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ABSTRACT

Introduction: Usual gait speed is a fundamental component of sarcopenia and frailty. The current study aimed to assess the
correlation between low gait speed (LGS), geriatric syndrome, and mortality.

Methods: Of the 2,020 patients who attended the outpatient department of our university hospital between April 2012 and April
2023, a total of 661 participants with accessible gait speed data who were over 60 years of age were included in the study. LGS was
defined as a gait speed of 0.8 m/s or less, whereas probable sarcopenia was assessed based on two different measurements: hand
grip strength (HGS) and the chair stand test (CST). The cut-off values for HGS were 27 kg for women and 16 kg for men. For the CST,
measurements of >15s or an inability to complete the test were considered indicators of probable sarcopenia.

Results: The median age of the participants was 73 (60-96) years, and 455 (68.8%) were women. Among the participants, 56 (27.3%)
died during the study period. Univarite analysis revealed no significant association between LGS and mortality, whereas regression
analysis suggested that LGS was statistically associated with age, sex, congestive heart failure, frailty, malnutrition, and probable

sarcopenia assessed by CST.

Conclusion: In the presence of LGS, screening for malnutrition, frailty, and probable sarcopenia by CST was feasible.
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Introduction

In Turkiye, as in the rest of the world, the proportion of over-65s in the
population is steadily increasing (1), and it is projected that by 2043, the
number of over-65s in the population will equal those aged 0-14 years
(2). The ability of older adults to maintain functional independence with
advancing age is crucial both for themselves and for the community (3-
5) and for the independent performance of daily and instrumental life
activities (6). Declines in functional capacity in older adults can lead to
dependency on others for daily and instrumental life activities, increasing
also the risk of falls, frailty, sarcopenia, disability, institutionalization,
and mortality (5-11).

Usual gait speed (UGS) is frequently used to assess functional capacity
in older adults and is a non-invasive, fast, reliable, and practical
measurement approach (7). UGS was determined by recording how long
it took the patient to walk a 4 meter (m) course, which was recorded on
a chronometer (seconds) (7). The European Working Group on Sarcopenia
in Older People (EWGSOP2) suggested that a gait speed threshold of
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less than 0.8 m/s is necessary (7). When considering the presence of
sarcopenia and frailty, UGS is clinically recognized as the sixth vital sign
(12) and as a crucial parameter that can support clinical care, improve
functional independence, and mitigate unfavorable clinical outcomes (3-
10). Although several studies have suggested that a low gait speed may
be indicative of all-cause mortality, many do not suggest a precise cut-
off value for the prediction of mortality (3,6,7,8-13), while other studies
report no association between gait speed and mortality, and more claim
the relationship is dependent on sex. In some studies, the relationship
is assessed without adjusting for confounding factors, while others are
based on insufficient information (14-17).

There is an apparent need for regional studies to determine whether the
conflicting data regarding UGS stems from chronic comorbid conditions
or race-specific variations in gait speed cut-off values. With this in mind,
the present study was designed to assess geriatric outpatients in our
community with the goal of identifying potential relationships between
low UGS and comorbidities, geriatric syndromes, and all-cause mortality.
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Methods

The study was conducted in full compliance with the principles outlined
in the Declaration of Helsinki, and it was conducted after obtaining
approval from the Ethics Committee of the istanbul University, istanbul
Faculty of Medicine (approval number: 15, date: 21.07.2023). The study
began with a retrospective review of 2,020 patients aged 60 years
who were followed up in the geriatric outpatient clinic of a university
hospital from April 2012 to April 2023. Patients aged 60 years or older
with a general medical condition appropriate for comprehensive
geriatric assessment and performance evaluations were included in
the study; those below 60 years of age and those with compromised
general medical conditions (such as poor overall health, active cancer,
acute illnesses, advanced organ failure, severe dementia, significant
osteoarthritis, neuropathy, or stroke sequelae) that rendered them
unsuitable for geriatric assessment were excluded. The final study
population comprised 661 participants whose age, sex, specific diseases,
medication count, probable sarcopenia, falls, frailty, malnutrition,
urinary incontinence, sleep disorders, and functional status were
recorded. Patient mortality data were accessed from the Ministry
of Health’s information system. The Katz Index of Independence in
activities of daily living (ADL) was used to record activities on a scale
of 0-6, while instrumental ADL were evaluated on a scale of 0-8 using
the Lawton Instrumental Activities of Daily Living Scale (18,19). Height
and weight were measured and recorded, and body mass index (BMI)
was calculated by dividing weight by height squared (20). A UGS below
0.8 m/s was considered to indicate reduced gait speed (7). Probable
sarcopenia was identified using two distinct measurement approaches:
the hand grip strength (HGS) test and the chair stand test (CST). The cut-
off value for the HGS test was set at 27 kg for women and 16 kg for
men (7), and the cut-off value for the CST was set at 15s or an inability
to complete the test. The UGS, HGS, and CST tests were conducted
according to the recommendations provided in the EWGSOP2 guidelines
(7). Falls data was garnered by asking patients about any falls within the
previous year. The FRAIL scale was used to assess frailty, with a score
of 3 indicating frailty (21). The Mini Nutritional Assessment-Short Form
(MNA-SF) was used to screen for malnutrition, with an MNA-SF score of
7 being considered indicative of malnutrition (22). Urinary incontinence
was evaluated by asking patients about any incident of involuntary
urinary leakage within the last 3 months. The patients were screened
for sleep disorders by asking about experiences of excessive sleepiness
or insomnia. Polypharmacy was defined as the consumption of four or
more medications (23).

Statistical Analysis

This study’s data distribution evaluated with a Kolmogorov-Smirnov
test. The association between low UGS and related factors was evaluated
using the chi-square, Mann-Whitney U test, and independent samples
t-tests in univariate analyses. Before conducting the multivariate
analysis, the factors demonstrating significant associations in the
univariate analysis were evaluated. For variables included in the
multiple logistic regression analysis, the backward elimination method
was used. The independent variables in the multiple logistic regression
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analysis were age, sex, congestive heart failure, probable sarcopenia,
(low HGS), probable sarcopenia (CST), frailty, and undernutrition. In
the multivariate analyses, the multiple logistic regression method was
used to examine the associations between the presence of low UGS and
related factors, for which odds ratios (ORs) with 95% confidence intervals
(ClIs) were calculated.

Results

Among the 661 participants, the median age was 73 years (60-96 years),
and 455 of the sample (68.8%) were female. Of the total sample, 56
participants (27.3%) did not survive within the first 73 months. In the
univariate analysis, age (p<0.001), sex (p<0.001), height (p=0.017),
weight (p<0.001), BMI (p=0.009), hypertension (p=0.035), congestive
heart failure (p=0.011), chronic renal failure (p=0.010), osteoporosis
(p<0.001), (p<0.001), depression (p<0.001), probable
sarcopenia based on both HGS (p<0.001), and CST measurements
(p<0.001), falls (p<0.001), frailty (p<0.001), malnutrition (p<0.001),
urinary incontinence (p<0.001), polypharmacy (p<0.001), number
of chronic diseases (p<0.001), ADL (p<0.001), and instrumental ADL
(p<0.001), were identified as factors with a significant association with
low UGS, while paired analyses revealed no significant association
between low UGS and mortality (Table 1).

dementia

Prior to performing the regression analysis of the factors demonstrating
significant associations in the univariate analysis, multicollinearity was
evaluated. For variables included in the multiple logistic regression
analysis, the backward elimination method was used. The independent
variables in the multiple logistic regression analysis were age, sex,
congestive heart failure, probable sarcopenia, (low HGS), probable
sarcopenia (abnormal CST), falls, frailty, and undernutrition.

In the multivariate analysis, age (p<0.001, OR: 1,122, 95% Cl: 1.080-
1,166), sex (p<0.001, OR: 3,444, 95% Cl: 1,188-6,283), congestive heart
failure (p=0.045, OR: 2,543, 95% Cl: 1,022-6,325), probable sarcopenia
based on CST measurement (p<0.001, OR: 5,724, 95% Cl: 3,397-9,644),
falls (p<0.001, OR: 1,705, 95% Cl: 1,067-2,725), frailty (p<0.001, OR:
2,848, 95% Cl: 1,588-5,108), and malnutrition (p=0.006, OR: 20,747, 95%
Cl: 2,412-178,437) were identified as factors associated with low UGS in
the multiple logistic regression analysis, while no statistically significant
association was observed between low UGS and probable sarcopenia
(based on HGS measurement) (Table 2).

Discussion

In the present study, age, sex, congestive heart failure, malnutrition,
frailty, and probable sarcopenia diagnosed by the CST method were
identified as factors associated with LGS among geriatric outpatients,
whereas no significant association was observed between LGS and all-
cause mortality within 73 months.

In a study by Taekema et al. (14), 9% of the 599 respondents who were
aged 85 years or older recorded a gait speed below 0.8 m/sec, and
after adjusting for the relevant confounders using this cut-off value,
no significant association was observed between LGS and mortality.
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Table 1. Univariate analysis results showing the relationship between low gait speed and factors

Low UGS, (n=170) (25.7%) Normal UGS, (n=491) (74.3%) Total, (n=661) (100%) p-value
Age’ 78 (62-96) 72 (60-93) 73 (60-96) <0.001°
Sex (n, %)

Male 33 (19.4%) 173 (35.2%) 206 (31.2%)

Female 137 (80.6%) 318 (64.8%) 455 (68.8%) <0.001°
Height (mt)" 1.52 (1.35-1.73) 1.56 (1.40-1.83) 1.55 (1.35-1.83) <0.001°
Weight (kg)" 70.7 (38.8-117.6) 73.2 (39.0-128.9) 73 (38.8-128.8) 0.034°
BMI (kg/m?) 31.4 (16.7-48.9) 293 (16-58.7) 29.8 (16-58.7) 0.018°
Chronic disease (n, %)

Hypertension 134 (78.8%) 340 (69.2%) 474 (71.7%) 0.017®
Diabetes mellitus 59 (34.7%) 168 (34.2%) 227 (34.3%) 0.908
Congestive heart failure* 21 (12.4%) 17 (3.5%) 38 (5.8%) <0.001®
COPD 12 (7.1%) 28 (5.7%) 40 (6.1%) 0.523
Chronic liver disease 3(1.8%) 5 (1%) 8 (1.2%) 0.443
Chronic kidney disease 12 (7.1%) 13 (2.6%) 25 (3.8%) 0.009°
Osteoporosis 36 (21.2%) 70 (14.3%) 106 (16.1%) 0.035°
Dementia 24 (14.1%) 37 (7.7%) 61 (9.2%) 0.011°
Depression 42 (24.7%) 78 (15.9%) 120 (18.2) 0.010°
Geriatric syndromes (n, %)

Probable sarcopenia (low HGS) 42 (24.7%) 33 (6.7%) 75 (11.3%) <0.001®
Probable sarcopenia (abnormal CST) 94 (55.3%) 42 (8.6%) 136 (20.6%) <0.001®
Falls 86 (50.6%) 155 (31.6%) 241 (36.5%) <0.001®
Frailty (FRAIL scale >3)* 71 (42%) 40 (8.2%) 111 (16.9%) <0.001°
Malnutrition (MNA-SF) 14 (8.2%) 1(0.2%) 15 (2.3%) <0.001°
Urinary incontinence 94 (55.3%) 168 (34.2%) 262 (39.6%) <0.001®
Sleep disorders 73 (43%) 174 (35.4%) 247 (37.4%) 0.219
Polypharmacy (n, %) 141 (83.4%) 340 (69.7%) 481 (72.8%) <0.001°
Number of chronic drugs” 6 (0-21) 5(0-17) 5(0-21) <0.001®
Number of chronic diseases 4(0-8) 3(0-10) 3(0-10) <0.001®
ADL* 6 (1-6) 6 (1-6) 6 (1-6) <0.0018
IADL* 8 (0-8) 8(0-8) 8(0-8) <0.001®
Mortality (n, %) 56 (32.9%) 48 (9.8%) 104 (15.8%) 0.632

ADL: Activities of daily living, BMI: Body mass index, CST: Chair stand test, COPD: Chronic obstructive pulmonary disease, HGS: Hand grip strength, IADL: Instrumental activities of daily
living, MNA-SF: Mini Nutritional Test-Short Form, UGS: Usual gait speed, “Given data as median, ®Significant p-values , *Marked data includes 657 participants, *Marked data includes 660
participants

Table 2. Univariate and multivariate regression results for low gait speed

Univariate analysis Multivariate analysis

P OR Egﬁecrl upper P OR !I?z:/:ecrl upper
Age <0.001° 1,122 1,080 1,166 <0.001° 1,122 1,080 1,166
Sex <0.001° 3,490 1,913 6,367 <0.001° 3,444 1,888 6,283
Congestive heart failure 0.044° 2,550 1,024 6,351 0.045° 2,543 1,022 6,325
Probable sarcopenia (low HGS) 0.051 2,056 0.998 4,235 0.052 2,049 0.995 4,219
Probable sarcopenia (abnormal CST)  <0.001° 5,775 3,428 9,729 <0.001° 5,724 3,397 9,644
Falls 0.025° 1,708 1,069 2,729 0.026° 1,705 1,067 2,725
Frailty (FRAIL scale >3) <0.001° 2,874 1,604 5,150 <0.001° 2,848 1,588 5,108
Malnutrition (MNA-SF) 0.006° 20,747 2,412 178,437 0.006° 20,706 2,409 177,956

Cl: Confidence Interval, HGS: Hand grip strength, MNA-SF: Mini Nutritional Test-Short Form, OR: Odds ratio, ®Significant p-values
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In a review of five studies involving a total of 14,692 participants, Cooper
et al. (16) identified no significant association between gait speed and
all-cause mortality after adjusting for confounding factors, and the
results of this study align closely with ours regarding the outcomes
associated with mortality.

In a 2009 consensus report, based on a review by the International
Academy on Nutrition and Aging Task Force of 27 studies, LGS
was identified as a risk factor for disability, cognitive impairment,
hospitalization, falls, and mortality (24). In their study of 4,298
respondents aged 65 years or older, Doi et al. (25) reported an association
between gait speed, stride length, and mortality, while a contrasting
review of nine prospective studies involving a total of 12,901 participants
aged 65 years or older by Liu et al. (11) reported an association between
LGS and mortality among the male participants, but no significant
association among the female participants. Similarly, in a study
involving 1,348 older people living in a rural location in South Korea
utilizing the 4 m walk test, Jung et al. (8) noted an inverse correlation
between gait speed and frailty in both sexes, but when the sex-specific
quartiles were considered, different statistical results were observed in
the association between gait speed, mortality, institutionalization, and
the prevalence of geriatric syndromes. In a study of 2,105 adults aged 65
years or older, Zhao et al. (15) reported an association between LGS and
mortality in male participants. The above studies differ in terms of the
outcomes related to mortality, which may be attributed to the absence
of age, race, and sex-specific cut-off values in their analyses (8-11,24,25).
The present findings could be validated by future studies that take into
account sex-specific disparities or utilize different cutoff values in an
investigation of the association between UGS and mortality (8,11,15).

In their study, Jung et al. (8) reported an association between frailty
assessed using the K-FRAIL questionnaire and UGS, whereas a meta-
analysis of 20 studies involving a total of 13,527 participants aged 60
years, consistent with the present study, reported a relationship between
frailty and UGS (26).

Ramsey et al. (27) screened 286 outpatients with malnutrition using the
Short Nutritional Assessment Questionnaire and observed a relationship
between malnutrition and gait speed. A meta-analysis of 45 studies
involving 16,911 adults aged 60 years reported a significant relationship
between malnutrition and gait speed (28). In this regard, the results
of the present study related to malnutrition are consistent with the
literature.

In our study, we reported a significant relationship between CST score
and low UGS in a geriatric outpatient sample (29). Similarly, a prospective
study by Alcazar et al. (30) involving 1,844 older adults aged 67 years or
older reported a significant relationship between CST scores and low
UGS, which is consistent with the results of the present study.

The strength of this study lies in its status as the first to explore factors
related to low gait speed among older adults in Tuirkiye, coupled with its
inclusion of comprehensive data from a substantial number of patients.

Study Limitations

One limitation of this study is its retrospective design.
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Conclusion

The current study identified an association between LGS and factors such
as age, sex, malnutrition, frailty, and probable sarcopenia evaluated
through CST among older adults in Tirkiye.
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