used
for the new cut-off, which almost equals 4 km/h and could be
used for public health promotion. Although the use of quintiles
based on the study population might not provide an accurate cut-
off point for preventing disability for the whole older Japanese
population, the average gait speed of our participants was compa-
rable to previous studies, which indicates that our results are, to
some extent, justified.4–6 However, further studies carried out in
different settings are still warranted.

Previous studies have reported that Japanese community-
dwelling older individuals tend to walk faster than other older
individuals of other ethnic backgrounds,7 and the gait speed for
older Japanese adults has increased in the past 20 years.8,9 The
development of more appropriate standards for the primary pre-
vention of adverse health outcomes among old Japanese
community-dwellers is of great significance to the formulation of
public health policies and the promotion of healthy aging in the
future.
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COMMENTS

Response to the letter to the editor “sedation strategy for
retrograde cholangiopancreatography in older patients” by
He et al.

Keywords: elderly, ERCP, ketamine, midazolam.

Dear Editor,

We would like to thank He et al.1 for their interest and comments,
which gave us a chance to elucidate further some methodological
details on our study.2

In Group B, the sedation regimen was administered as
midazolam at a dose of 2 mg, then additional doses of 1 mg every
5 min, and after starting ketamine at 1 mg/kg, additional doses were
administered every 5 min at a dose of 0.5 mg/kg.3 In Group A, tak-
ing into account the frequency of comorbid diseases and possible
side effects, midazolam administered at a dose of 1 mg, then addi-
tional doses of 0.5 mg every 5 min, and after starting ketamine at
0.5 mg/kg, additional doses were administered every 5 min at a dose
of 0.25 mg/kg. The low-dose protocol in Group B was applied to
patients with comorbid diseases or those over 60 years of age in
Group A. Pethidine was not used in all patients because of the pro-
nounced analgesic effect of ketamine and the high-risk factors for
respiratory complications in most elderly patients.

The Richmond Agitation Score System (RASS) was used for
the depth of sedation.4 Additional doses were administered
according to the general condition of the patient and response to
verbal and physical stimuli.

To support patients’ airway patency in all ERCP procedures, a
technician performed a jaw thrust maneuver and intermittent oro-
pharyngeal aspiration to drain excess secretions.5 We hypothesize
that the use of lower than recommended doses in induction and
maintenance, in addition to these maneuvers, is effective in such a
low rate of hypoxia.

Although we tried at the beginning of the study, an assessment of
patient satisfaction could not be completed because most of the

elderly patients did not understand the grading due to the progres-
sive loss in their cognitive functions and gave inappropriate answers.

Finally, as we stated in the discussion, none of the patients
developed cardiopulmonary arrest or required interruption of the
procedure due to cardiopulmonary instability.
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