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| Abstract |

1)

between the groups.
RESULTS: After 12 weeks, only the Nordic walking group

PURPOSE: This study examined the effects of Nordic

showed significant improvement in depression, muscle

walking on depression and the physical function of elderly

strength, and balance (p < .05). In the general leisure group,

patients with a high risk of depression.

however, the left grip strength and Functional Reach Test

METHODS: This study was a blinded randomized

(FRT) showed a significant decrease. The Nordic walking

allocation study; 32 elderly were assigned to a Nordic walking

program was better than the general leisure group, and a

group (n = 17), consisting of 60 min Nordic walking

significant difference was observed in depression, muscle

(including warming up 5 min, warming down 5 min, and

strength, and balance between the two groups (p < .05).

Nordic walking 50 min) two days per week for 12 weeks and

CONCLUSION: Nordic walking was effective for the

general leisure group (n = 15), consisting of 60 min leisure

elderly with a high risk of depression. Therefore, Nordic

program community center. The pre and post 12-week

walking may be an option for preventing elderly mental

program, depression test, muscle strength (including grip test,

disorders and functional improvement.

and 30sec sit to stand), and balance (including Functional
Reach test, and One Leg Standing test) were measured. A
Mann-Whitney U test was used to compare within the group,
and a Wilcoxon signed-rank test was used to compare
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Ⅰ. Introduction
Korea has entered a fast aging society, and as of 2020,
the population over 65 years old is 8.12 million, accounting
for 15.7% of the total population. Approximately 46.5%
of the total population is expected to be over 65 years
of age by 2067. Hence, the psychological and physical
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problems of the elderly due to aging are emerging in various
fields of society [4].

the quality of life [18,19].
Although there are limitations to the exercise that the

Deterioration of physical function and visual deficits,

elderly can perform directly, walking exercise can be

such as glaucoma due to aging, cause limitations in the

performed safely by the elderly because it is simple and

basic activity of daily living performance, psychological

easy to practice, and there is less risk of injury than with

problems [5] and gait disorders, which include a slow pace,

other exercises. If the elderly continue to perform walking

broad base, and shuffling [6]. In particular, deficits of visual

exercise, it improves blood circulation and increases blood

function, such as glaucoma, induce stereoacuity in the

flow to the brain, which would be helpful for improving

visual acuity. This may also induce gait disorders [7].

the cognitive function [20]. Supervised resistance walking

Muscle strength and balance are the most commonly

exercise improves the physical function significantly in

studied impairments in mobility limitations, such as gait

older people [21].

disorder [8]. Rantanen et al. [9] reported an association

Although walking has many beneficial effects, the

between the lower extremity muscle strength and self-

effects of walking on mood, such as depression, are unclear

reported mobility difficulties, such as walking outdoors.

and vary from researcher to researcher. Some studies

Sallinen et al. [10] suggested that the handgrip strength

reported that walking helped decrease the depression of

thresholds determine the likelihood of mobility. Physical

the elderly [22,23]. Others reported that walking exercise

balance problems with aging lead to a high risk of falls.

did not show the effect of mood [24]. Therefore, considering

The elderly have slow environment adaptation and

the impact of depression, it is unclear if walking would

insufficient body stability, increasing the risk of falls [6].

be sufficient to improve the depression for the elderly.

Therefore, maintaining muscle strength, such as handgrip,

The walking exercise method varies according to the

lower extremity muscle strength, and balance, is very

intensity and characteristics of the walking pattern, such

important for the mobility and functional independence in

as general walking, power walking, Nordic walking, and

the elderly.

Masai walking. Among these walking methods, Nordic

According to the survey on the actual conditions of older

walking shows greater and faster benefits than general

people in Korea in 2017, 21.1% of those older than 65

walking [25]. Meta-analysis has shown that Nordic walking

years who experience depression [2], which can induce

provides a safe and effective way to improve the physical

cognitive decline and reduced quality of life [11,12].

functions, such as blood pressure, exercise capacity, and

Depression should be managed early because it can

maximal oxygen consumption in the elderly due to the

increase the likelihood of death, suicide, or psychological

use of a pole [26,27]. Furthermore, Nordic walking can

disease, such as dementia [13]. One of the major factors

be used to treat stress and depression by regulating the

in preventing depression is physical activity [14,15].

beta-endorphin hormone in the brain by naturally receiving

Physical activity not only prevents depression [16] but also

sunlight outdoors and improving physical function using

prevents various diseases by improving blood pressure or

a stick [28]. Most studies on Nordic walking have

diseases related to fat in the body and increasing the ability

researched obesity, diabetes mellitus, or artery disease [26].

to control blood sugar [17]. In addition, constant

There has been little research on the effects of Nordic

management is necessary because physical activity can

walking on the depression of the elderly.

increase interest in health promotion, such as diet control,

Therefore, this study examined the effects of a prolonged

smoking cessation, and stress management, and improve

period (12 weeks) of Nordic walking and general leisure
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program in the elderly with a high risk of depression. Nordic

lists the general characteristics of the subjects.

walking was expected to have more benefits on depression
and physical function.
Ⅱ. Method

2. Measurement Tool
1) Depression Test
The Geriatric Depression Scale (GDS) comprises 30

1. Participants

simple questions and is a screening test for depression for

Forty elderly participants aged 65 or older were recruited

the elderly [30]. This study used the Revised Korean version

from S senior care facility in Gyeonggi-do. The sample

of the Geriatric Depression Scale (GDS-KR). The test-retest

size was calculated with G-power based on Lee and Park

reliability was .90 [31].

[29], which revealed a sample size of 18 (effect size: 1.87,
Power .95, α = .05). Forty subjects were recruited,

2) Muscle Strength Test

considering a 50% drop rate. Twenty subjects were assigned

The muscle strength of the participants was examined

randomly to the Nordic walking group and the general

using the grip strength and 30-second Sit to Stand (STS)

leisure group as a control group. All subjects were selected

test. The grip strength test, which tends to decrease with

according to the inclusion and exclusion criteria. The

age or through lack of activity, is most commonly used

inclusion criteria for participants were as follows: (1) older

to predict the changes in muscle strength, and the reliability

people who have recently been diagnosed with depression

is high at .81 [32]. First, the subjects stand with their feet

(within three months) from a psychiatrist and were taking

shoulder-width apart and arms dropped along the side. The

drugs for it, (2) elderly who received a greater than 18

dynamometer is aligned with the second finger of the

score on the elderly depression test from a welfare center

subject. The subject holds the dynamometer in their hand,

counselor. On the other hand, those who had difficulty

and they then exert their maximum strength. The tester

participating in the exercise due to severe diseases (e.g.,

records a high value (kg) by measuring the right and left

severe arthritis and osteoporosis) were excluded. Eight

hands twice [33].

subjects, three in the Nordic walking group and five in

The 30 second Sit to Stand (STS) is used to measure

the control group, dropped out for personal reasons, such

the muscle strength of the lower extremity. The tester counts

as did not participate in the final evaluation or disease.

the number of times the elderly can perform the stand-up

Before the participants started the program, all were

test for 30 seconds. First, the subject sits on a chair with

informed of the study’s aims and procedures and signed

their backs straight, feet flat on the floor, and hands crossed.

informed consent forms. This study conformed to the

Next, the subject raises to a full standing position and then

ethical principles of the Declaration of Helsinki. Table 1

sits back down on the chair. The subject repeats this posture

Table 1. General Characteristics of the Participants
Nordic Group

Control Group

Sex (Male / Female)

2 / 15

3 / 12

Age (years)

75.24

76.73

Height (cm)

149.2

56.2

Weight (kg)

148.8

57.3
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Table 2. Nordic Program
Exercise Phases

Exercise Form

Exercise Time (min)

Exercise Frequency

Warming Up

Stretching

5 min

-

A Course (Including Flatland Park)

50 min

Earlier Six Weeks
/ Twice a Week

B Course (Including Uphill, Downhill, and Flat Park)

50 min

Later Six Weeks
/ Twice a Week

Stretching

5 min

-

Main Exercise

Final Exercise

for 30 seconds. The test discounts the number if they cannot

3. Procedure

maintain the posture [34]. The test has a test-retest

This program was carried out for 12 weeks from

inter-rater reliability of .987 [34].

September to December 2019. The same tester performed
the pre-and post-tests in the Nordic walking program and

3) Balance Test

control groups to ensure consistency. The tests included

A Functional Reach Test (FRT) and One Leg Standing

depression (GDS-KR), muscle strength test (grip strength

Balance test were used to examine the balance of the

and 30 second STS), and balance test (FRT, OLS).

subject. FRT is a clinically accepted tool to measure the

For the Nordic walking program, Nordic walking was

balance of the elderly and subjects with neurological

conducted for 60 min, two times per week, for 12 weeks.

disorders [35]. The participants were instructed to stand

During the first six weeks, subjects walked at a medium

with their feet shoulder-width apart, and their shoulders

tempo and medium strength in a 4 km flat park near a

flexed 90°. The test recorded the starting position with

streamside. In the next six weeks, they walked at the same

a reference of the third metacarpal head. The participants

tempo in a 5 km with uphill, downhill, and flat areas

performed their trunk as forward as possible without

(Table 2). The leisure group as the control selected only

moving their position. At this point, the tester recorded

one class among calligraphy, singing classes, and playing.

the position of the third metacarpal head. The difference

They performed the selected leisure program for 60 min,

in centimeters between the two positions was the value.

two times per week, for 12 weeks.

The test was performed three times, with the average taken.
The one-leg standing (OLS) test is the balance test,

4. Statistical Analysis

which is a simple, predictive, and inexpensive marker

The descriptive statistics were analyzed using their mean

helpful in clinics [36]. The participants were instructed

and standard deviation. To determine the effects of the

to stand on one leg without support with their eyes open.

program, the Wilcoxon signed-rank test was used to

The number of seconds was recorded if the elderly patient

compare the pre- and post-program. The Mann-Whitney

could not maintain this position [37]. The reliability of

U test was used to compare all the variables between the

the OLS Test showed good intraclass correlations

two groups. The assumption of normality was ascertained

coefficients (ICC range = .95 to .099). The within raters

before using the Shapiro-Wilk tests, and none of the items

ICC ranged from .73 to .93 [37,38].

had a normal distribution. Therefore, a non-parametric
analysis was used. Statistical analysis was conducted using
the SPSS (IBM, Korea) version. 20.0, and the significance
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Table 3. Effect of the Nordic Walking Group (n = 17)
Items (unit)
Depression (score)

Pre

Post

p

23.00 ± 3.30

19.47 ± 2.79

.000*

Grip Lt (kg)

20.65 ± 4.23

23.33 ± 5.28

.001*

Grip Rt (kg)

22.21 ± 4.72

24.11 ± 5.35

.030*

30 sec STS (number)

14.06 ± 4.64

20.53 ± 5.57

.000*

FRT (cm)

22.10 ± 7.05

24.88 ± 6.20

.019*

One Leg Stand Lt (sec)

35.25 ± 43.99

42.72 ± 43.43

.019*

One Leg Stand Rt (sec)

32.71 ± 40.51

46.41 ± 53.39

.001*

Muscle Strength

Balance

mean ± SD

SD: Standard Deviation, *p < .05
Table 4. Effect of General Leisure Group (n = 15)
Items (unit)

Pre

Post

p

21.33 ± 3.24

21.87 ± 2.85

.351

Grip Lt (kg)

21.47 ± 7.53

20.58 ± 7.51

.023*

Grip Rt (kg)

23.40 ± 7.47

22.46 ± 7.47

.060

30 sec STS (number)

14.87 ± 5.51

14.77 ± 5.39

.531

Depression (score)

Muscle Strength

Balance

mean ± SD

FRT (cm)

21.85 ± 7.55

20.97 ± 7.39

.014*

One Leg Stand Lt (sec)

30.75 ± 40.12

21.37 ± 23.20

.053

One Leg Stand Rt (sec)

28.92 ± 42.04

22.91 ± 22.87

.191

SD: Standard Deviation, *p < .05

was accepted for values of α = .05.

walking group but decreased by -.09 in the control group
(Table 5).

Ⅲ. Results
2. Muscle Strength
1. Depression

The grip strength of the right and left increased from

Looking at the depression score, the Nordic walking

22.20 to 24.11 in the Nordic walking group, showing a

group decreased from 23 to 19.4, showing a significant

significant difference between the pre and post-test. (Table

difference between pre and post. (Table 3) On the other

3) In contrast, both grip strengths decreased in the control

hand, the depression score in the control group did not

group. (Table 4) The 30 sec STS that means the strength

change between pre and post (Table 4).

of the lower extremity increased from 14.06 to 20.53 in

The change in depression after Nordic walking decreased

the Nordic walking group, showing a significant difference

by 3.53, showing improvement compared to the control

between pre and post-test, but there was no change in the

group. In the case of grip strength, the change in the Nordic

control group.

walking group increased by 2.68 (LT: left) and 1.90 (RT:

Regarding the change in grip strength, the Nordic

right), but the control group decreased by -.88 (LT) and

walking group increased by 2.68 (RT) and 1.91(LT), and

-.94 (RT). The 30 sec STS increased by 6.47 in the Nordic

there was a significant difference between the groups. In
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Table 5. Comparison of the Change between the Nordic Program Group and the General Leisure Group (n = 32)
mean ± SD
Items (unit)

Nordic Program Walking

Depression (score)

p

-3.53 ± 2.13

.53 ± 1.81

.000*

Grip Lt (kg)

2.68 ± 2.91

-.89 ± 1.21

.007*

Grip Rt (kg)

1.91 ± 3.22

-.94 ± 1.72

.000*

30 sec STS (number)

6.47 ± 3.22

-.09 ± 2.20

.000*

FRT (cm)

2.78 ± 4.68

-.87 ± 1.16

.002*

One Leg Stand Lt (sec)

7.47 ± 10.31

-9.38 ± 20.84

.001*

One Leg Stand Rt (sec)

13.70 ± 29.79

-6.00 ± 39.77

.001*

Muscle Strength

Balance

General Leisure

SD: Standard Deviation, *p < .05

the 30 sec STS case, the Nordic walking group showed

elderly. Nordic walking affected improved depression and

improvement, with the number of lifts increasing by 6.47.

physical function in the elderly.

In contrast, the general leisure group showed a similar score

Most elderly people experience depression. In particular,

after the program, with the number of lifts increasing by

elderly women, widowed, and elderly living alone are

.09 (Table 5).

diagnosed with depression or feel depression relatively
faster [39]. The symptoms of depression in the elderly can

3. Balance

be overlooked easily because they show common symptoms,

The score of FRT increased from 22.1 to 24.8, and the

such as indifference, lethargy, and sleep problems.

OLS increased from 35(LT) and 32(RT) to 42.72(LT) and

Therefore, careful observations and various approaches at

46.40(RT), respectively, in the Nordic walking group.

the community level are required.

(Table 3) In the control group, however, the FRT decreased

To date, in addition to medication, recall therapy,

from 21.8 to 20.9, and the OLS decreased from 30.74(LT)

exercise, and supportive contact have been developed to

and 28.91(RT) to 21.36(LT) and 22.91(RT) (Table 4).

treat depression in the elderly [40]. Exercise promotes the

The Nordic walking group showed high improvement

release of serotonin [40] and β-endorphins and increases

in the right OLS test. In the control group, the left and

the core body temperature in areas, such as the brain stem,

right OLS showed a high decline. The FRT increased by

which can lead to a decrease in depression [42].

2.77 in the Nordic walking group, but it decreased by -.873

Specifically, aerobic exercise has more efficacy in the

in the control group. The OLS increased by 7.47 (left)

treatment of depression [43]. Aerobic exercise with a bright

and 13.69 (right) in the Nordic walking program, but

light has a more positive effect on serotonin secretion [44].

decreased by -9.38 (left) and -6.03 (right) in the control

Nordic walking is an aerobic exercise and outdoor activity

group (Table 5).

receiving sunlight. Therefore, Nordic walking might be
effective in decreasing depression.
Ⅳ. Discussion

Depression causes sleep disturbances that are related
to the change in melatonin in the circadian rhythm [45].

This study examined the effects of Nordic walking on

Sleep disturbances, such as insomnia and hypersomnia, are

the depression and physical function improvement in the

important symptoms of mood disorders and are some of
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the criteria for diagnosing major depressive disorder and

hospitalizations, and a poorer quality of life [49,50]. A

bipolar mood disorder [1]. Thus, researchers have been

slower walking velocity is associated with an increased

paid attention to melatonin secretion because it plays an

risk of dementia and is used to predict dementia [51]. The

important role in sleep to treat depression.

decline of gait performance is strongly associated with the

Melatonin secretion is related to stabilizing sleep,

muscle strength of the lower extremity [52] and balance

schizophrenia or fibromyalgia, and seasonal depression

with sarcopenia due to aging. Moderate to high-intensity

disorder. Therefore, various attempts have been made to

exercise improves muscle strength and balance [53].

treat the disease with melatonin. One of the treatments

Therefore, this study examined whether the strength and

is using light, such as sunlight [46]. Furthermore, serotonin

balance ability, which are the abilities necessary for the

deficiency is associated with depression, sleep disturbance,

elderly who require independence, can be increased by

and anxiety [47]. A combination of exercise and sunlight

Nordic walking.

positively affects serotonin expression in the brain [44].

In this study, there was a significant increase in grip

In other words, a combination of sunlight and exercise

strength and lower extremity muscle strength after applying

will be very helpful in treating depression because it helps

Nordic walking compared to the control group. Ossowski

with melatonin secretion and serotonin secretion

et al. [54], Mullo et al. [25], and Lee and Park [29] reported

In this study, the Nordic Walking Group conducted

similar effects of Nordic walking on the leg strength. Nordic

exercise outdoors for 50 minutes, twice a week, mostly

walking is an aerobic exercise that can lead to an increase

in places with relatively little shade, such as around rivers

in muscle strength [25]. On the other hand, the process

and low mountains with uphill slopes. Most of the

of learning the Nordic walking technique might stimulate

participants were exposed to sunlight, which is why there

the neuromuscular component. Indeed, with Nordic

was a significant decrease in the depression score after

walking, factors, such as posture, which gives strength to

the Nordic walking compared to the control group. This

the upper limb by holding a stick, the effort to maintain

result is consistent with Suija et al. [48] and Lee and Park

the correct posture during the cross movement of the upper

[29]. In contrast, Kim et al. reported that a walking program

and lower limbs, and walking uphill help improve the upper

did not improve the mood state, such as depression, in

and lower limb muscle strength.

women with obesity.

In the balance ability, including FRT and OLS test, the

This difference may be due to the characteristics of the

Nordic walking group showed significant improvement

subjects and exercise methods of study. Kim’s study

compared to the control group because it helped maintain

targeted subjects recruited from general health check-ups,

a stable posture by adapting itself to dynamic changes in

but the subjects in this study were the elderly with a risk

the movement of using a stick while walking.

of depression. This study conducted a group exercise with

There are limitations in applying moderate or higher

a physical therapist as supervisor. In contrast, Kim’s study

exercise to the elderly. When the elderly participate in an

was performed as a self-exercise that consisted of recording

exercise program, their age, various chronic diseases,

individual self-exercise and checking it with a telephone

decline in physical function, and potential safety accidents

call. Therefore, Kim’s research was not a combination of

during the program should be considered. In contrast,

exercise and sunlight.

Nordic walking can adjust the difficulty level considering

The decline in gait performance with aging is related

the health condition of the elderly. The use of a pole

to a high risk of morbidity and mortality, more

activates the movement of the upper body to assist in stable
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walking, thereby minimizing the risk of safety accidents

between Health Related Physical Fitness, Depression,

such as falls. The results of this study show that Nordic

and Quality of Life of the Elderly JKCS. 2019;10(12):

walking is a moderate exercise that can be applied to

387-97.

improve the physical function of the elderly.
The limitation of this study was the small sample size
available to participate in the program. Therefore, there

[6] Cruz-Jimenez M. Normal Changes in Gait and Mobility
Problems in the Elderly. Phys Med Rehabil Clin N Am.
2017;28(4):713-25.

are limitation of generalization of results. Second, this study

[7] Choi JH, Lee KJ. The change of binocular visual function

did not control the eating habits, which can influence the

in mild. moderate and severe glaucoma patients. Korean

health condition of the elderly. Third, the subjects who

J Vis Sci.17(3):300-8.

participated in this study were instructed in the program

[8] Rantakokko M, Mänty M, Rantanen T. Mobility decline

two times per week. Other activities in daily living were

in old age. Exercise and Sport Sciences Reviews.

not controlled, which might have affected the results.

2013;41(1):19-25.

Overall, these limitations may have affected the
interpretation of the results.

[9] RANTANEN T, ERA P, HEIKKINEN E. Maximal
Isometric Strength and Mobility among 75-year-old Men
and Women. Age and Ageing. 1994;23(2):132-7.

Ⅴ. Conclusion

[10] Sallinen J, Stenholm S, Rantanen T, et al. Hand-Grip
Strength Cut Points to Screen Older Persons at Risk

As a result of conduction in the Nordic walking program

for Mobility Limitation. 2010;58(9):1721-6.

for 12 weeks, the elderly with a high risk of depression

[11] Ha MS, Park RJ. A Study of Cognitive Function and

demonstrate improvement in the depression score, muscle

Depression of the Elderly in a Institution. Journal of

strength, and balance. Therefore, Nordic walking may be

The Korean Society of Physical Medicine. 2008;3(4):

an attractive option for improving the depression and

285-92.

physical function of the elderly. Future studies will be

[12] Joshi S, Mooney SJ, Kennedy GJ, et al. Beyond METs:

needed to help prevent dementia, obesity, sleep disorders

types of physical activity and depression among older

through Nordic walking.

adults. Age and Ageing. 2016;45(1):103-9.
[13] WHO: Mental health of older adults. Available at
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