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Slow gait speed is associated with reduction in
health status in older ambulatory Chinese: A study
for comprehensive geriatric assessment
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Abstract
Background: Gait speed (GS) is well recognized as a comprehensive index of health status in older
people. Nationwide survey data in China have been used to measure the association between slow GS
and health status in order to emphasize the importance of measuring GS to detect a decline in health
status in older ambulatory Chinese. Methods: A group of 2677 male and 2668 female older (aged ≥60)
adults, who could perform the GS test, were selected as study subjects.GS was measured by subjects
walking across and back over a 10-m course. Gait speed less than 20% that of a reference population
(<0.7 m/s) was used as the threshold of slow GS. Results: Slow GS was associated with higher co-
morbidity, polypharmacy, more medical expenses, increased needs for care and hospitalization, worse
ranking on the Geriatric Depression Scale (GDS), and decreased physical and cognitive functions. In
logistic regression model, higher education level (OR=0.93, 0.88-0.98), alcohol drinking (OR=0.82, 0.71-
0.95), scores on Mini-mental State Examination (OR=0.95, 0.93-0.96), doing housework (OR=0.51, 0.45-
0.57), and having a regular daily routine (OR=0.71, 0.51-0.98) were independently associated with faster
GS; while co-morbidity (OR=1.79, 1.59-2.03), expressed disinterest in life (OR=1.22, 1.12-1.32), and
dissatisfaction with personal health (OR=1.22, 1.13-1.33) were associated with slow GS. The AUC value
on ROC analysis was 0.72 for the selected variables. Conclusions: Slow GS is associated with poorer
health status in Chinese older people. Measuring GS may be a quick and inexpensive tool to help identify
individuals with declines in health status and who might bene�t from targeted intervention.

Introduction
Background: Gait speed (GS) is well recognized as a comprehensive index of health status in older
people. Nationwide survey data in China have been used to measure the association between slow GS
and health status in order to emphasize the importance of measuring GS to detect a decline in health
status in older ambulatory Chinese.

Methods: A group of 2677 male and 2668 female older (aged ≥60) adults, who could perform the GS
test, were selected as study subjects.GS was measured by subjects walking across and back over a 10-m
course. Gait speed less than 20% that of a reference population (<0.7 m/s) was used as the threshold of
slow GS.

Results:Slow GS was associated with higher co-morbidity, polypharmacy, more medical expenses,
increased needs for care and hospitalization, worse ranking on the Geriatric Depression Scale (GDS), and
decreased physical and cognitive functions. In logistic regression model, higher education level (OR=0.93,
0.88-0.98), alcohol drinking (OR=0.82, 0.71-0.95), scores on Mini-mental State Examination (OR=0.95,
0.93-0.96), doing housework (OR=0.51, 0.45-0.57), and having a regular daily routine (OR=0.71, 0.51-0.98)
were independently associated with faster GS; while co-morbidity (OR=1.79, 1.59-2.03), expressed
disinterest in life (OR=1.22, 1.12-1.32), and dissatisfaction with personal health (OR=1.22, 1.13-1.33) were
associated with slow GS. The AUC value on ROC analysis was 0.72 for the selected variables.
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Conclusions: Slow GS is associated with poorer health status in Chinese older people. Measuring GS may
be a quick and inexpensive tool to help identify individuals with declines in health status and who might
bene�t from targeted intervention.

Keywords: Gait speed, Physcial performance, the Geriatric Depression Scale, Mini-mental State
Examination, Co-morbidity, Sarcopenia

Background
China has a rapidly increasing number of older people, many of whom have disabilities or reduced
cognitive function. This situation has highlighted the need for an effective strategy to deal with the
burden of caring for an ageing population, which means maintaining physical and mental function to
enable the older people to live independently until their end stage of life [1-3]. For these reasons,
sarcopenia has become an active research topic in recent years due to the association between poor
health status and the adverse outcomes of sarcopenia, such as low physical performance, increased
frequency of disability, lesser quality of life and higher health care costs and mortality [4-7]. To reduce
these adverse outcomes that are challenges of ageing, the population at risk should be monitored and
receive targeted intervention measures when needed [8, 9].

As one of the main components for sarcopenia, walking requires considerable energy and coordination,
and walking speed may re�ect the multi-systemic well-being of older people [3, 10]. The speed of walking
is closely related to the strength of the body, balance, endurance, and cognitive and mental status.
Therefore, gait speed (GS) can be considered as a comprehensive index that re�ects the overall health
status of an individual and serves as a marker of physiological reserve [10,11]. Some studies have
suggested that GS can be used to identify people at high risk of adverse health outcomes [12,13]. In the
reivised European consensus on de�nition and diagnosis of Sarcopenia, slow GS has been considered as
indicative of servere sarcopenia [14]. The opposite of slow walking is fast walking. In another Chinese
population, Woo et al. found that fast walking speeds (>1.39 m/s) maybe a sign of successful ageing,
since the variables signi�cantly associated with fast walkers are similar to the attributes of successful
ageing [3].

Compared with sarcopenia, GS measurements are more feasible to obtain in older populations; they are
quick, inexpensive, and easy to administer. Surprisingly, measuring GS is not widely used in evaluating
the heath of older people in China, perhaps because of a lack of su�cient evidence to document its
importance. To �ll this gap, this study uses nationwide survey data to examine the association between
slow GS and health status in a population of older Chinese ambulatory adults and to explore the use of
GS as a measure of decline in health status and a signal for early intervention.

China has a rapidly increasing number of older people, many of whom have disabilities or reduced
cognitive function. This situation has highlighted the need for an effective strategy to deal with the
burden of caring for an ageing population, which means maintaining physical and mental function to
enable the older people to live independently until their end stage of life [1-3]. For these reasons,
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sarcopenia has become an active research topic in recent years due to the association between poor
health status and the adverse outcomes of sarcopenia, such as low physical performance, increased
frequency of disability, lesser quality of life and higher health care costs and mortality [4-7]. To reduce
these adverse outcomes that are challenges of ageing, the population at risk should be monitored and
receive targeted intervention measures when needed [8, 9].

As one of the main components for sarcopenia, walking requires considerable energy and coordination,
and walking speed may re�ect the multi-systemic well-being of older people [3, 10]. The speed of walking
is closely related to the strength of the body, balance, endurance, and cognitive and mental status.
Therefore, gait speed (GS) can be considered as a comprehensive index that re�ects the overall health
status of an individual and serves as a marker of physiological reserve [10,11]. Some studies have
suggested that GS can be used to identify people at high risk of adverse health outcomes [12,13]. In the
reivised European consensus on de�nition and diagnosis of Sarcopenia, slow GS has been considered as
indicative of servere sarcopenia [14]. The opposite of slow walking is fast walking. In another Chinese
population, Woo et al. found that fast walking speeds (>1.39 m/s) maybe a sign of successful ageing,
since the variables signi�cantly associated with fast walkers are similar to the attributes of successful
ageing [3].

Compared with sarcopenia, GS measurements are more feasible to obtain in older populations; they are
quick, inexpensive, and easy to administer. Surprisingly, measuring GS is not widely used in evaluating
the heath of older people in China, perhaps because of a lack of su�cient evidence to document its
importance. To �ll this gap, this study uses nationwide survey data to examine the association between
slow GS and health status in a population of older Chinese ambulatory adults and to explore the use of
GS as a measure of decline in health status and a signal for early intervention.

Methods
Participants

The data were drawn from a nation-wide cross-sectional survey conducted in 2011 for evaluating the
health status of older Chinese. The investigators and study participants came from 13 hospitals in six
administrative regions of China. The study subjects, who were at least 60 years old, were community
residents who were patients in regular health examination centers, outpatient departments, and wards of
the participating hospitals. Only subjects who could perform the walking test were included in this
analysis.

Questionnaires were used to collect information on demographics, lifestyle, and medical history, including
receipt of care. Individuals with two or more common diseases, such as hypertension, diabetes,
cardiovascular diseases, coronary heart disease, chronic obstructive pulmonary disease (COPD),
osteoarthritis, and cancer were considered to have co-morbidity. Activities of daily living (ADL) and
instrumental activities of daily life (IADL) were measured by standardized instruments. Cognitive function
and psychological status were evaluated by Mini-mental State Examination (MMSE) and Geriatric
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Depression Scale (GDS), respectively. Questions about “whether interestedin life” and “self-rated
satisfaction with health” were included in this study to add information about psychological status in a
Chinese cultural context. “Doing housework” and “Having a regular daily routine” were also included
because they may indicate the psychological status and life attitude of the individual. Doing housework
was answered a�rmatively when a person was doing work such as house cleaning, cooking, taking care
grandchildren, and described the frequency as “often”. Having a regular daily routine was de�ned as a
person who has a regular daily time schedule. The other life style variables included currently smoking
(≥5 cigarettes/day); regular drinking of alcohol (at least once a week); and engaging in physical exercise
(moderate or more, at least once a week and lasting for30 min or more). The interviewers were trained
before the survey was administered, the subjects’ informed consent was obtained to use their information
in this study, and the study was approved by the Ethics Committee of Beijing Hospital, Ministry of Health.

Measurement

The GS was evaluated by measuring the time for the subject to walk 20 meters. Participants walked at
their usual pace from a standing start and continued walking straight forward for 10 meters, at which
point they made a U-turn and returned to the starting line. Slow GS was de�ned as a value in the 20th

percentile of GS measured in the old participants in this study [15], which was <0.7 m/s.

Statistical Analysis

Descriptive statistics (i.e., means, SDs and proportions) were used to characterize the demographics and
measured variables of the subjects. The differences of continuous variables were compared using
analysis of variance with two factors. Frequency data were compared by Mantel-Haenszel statistics to
remove the confounding in�uence. Logistic regression (forward selection method) was performed to
estimate the adjusted odds ratios and the 95% con�dence interval (95%CI) of the variable associated with
slow GS. Using predicted probabilities, receiver-operating characteristic (ROC) curves were constructed to
evaluate the discriminative ability of the model. The area under the ROC curve (AUC) was used to test the
concordance of predictive values with actual outcome. The statistical analyses were carried out using
SAS software and P<0.05 was considered to be statistically signi�cant.

Results
The characteristics of normal GS and slow GS groups are shown in Table 1 (in Supplementary Files).
2677 men and 2668 women were included in the study. The mean age in the slow GS group about three
years older than the mean age of the normal GS group, but this difference was not statistically
signi�cant. The mean values of GS for each group was statistically signi�cant 0.5 m/s slower in the slow
GS group than in the normal GS group. The people with slow GS had lower education level, had more
diseases, took more kinds of medicines, and spent roughly twice as money on health care as people in
the normal GS group. There were more people (about 10%-20%) in slow GS group needing care because
of illness and who had been hospitalized during the past year. They had lower ADL and IADL



Page 6/12

performance, lower Mini-mental State Examination (MMSE) scores, more symptoms of depression, and
fewer people (10% less) who could perform the 5-time chair stand test.

After adjusting for age and gender, a signi�cant increase in the prevalence of common diseases was
found in the subjects with slow GS (Figure 1 in Supplementary Files). The differences ranged from 10% to
18% higher. Table 2 shows that higher education level (OR=0.93, 0.88-0.98), drinking alcohol regularly
(OR=0.82, 0.71-0.95), better scores on MMSE (OR=0.95, 0.93-0.96), doing housework (OR=0.51, 0.45-
0.57), and following a regular daily routine (OR=0.71, 0.51-0.98) were independently associated with
faster GS. In contrast, co-morbidity (OR=1.79, 1.59-2.03), expressed disinterest in life (OR=1.22, 1.12-
1.32), expressed dissatisfaction with health (OR=1.22, 1.13-1.33), and reduced performance of IADL
(OR=1.10, 1.06-1.15) were associated with slow GS. The AUC value on ROC analysis was 0.72 for the
selected variables (Figure 2 in Supplementary Files).

Discussion
Walking is fundamental to maintaining health and independence in the older people. This study analyzes
the association of slow GS with measures of health status revealed in a nationwide survey of a
population of older ambulatory Chinese. The data in this study show that slow GS is associated with
higher co-morbidity, increased prevalence of chronic diseases, greater depression, and lower physical and
cognitive functions [11-13, 16-20]. The study con�rms that a reduced GS implies a overall reduction in
health status in older Chinese people [11-13, 16-20]. As a result, the medical cost in the slow GS group
was much higher than that in the normal GS group. Speci�cally, the mean medical costs for men and
women in the slow GS group were 9778 yuan (RMB) and 5893 yuan (RMB), respectively, compared to
4210 yuan (RMB) and 3196 yuan (RMB), respectively, in the normal GS group (P< 0.0001). The higher
costs in the slow GS group may be the result of more medications (P< 0.0001), increased hospitalization
(P< 0.0001), or increased need for care by others (P< 0.0001). The cost �gures in this study con�rm some
data from earlier studies that also showed a relationship between reduced walking ability and higher
medical costs [20]. In short, GS can be a quick, inexpensive, and useful indicator of older people who have
chronic and expensive declines in health that might be circumvented by targeted intervention [12, 13].

The walking distance and the cutoff point for de�ning slow GS has varied in previous studies [12, 13]. In
our study, the difference between the mean GS of the slow and the normal GS groups, for each gender,
was about 0.5 m/s (1.0 m/s vs. 0.5 m/s). The observed difference in GS may due to the difference in
health status of the study subjects. Our study reveals a 10-20% increasing in the prevalence of common
chronic diseases. A meaningful change in GS has been established at 0.1m/s. Study �nds that a decline
in gait speed of 0.1 m/s within 1 year increased the subsequent 5-year mortality rate [21]. In contrast, a
GS increase of 0.1 m/s has been associated with observable health bene�ts; e.g., an increase as a result
of intervention has been associated with a reduction of 17.7% in the absolute risk of death [22], fewer
hospitalization days (2.3 fewer days), and 1-year cost reductions of $1,188 [20]. Additional outcomes-
based studies hold the promise of providing more informed interpretations of GS values for use in
evaluating the risk of adverse health outcome in the older people.
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The most important challenges of ageing are related to reduced physical and cognitive function. The
associations between slow GS and measures of impaired cognitive function have been studied in many
populations [16-18]. Our study con�rms that slow GS is associated with reduced cognitive function. Up
until now, a causal relationship has not been established but is considered to be bidirectional [23].
Furthermore, it is often observed that low physical performance, impaired cognitive function, and
depression co-exist in older populations [24,25]. The association of slow GS with lower GDS scores has
also been found in this study (Table 1 in Supplementary Files). Other factors such as “disinterest in life”,
“dissatisfaction with health status”, which have negative psychological features, add more information
about the association of slow GS and psychological status. A six-year cohort study has indicated that a
state of depression affects physical health and impedes recovery from physical dysfunction [26]. Studies
have shown that symptoms of depression are associated with not only lower physical functional
performance but also cognitive decline, both of which are accelerated through negative feedback to
further depression [27, 28].

The mutual associations of the cluster of low physical performance, cognitive function and depressed
mood suggest that there is a path to gaining multiple bene�ts [29, 30]. For example, there is evidence that
increased engagement in daily activities has the potential to improve health and well-being of the older
people [2]. Doing housework is a physically-demanding and intelligence-engaging activity that can
generate a positive attitude towards life and a good psychological status. Interestingly, in this study we
found that there were more people in the normal GS group doing housework (about 20% more). Logistic
regression revealed that doing housework showed a strong association with faster GS (Table 2 in
Supplementary Files). Doing housework may help people maintain a normal GS through their active
engagement in daily life, which, in turn, helps them maintain better cognitive and psychological functions.
Similar to Woo’s study in a population of older Chinese in Hong Kong, we found that alcohol intake was
associated with faster walking speeds. This association may be explained by drinking people being more
likely to have social activities and, as a result, being more likely to have better psychological status, which
helps people maintain faster walking speeds and good health status [3].

This study has some limitations. Firstly, the Asia Working Group for Sarcopenia (AWGS) de�nes slow GS
as <0.8 m/s (when walking 6 m in a straight line) [15]. The survey used in this study measured the
walking speed over a distance of 20 meters, and inevitably, the walking speed will be lower due to the
mid-course U-turn taken to return to the starting line. This situation may bring the limitation due to the
fact that results of the different studies cannot be easily compared to each other. Secondly, as a cross-
sectional study, it is di�cult to establish a cause-effect relationship between slow GS and poor health
status. Thirdly, this study excluded from the analysis people who could not complete the walking
measurement, which may introduce in a certain degree of bias. However, the main purpose of this study
was to explore the relationship between walking speed and health-related conditions, and to decide
whether GS could be used as an indicator of the health status in the older people.

Conclusion
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This study con�rms that in ambulatory older Chinese people, slow GS is associated with overall reduction
in health status. People with slow GS should be targeted for possible early intervention. Encouraging
older people to have a positive attitude towards life and to become more involved in daily life will help
them maintain a better health status.

List Of Abbreviations
Gait speed (GS); the Geriatric Depression Scale (GDS); chronic obstructive pulmonary disease (COPD);
activities of daily living (ADL); instrumental activities of daily life (IADL); Mini-mental State Examination
(MMSE); the Asia Working Group for Sarcopenia (AWGS); receiver-operating characteristic (ROC).
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