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Abstract: This study aims to provide data on usual walking speed in individuals aged 80 years
or older and determine the association between walking speed and related factors in community-
dwelling older adults. A cross-sectional study design was conducted to measure walking speed on
community-dwelling elders aged 80 years or older in Soc Son district, Vietnam. Walking speed was
assessed by a 4-Meter Walk Test with a usual-pace walking mode. Health-related characteristics
of participants including risk of falls (The Timed Up and Go test, activities of daily living (ADL),
instrumental activities of daily living (IADLs), cognitive impairment (Mini-Cog test) and frailty
syndrome (The Reported Edmonton Frail Scale (REFS)). Multiple logistic regression was used to
analyze the association between a slow walking speed and selected factors. A total of 364 older
people were recruited, and the majority were female (65.4%). The overall average walking speed was
0.83 ± 0.27 m/s. The proportion of participants with a slow walking speed (<0.8 m/s) was 40.4%.
Multiple logistic regression analyses showed that age, female, high fall risk (assessed by TUG test),
ADL/IADL dependence and frailty syndrome had a negative effect on slow walking speed in this
population. The results could provide useful reference data for further investigations and measures
in clinical practice.

Keywords: gait speed; health outcomes; community; old population; Vietnam

1. Introduction

Assessment of functional limitations and physical performance has been used to
predict health outcomes in the old population. Walking speed, or gait speed, is among the
most widely used measurements of functional mobility and performance of activities of
daily living, especially for older adults [1]. It has been described as a quick, easy to perform,
inexpensive, valid and reliable assessment [2]. A slow walking speed has been shown to
correlate with hospitalization, declines in physical health, cognitive impairment, increased
level of dependency, falls and mortality in older adults [3,4]. Moreover, it has been used to
indicate the health outcome in rehabilitation, the onset of disability or frailty [5]. Walking
speed has been described as the “sixth vital sign” with the potential to serve as a core
indicator of health and function in ageing and disease [6]. A decrease in walking speed
may be an early sign of any problems in one or many body systems.

Walking speed tests can be determined by different protocols with walking speed
distances ranging from 2 m to 500 m in community-dwelling people aged 60 years or
over [4,7]. The 4, 6, and 10 Meter Walk Tests (MWT) are some of the most commonly
used methods to evaluate walking speed over a short distance in the clinical geriatric
settings [6,8]. In healthy older adults, both the 4M and the 10MWT were shown to have
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high test–retest reliability and validity in measuring walking speed [9]. In particular, the
4MWT requires a stopwatch and a facility hallway, is simple and can be performed by
non-professional trained staff.

Walking speed value depends on age, gender, diagnoses, and coordination among the
musculoskeletal, neuromuscular and cardiovascular systems. It also depends on cognition
and mental health [6]. Previous studies indicated that average self-selected walking speed
for healthy subjects aged 60 years or older ranges from 0.6 to 1.45 m/s [10,11]. In non-
disabled, community-dwelling older adults, a slow walking speed (less than 0.8 m/s)
has been shown to correlate with several health-related outcomes including increased
fall risk, ischemic stroke, depressive symptoms and incontinence while the 1.0 m/s cut-
point has been used to predict mortality [4]. However, data are lacking on the healthy,
community-dwelling, very old population.

Vietnam has been facing an aging population, along with comorbidities, geriatric
syndromes and those burdens. Data from GSO (2010) indicate that the old population
(aged 60 and over) as a percentage of the total population was from 8.69% in 2009 to 26.1%
in 2049 [12]. In addition, the oldest old population group (80 years or older) is rapidly
increasing. The 4MWT, which took less than two minutes to perform, may be a feasible
outcome tool for the old population and suitable for the primary health care system in
Vietnam. However, to date, there have been no published data on walking speed in older
people in Vietnam. Therefore, the purpose of this study was to provide data on usual
walking speed in individuals aged 80 years or older and determine the association between
walking speed and related factors in community-dwelling older adults.

2. Materials and Methods
2.1. Design and Participants

A cross-sectional study design was used to analyze the result of the 4MWT on
community-dwelling people aged 80 years or older in Soc Son district, Hanoi, Vietnam
in 2018. This is a suburban area located in northern Hanoi with a population of approx-
imately 340,000 people. This is a non-commercial agriculture area with ease of access to
medical services.

Community-dwelling subjects aged ≥80 years were included in this study. The sample
size was calculated by a formula with a confidence level of 0.05, and the expected prevalence
of a slow walking speed in the community was 56.4% [13]. The minimum sample size
was 312. It is expected that the number of people who agree to participate is 50%. With
the estimated number of people aged 80 years or older in Soc Son district being 6462,
the systematic random sampling method was performed with a sample interval k = 10.
According to the list of local older people aged ≥ 80 years old, starting from the person
with the order of 02, we choose one person every 15 people to invite to participate in this
study. A total of 646 invitation letters were sent. Participants who accepted will come
to the local clinics where they were screened for exclusion criteria. Participants were not
included in this study if they were unable to perform the specific functional test (bedridden
people, blind, hearing loss) or unable to communicate (severe cognitive impairment) or
those with motor impairment resulted from acute diseases such as recent stroke, coronary
heart disease, and cardiomyopathy or with acute musculoskeletal diseases or orthopedic
diseases that might interfere with the walking speed. A total of 383 people came (59.3%)
and a total of 364 participants completed the questionnaire and assessment.

2.2. Data Collection

Data were collected using an interviewer structured questionnaire on general char-
acteristics (age, gender, educational levels and living status) from the participants and
performed the functional tests. Comorbidities (hypertension, osteoarthritis of the knee
and lumbar spine) were collected through interview, clinical examination and doctor’s
diagnosis. Medical staff who conducted data included five well-trained geriatric nurses
and nursing students.
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2.3. Measurements
2.3.1. The 4-Meter Walk Test

Walking speed was assessed by the 4MWT with a usual-pace walking mode [14]. The
main equipment for measuring was a stopwatch, tape to mark start and end points. To
prepare for the test, participants were asked to wear comfortable clothes and footwear
suitable for walking and not performing vigorous activities for 2 h before testing. A 4 m
distance was measured and marked the starting and ending points on the floor. The
nurse first demonstrated the test. Next, the participant performed a trial. Participants
were instructed to walk at usual pace from a standing position that was normal and
comfortable for them until they crossed the finish line. Time was recorded from the first
foot movement and stop timing when the participant’s foot made contact with the floor at
the end of the walking course. The 0.8 m/s cut-point was used to represent a slow walking
speed [4]. Height-normalized walking speed was calculated by dividing walking speed
with body height.

2.3.2. Other Health-Related Measures

Weight and height were measured and used to calculate the body mass index (BMI)
using the formula weight/height2 (kg/m2). BMI was categorized into three groups: under-
weight (<18.5), normal (18.5–22.9), overweight and obesity (≥23) [15].

Risk of falls: The Timed Up and Go test (TUG) was used to indicate the risk of
falls among this population. Participants were asked to rise from a 45-cm chair, walk
three meters with their usual walking pace, turn around, walk back to the chair and sit
down. Timing started when the participants rose from their chairs and ended when they
completely sat back down. The test was repeated twice and the final time was the average
of the two trials. Those completing the test ≥12 s were classified into the “high fall risk”
group [16].

Functional dependence: The Katz and Lawton scales were used to evaluate individuals’
functional ability in the performance of activities of daily living with or without instruments
(IADL and ADL, respectively). A total score of <6 for the ADL scale and <8 for the IADL
scale represents a dependence in daily functional activities or daily functional activities
with an instrument, respectively [17,18].

Cognitive impairment was assessed using the Mini-Cog test. The test consists of a
3-word recall and clock drawing test. One point for each word recalled, for a 3-word recall
score 1, 2 or 3. Two points for a normal clock or 0 (zero) points for an abnormal clock
drawing. For this study, if the total score of 3-word recall and clock drawing test was <3,
a participant was categorized as having cognitive impairment [19]. People with severe
cognitive impairment were excluded from this study.

Frailty syndrome was assessed using the Reported Edmonton Frail Scale (REFS).
The REFS involves nine frailty domains (cognition, general health status, functional in-
dependence, social support, medication use, nutrition, mood, continence and functional
performance). With a maximum score of 18, frailty was divided into 2 levels: non-frail
(0–7 scores) and frail (8–17 scores) [20].

2.4. Statistical Analysis

All data analysis used the SPSS software version 16.0. Characteristic variables were
expressed in numbers and percentages as the mean (and standard deviations, SD). Walking
speed measures were converted to meters per second (m/s). T-test and the Chi-squared test
were used to measure relationships between walking speed, prevalence of a slow walking
speed and other characteristics. A p-value < 0.05 was considered a statistical significance.
Multivariate logistic regression was employed to identify the potential factors associated
with a slow walking speed. Univariate logistic regression was performed on general factors
(age, gender, BMI); stroke characteristics and other potential factors that can be associated
with a slow walking speed based on the literature such as cognitive impairment, high fall
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risk, ADL and IADL dependence and frailty. Only variables that had a p-value < 0.20 on
univariate analysis were selected for multivariate analysis.

2.5. Ethical Approval

The study protocol was approved by the institutional review board of the National
Geriatric Hospital (Reference number: 1337/QD-BVLKTW). All participants were asked to
give their oral informed consent and they could withdraw anytime. Their information was
kept confidential and used only for research purposes.

3. Results

Among 364 participants aged 80 years old or older, the mean age was 84.5 (SD = 4.2)
years old. The majority were female (65.4%), living with family (94.8%), low educational
level (92.9%) and normal BMI (52.2%). The prevalence of hypertension and osteoarthritis
of knee and lumbar spine was 29.9% and 48.4%, respectively. Table 1 depicts that the preva-
lence of high fall risk, ADL dependence, IADL dependence, mild to moderate cognitive
impairment and frailty syndrome was 43.7%, 27.5%, 82.3%, 37.6% and 10.4%, respectively.

Table 1. Characteristics of the study participants (n = 364).

Frequencies Percentages

Age groups
80–84 years 209 57.4
85–89 years 109 30.0
≥90 years 46 12.6

Gender
Male 126 34.6
Female 238 65.4

Educational level
High 26 7.1
Low 338 92.9

Living alone
No 345 94.8
Yes 19 5.2

Body mass index
<18.5 kg/m2 115 31.8
18.5–22.9 kg/m2 189 52.2
≥23 kg/m2 58 16.0

Comorbidities
Hypertension 109 29.9
Osteoarthritis 176 48.4

High fall risk
No 205 56.3
Yes 159 43.7

ADL dependence
No 264 72.5
Yes 100 27.5

IADL dependence
No 68 18.7
Yes 296 81.3
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Table 1. Cont.

Frequencies Percentages

Mild to moderate cognitive impairment
No 227 62.4
Yes 137 37.6

Frailty syndrome
No 326 89.6
Yes 38 10.4

Mean (SD) Min–Max
Age (years) 84.5 (4.2) 80–105
Height (cm) 148.2 (8.0) 126.0–172.3
Weight (kg) 44.0 (8.1) 25.7–80.0
BMI (kg/m2) 20.0 (3.1) 12.2–40.8

Walking speed and height-normalized walking speed values are shown in Table 2.
The overall mean for usual walking speed in this population was 0.83 ± 0.27 m/s (95%
CI: 0.8–0.86). The mean walking speed in males (0.93 ± 0.26 m/s) was higher than that in
females (0.78 ± 0.26 m/s) with p < 0.001. Walking speed decreased with age. Walking speed
in the group with high fall risk, ADL and IADL dependence and frailty was statistically
significantly lower than the group without these conditions (p < 0.001).

Table 2. Walking speed and height-normalized walking speed values among this study population
(n = 364).

Walking Speed (m/s) Height-Normalized Speed (m/s)

Mean (SD) 95% CI Mean (SD) 95% CI

Overall 0.83 (0.27) 0.80–0.86 0.56 (0.17) 0.54–0.58

Age groups
80–84 years 0.89 (0.26) 0.85–0.92 0.59 (0.17) 0.57–0.61
85–89 years 0.81 (0.26) 0.76–0.85 0.54 (0.17) 0.51–0.57
≥90 years 0.66 (0.26) a 0.58–0.74 0.45 (0.18) a 0.40–0.50

Gender
Male 0.93 (0.26) 0.88–0.97 0.60 (0.16) 0.57–0.63
Female 0.78 (0.26) a 0.75–0.81 0.54 (0.18) a 0.52–0.56

Body mass index
<18.5 kg/m2 0.81 (0.27) 0.76–0.86 0.54 (0.17) 0.51–0.57
18.5–22.9 kg/m2 0.85 (0.27) 0.81–0.89 0.57 (0.17) 0.55–0.59
≥23 kg/m2 0.82 (0.26) 0.75–0.89 0.55 (0.21) 0.46–0.64

Hypertension
No 0.84 (0.27) 0.80–0.87 0.56 (0.17) 0.54–0.58
Yes 0.82 (0.27) 0.77–0.87 0.55 (0.17) 0.52–0.59

Osteoarthritis
No 0.83 (0.28) 0.78–0.87 0.55 (0.18) 0.53–0.58
Yes 0.84 (0.25) 0.80–0.86 0.56 (0.16) 0.54–0.59

High fall risk
No 0.96 (0.22) 0.93–0.98 0.63 (0.14) 0.61–0.65
Yes 0.68 (0.25) a 0.64–0.71 0.48 (0.17) a 0.45–0.50

ADL dependence
No 0.87 (0.25) 0.84–0.90 0.64 (0.14) 0.61–0.67
Yes 0.73 (0.29) a 0.67–0.78 0.59 (0.16) a 0.56–0.61
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Table 2. Cont.

Walking Speed (m/s) Height-Normalized Speed (m/s)

Mean (SD) 95% CI Mean (SD) 95% CI

IADL dependence
No 0.93 (0.22) 0.88–0.98 0.64 (0.14) 0.61–0.67
Yes 0.81 (0.28) a 0.78–0.84 0.53 (0.18) a 0.51–0.56

Mild to moderate cognitive impairment
No 0.86 (0.25) 0.82–0.89 0.58 (0.17) 0.56–0.60
Yes 0.79 (0.29) 0.74–0.84 0.53 (0.18) a 0.50–0.56

Frailty syndrome
No 0.86 (0.26) 0.83–0.89 0.58 (0.17) 0.56–0.59
Yes 0.59 (0.22) a 0.52–0.66 0.41 (0.15) a 0.36–0.46

Notes: a p < 0.05.

Distribution of comorbidities (hypertension and osteoarthritis) between group of
gender, age and walking speed was showed in Table S1 (Supplementary Material). There
were no statistically significant differences between walking speed and height-normalized
walking speed in these subgroups.

Table 3 shows the proportion of very old people with a slow walking speed (<0.8 m/s).
Overall, the proportion of participants with a slow walking speed was 40.4%, of which
the percentage was higher in female (48.3%) than in male (25.4%) with p < 0.001. The rate
of a slow walking speed increased with age and was higher in the group with cognitive
impairment, high fall risk, ADL and IADL dependence and frailty with p < 0.05.

Table 3. Prevalence of a slow walking speed among the study participants (n = 364).

Slow Walking Speed
(Walking Speed < 0.8 m/s)

Frequencies Percentages 95% CI

Overall 147 40.4 35.3–45.6

Age groups
80–84 years 67 32.1 25.8–38.8
85–89 years 49 45.0 35.4–54.8
≥90 years 31 67.4 a 52.0–80.5

Gender
Male 32 25.4 18.1–33.9
Female 115 48.3 a 41.8–54.9

Body mass index
<18.5 kg/m2 54 47.0 37.6–56.5
18.5–22.9 kg/m2 68 36.0 29.1–43.3
≥23 kg/m2 24 41.4 28.6–55.1

Hypertension
No 106 41.6 35.5–47.6
Yes 41 37.6 28.4–47.0

Osteoarthritis
No 75 39.9 32.8–46.6
Yes 72 40.9 33.2–48.3

High fall risk
No 42 20.5 15.2–26.7
Yes 105 66.0 a 58.1–73.4
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Table 3. Cont.

Slow Walking Speed
(Walking Speed < 0.8 m/s)

Frequencies Percentages 95% CI

ADL dependence
No 87 33.0 27.3–39.0
Yes 60 60.0 a 49.7–69.7

IADL dependence
No 16 23.5 14.1–35.4
Yes 131 44.3 b 38.5–50.1

Mild to moderate cognitive impairment
No 81 35.7 29.5–42.3
Yes 66 48.2 b 39.6–56.9

Frailty syndrome
No 117 35.9 30.7–41.4
Yes 30 79.0 a 62.7–90.4

Notes: a p < 0.001, b p < 0.05. Abbreviations: ADL, activities of daily living; IADL, instrumental activities of
daily living.

Table 4 shows the results from multiple logistic regression analyses of the relationship
between a slow walking speed and some factors. Age ≥ 90 years old, female, high fall risk
(assessed by TUG test), ADL/IADL dependence and frailty syndrome had a negative effect
on a slow walking speed in this population.

Table 4. Multiple logistic regression analyses of the association between a slow walking speed and
selected factors.

Dependent Variables: Slow Walking Speed (Walking Speed < 0.8 m/s)

Independent Variables Odds Ratio 95% CI

Age groups
80–84 years 1 -
85–89 years 1.6 0.9–2.9
≥90 years 3.3 1.5–7.3

Gender
Male 1 -
Female 2.5 1.4–4.3

Body mass index
<18.5 kg/m2 1 -
18.5–22.9 kg/m2 0.6 0.4–1.1
≥23 kg/m2 0.9 0.4–1.8

High fall risk
No 1 -
Yes 5.8 3.5–9.6

ADL/IADL dependence
No 1 -
Yes 3.0 1.2–7.4

Mild to moderate cognitive impairment
No 1 -
Yes 1.1 0.6–1.8

Frailty syndrome
No 1 -
Yes 2.8 1.1–7.3

Notes: ADL/IADL dependence: patients had a dependency on activities of daily living (ADL) or instrumental
activities of daily living (IADL).
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4. Discussion

The main outcomes of this study are to provide data on usual walking speed in
individuals aged 80 years or older and determine the association between walking speed
and demographic and health-related factors in community-dwelling older adults. The
mean usual walking speed found in this study was 0.83 ± 0.27 (m/s). A slow walking speed
(<0.8 m/s) was associated with advanced age, female gender, high fall risk, functional
dependence and frailty.

In our investigation, evaluation of the very old population may lead to a slower walk-
ing speed compared to previous literature [11,21–23]. The results of our calculations showed
that the average normative walking speed in all subjects is 0.83 m/s (95% CI = 0.8–0.86);
0.93 m/s for males and 0.78 m/s for females. Compared with normal walking speed in the
meta-analysis for males and females aged 80–89 years, which was approximately 0.97 m/s
for males and 0.94 m/s for females, our study showed a slower walking speed in both
males and females [11]. This could be due to the different study populations between a
Southeast Asia country and European and American countries. Indeed, our results were
similar to those reported in 80–99 year-old Japanese (0.92 m/s in males and 0.80 m/s in
females) [22]. Our finding could be explained by the different study populations in terms
of higher average age and complicated health status. Older people are facing immobility
and functional decline not only because of the burden from chronic diseases due to the
natural occurrence of advanced age but also from social-economic and lifestyle changes.
The reference values for older people aged 80 and over in Vietnam help to identify older
people with a slow walking speed, an additional reference for the old and oldest groups,
and to establish specific strategies to lower the risk of adverse outcomes.

In this study, walking speed and height-normalized speed decreased with age and was
higher in males than in females, which is in accordance with previous research [11,23–26].
Declined lower limb muscle function and fewer muscle fibers in female compared with
male along with aging process and the attribution of the larger step and stride length in
male may be the cause of this condition [27,28]. Other potential determinants have been
proposed to account for gender differences in walking speed such as a greater change
toward smaller fibers in females during aging-related atrophy [29], a substantial decrease
in estrogen, a potent hormone improving the intrinsic quality of skeletal muscle [30], body
composition [31] or lower level of physical activity [32]. Our study showed that a slow
walking speed was significantly associated with high fall risk, ADL/IADL dependence
and frailty syndrome. This result was similar to previous studies [33,34]. Reduce walking
speed is altered with ageing, but impaired balance and stability, lower extremity strength
are also contributors to gait change [35]. This can lead to difficulties in daily activities,
functional dependence and increased level of dependence and risk of fall in very old
population [34,36–40]. In addition, impaired gait speed in frail older adults has been
documented in the literature [41–43]. For instance, in a cross-sectional study examining the
association between gait variability and frailty, it was found that frailty was associated with
higher variability for all the gait parameters [44]. Thus, our finding suggests that walking
speed should be improved by the lifestyle to strengthen muscles of the lower extremities in
daily life. Further, early detection of a slow walking speed by using appropriate, reliable
and accurate techniques during the comprehensive geriatric assessment, in order to indicate
future demand for supporting and caring in the Vietnamese oldest population.

The implications of this article indicate that normal walking speed should be further
integrated with physical screenings, assessments, and used as an outcome measure. The
assessment of gait speed over a short distance, such as the 4 m walk, should be the choice
because it has been demonstrated to be feasible in the community as well as in clinical
settings. In clinical settings where numerous patients are measuring the walking speed,
the 4MWT was found positive response both in time to train and the overall burden for
clinical assistants in administering the test. Several cut-points for gait speed as predictors of
adverse outcomes have been suggested depending on the length of track, outcome, settings
and assessed population. A 4 m walking speed lower than 0.8 m/s is commonly used
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to predict health adverse outcomes [4,45–48]. This finding provided cut-point gait speed
on the oldest old community-dwelling population and it might be a useful threshold to
identify the risk of further functional decline in clinical practice, using a 4MWT.

To our knowledge, for the first time, the walking speed values for 80 years old and
older of a community population in the North of Vietnam are presented, providing reference
values for screening tests. However, there are some limitations to this study. Firstly, the
cross-sectional nature of this study does not allow conclusions about the predictability
of health outcomes of walking speed. Secondly, it was carried out in one geographic
region in Vietnam despite the diverse sample information. A standardized procedure is
needed in future research, gold standard measurements of gait speed assessment, such as
instrumented walkways and stereo-photogrammetry were not used in the present study.
Gait aids were not included in the models because of the lack of detail in reported walk test
protocols. Still, the result obtained can be used as a reference for other community-based
studies in Vietnam and provides evidence for screening gait speed in very old population.

5. Conclusions

This study revealed the reference data of usual walking speed in 80 years and over
community-dwelling older adults in rural areas in Vietnam. Our result indicated the low
values of normal walking speed observed in this population compared to other European
and American countries. Walking speed decreased with advanced age, female gender, high
fall risk, ADL/IADL dependence and frailty syndrome. Further validations of the test in
institutionalized and hospitalized older people and long-term studies on walking speed
and adverse health outcomes are needed.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph19169788/s1, Table S1: Distribution of comorbidities (hy-
pertension and osteoarthritis) between group of gender, age and walking speed.
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