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Seasonal and sex differences in instrumental
activities of daily living and objective physical
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Abstract

Objective: To determine the seasonal differences in instrumental activities of daily living (IADL) and objective physical activity
among older adults residing in non-urban areas in snowy and cold regions according to sex.

Patients and Methods: Fifty older adults aged >65 years were included in the present study. IADL was assessed using the revised
Frenchay Activities Index (FAI), and physical activity was measured using a triaxial accelerometer. Comparisons were made be-
tween the snowy and non-snowy seasons based on sex.

Results: Compared to the non-snowy season, the female participants exhibited significantly lower scores for outdoor housework,
outdoor activity, and overall scores on the FAI during the snowy season. In terms of physical activity, a decrease in the number of
steps and light-intensity physical activity, accompanied by an increase in sedentary behavior, was observed in both sexes. High
light-intensity physical activity decreased in the snowy season, especially in the female participants. In addition, the total moder-
ate-to-vigorous physical activity (MVPA) and short-bout MVPA (intermittent and lasting <10 minutes) also decreased.
Conclusion: Considering the significant changes in lifestyle and physical activity during the cold snowy season, women should
consider performing alternative physical activities other than indoor household chores. Furthermore, men should be encouraged to
participate in indoor household chores they typically do not engage in, irrespective of the season.

Key words: snowy and cold regions, instrumental activities of daily living (IADL), light-intensity physical activity (LPA),
moderate-to-vigorous physical activity (MVPA), bout
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I Introduction

Individuals aged >65 years accounted for 29% of the
population in Japan in 2022, with the number of individu-
als aged >75 years increasing by 15.5%". The number of
people requiring nursing care continues to increase with
changes in the population structure?. Various causes, such
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as incapacity due to cerebrovascular disorders, fractures?,
or sarcopenia; frailty due to aging and decreased physical
activity (PA)*¥; and decreased skeletal muscle mass and
muscle strength®® 7, can lead to the need for nursing care.
Decreased skeletal muscle mass is reportedly associated
with reduced bone density®, impaired glucose metabolism,
and lipid abnormalities?, which are risk factors for the de-
velopment of lifestyle-related diseases. Thus, individuals
with decreased skeletal muscle mass are at an increased risk
of fractures, cerebrovascular disorders, and cardiovascular
diseases owing to falls.

Active exercise and PA aid in minimizing risk factors
that can be detrimental to health; therefore, maintaining a
certain level of PA is encouraged, even in old age'”. The
World Health Organization (WHO) guidelines proposed in
2010 recommend performing long bouts (lasting at least 10
minutes) of moderate-to-vigorous PA (MVPA)Y. Recent
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studies have shown that performing short periods of PA'>9
or increasing light-intensity PA (LPA) in place of MVPA, in
addition to performing longer periods of MVPA, can help
maintain physical and cognitive function'*'7.

The criteria for PA specified in the guidelines have
changed; nevertheless, older adults are recommended to
perform at least 150 min of MVPA per week!?. A study of
70—80-year-old individuals in Japan who performed long-
and short-bout (<10 minutes) MVPA revealed that approxi-
mately 75% of the study participants achieved this crite-
rion, with short-bout MVPA accounting for the majority
(approximately 75%)'®. However, it was noted that the time
of MVPA implementation and the percentage of long-bout
MVPA varied according to the surrounding environment of
the residential area. Specifically, the total MVPA of the par-
ticipants residing in mountainous areas was higher than that
of those residing in urban areas; however, long-bout MVPA
was lower. These findings suggest that the surrounding en-
vironment of the residential area may affect the implementa-
tion status of MVPA™.

The walking environment, such as the road surface con-
ditions in the residential area, reportedly influences the total
amount of PA and the number of steps taken'. In addition
to the differences in road surface conditions and other struc-
tures, the climate also influences PA??. Seasonal differences
in outdoor temperature, snowfall, and hours of sunlight af-
fect PA in regions with large seasonal climatic changes® 2%,
The amount of PA and the number of steps taken decrease
significantly in winter; however, there are regional differ-
ences? ¥, A study conducted in the United Kingdom, where
average winter temperatures are lower, reported that the
number of steps taken in winter was on average 13% lower
than that in summer, with this difference being particularly
pronounced on weekends?. Another study involving Brit-
ish adults reported that the duration of LPA decreased sig-
nificantly in winter; however, no differences were observed
in the duration of MVPA. Furthermore, the time spent in
bed, including sedentary behavior (SB) and time not falling
asleep, was significantly longer in winter?®. Although many
of these studies included relatively younger participants,
their findings indicated that PA is affected by the season,
emphasizing the requirement for formulating interventions
that consider the seasonal decline in PA.

A Dutch study examining seasonal changes in PA
among older adults reported that the duration of LPA and
MVPA was longer in summer than that in winter among
the younger participants; however, no differences were ob-
served among the older participants regarding the amount
of PA according to season®”. These findings indicate that
seasonal variation in PA decreases with age owing to the
decrease in opportunities for work and household chores
with advancing age®”. Several studies have analyzed the
seasonal changes in PA in Japan. A previous study involv-

ing older adults residing in non-urban areas in snowy and
cold regions revealed that LPA and MVPA decreased and
SB increased during winter, with particularly large changes
being observed among men?®. However, the study did not
examine changes in the amount of PA, including changes in
daily life roles and short bouts of PA.

Japan is an island nation with a long north—south axis;
consequently, there are large climatic differences among the
regions®. Tohoku and Hokkaido are categorized as snowy
and cold regions, where snow accumulation and tempera-
ture drops are particularly pronounced in the winter’®. The
environment is more severe in winter than that reported
overseas, which is expected to have a greater potential to
affect people’s behavior in winter. Lifestyle behavior exhib-
its sex-based differences®”, and seasonal changes in lifestyle
behavior may be related to PA, including short bouts of PA.

LPA accounts for the majority of PA among older
adults®*>%, and even in MVPA, most activities are short-
bout PA'®. Performing prolonged or frequent LPA in daily
life may prevent a decline in cardiac and metabolic func-
tions® and obesity®®, has a positive effect on lower limb
muscle strength and mobility** 37, and reduces mortality in
the long term**. In MVPA, short-bout PA is associated
with health benefits in old age'*'?. Therefore, it is important
to examine the changes in PA among older adults, including
LPA and short-bout MVPA, in winter to promote preventive
support activities tailored to regional characteristics.

Previous studies have shown that seasonal climate
changes affect the activity status of community residents;
however, these seasonal changes in the amount of PA, in-
cluding behavioral patterns, especially among older adults,
have not been verified. Therefore, this study aimed to clarify
the characteristics of seasonal changes in lifestyle behavior
and PA, specifically, low-intensity and slice-of-life activi-
ties, among older adults according to sex.

I Patients and Methods

Participants

This study included older adults who had participated
in the Tobetsu Elderly Health Support (TEHS) program
during the non-snowy season (June—September 2023) and
undergone additional measurements during the snowy sea-
son (January—February 2024). Tobetsu, a rural region with
a population of approximately 15,000, is located in Ishikari
County, Hokkaido, Japan®”. The annual snowfall and av-
erage temperature during the snowy season (December to
March) are about 700 cm and —4 °C, respectively*?.

The TEHS program measures physical functions and
provides health lectures conducted by specialists to deep-
en local awareness of health conditions. The program was
planned and managed by four organizations: Tobetsu Town,
Tobetsu Social Welfare Council, Tobetsu Community Care
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Center, and the Health Sciences University of Hokkaido.
The study was explained orally and in writing to 74 TEHS
participants at the beginning of the project. One participant
aged <65 years was excluded. Among the 61 participants
who consented to participate in the study, six participants
with missing measurement data were excluded. Thus,
among the remaining 55 participants, 50 participants who
had undergone measurements during the winter season
were included in the analysis (Figure 1).

Methods

Data regarding basic information such as age, sex, fam-
ily members residing with the patient, and medical history
were collected from June—September 2023 (non-snowy sea-
son). In addition, the status of instrumental activities of dai-
ly living (IADL) was measured using a questionnaire. Data
regarding body composition parameters such as body mass
index (BMI), body fat percentage, appendicular skeletal
muscle mass index (ASMI), grip strength, and physical abil-
ity were also collected. PA at home was measured using an
activity meter equipped with a triaxial accelerometer. The
participants who underwent measurements during the non-
snowy season were surveyed via questionnaires during the
snowy season from January—February 2024, similar to the
non-snowy season, to assess their PA at home and perfor-
mance of IADL, among other factors. The activity meters
and written correspondence were sent to the participants via
mail during the snowy season.

The performance of IADL was assessed using the re-

Patients in TEHS (n = 74)

vised Frenchay Activities Index (FAI)*). The FAI was de-
veloped as an [ADL assessment tool for patients with stroke;
however, its use has expanded to include community-dwell-
ing older adults*?. Age-specific reference values for the FAI
have been reported®*. The FAI comprises 15 items scored
on a scale of 0 to 3, yielding a total score of 45 points, with
higher values indicating higher performance of IADL3:39,
TIADLSs were categorized and calculated using five subscales:
indoor household chores (meal preparation, cleaning after
meals, laundry, cleaning and tidying, and manual labor),
outdoor household chores (shopping, yard work, house, and
car maintenance), outdoor activities (going out, outdoor
walking, using transportation, and traveling), hobbies (hob-
bies, reading), and jobs (work).

Dietary intake was assessed using the Dietary Variety
Score (DVS)*, which comprises 10 foods, including meat
and green and yellow vegetables. The total DVS is 10, with
1 and 0 points corresponding to “eating almost every day”
and “not eating on some days”, respectively*®.

The Geriatric Depression Scale 15 (GDS) was used to
assess depression* *©. This scale comprises 15 questions
with a “yes” or “no” response. The scores ranged from 0 to
15, with 1 point being added for each response indicating a
depressive tendency. The total score was 15, with a cutoff
value of >6 indicating depressive tendency*®. The respon-
dents were instructed to indicate the most recent conditions
at the time of the survey in the non-snowy and snowy sea-
sons.

The body fat percentage and ASMI were measured us-

Disagree (n = 12)

Under 65 years old (n = 1)

Muscle mass measurement failure (n = 3)
Physical activity measurement failure (n = 3)

A

(n=55)

Non-Snowy Season Analysis Subjects

P Lost to follow-up (n = 5)

A

Study patients
(n=50)

Figure 1 Study patients selection flowchart.
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ing a bioelectrical impedance-measuring device (InBody
S10; InBody Japan Inc., Tokyo, Japan) with the participants
in a seated position. Grip strength was measured twice in
the standing position using a Smedley grip strength meter.
The maximum value obtained was recorded as the reference
value.

Physical functioning was assessed using the Short Physi-
cal Performance Battery (SPPB). SPPB was developed as
a comprehensive assessment method for lower extremity
function*” and incorporated into the diagnostic criteria*® of
the Asian Working Groups for Sarcopenia 2019 Consensus
(AWGS2019). SPPB comprises a standing balance test, gait
test, and Five-times-sit-to-stand test (FTSST), with each test
being scored on a scale of 0 to 4 points, according to the
results of the measurement. The total score of SPPB is 12
points, with higher scores indicating better physical func-
tion*”. Walking speed was calculated from the gait test, and
the time required for the SSST was recorded.

PA was measured using an activity meter equipped with
a triaxial acceleration sensor (Active Style Pro HJA-750C;
Omron, Kyoto, Japan). The device was worn by the partici-
pants from the time of waking up till bedtime; however, the
device was removed while bathing and during other water-
related activities. The measurements were conducted for
seven consecutive days. The device was worn over the en-
tire lumbar region, and the time taken to wear and remove it
was recorded on a log form to ensure it was worn daily. Only
the clock was displayed to minimize bias from wearing the
device. The validity of the activity measured using the ac-
tivity meter was confirmed*:>?, and the measurement epoch
was set to 60 s. Only participants who wore the device for
>10 h per day for at least 4 days were included in the analy-
sis®). Periods during which the recorded activity remained
at the zero count for >90 min were considered non-wearing
periods®*¥. The total number of steps taken per day and the
number of steps adjusted for wearing time were calculated
using an activity meter. The time required per day for each
activity was calculated.

The activity intensity was classified into SB (<1.5 meta-
bolic equivalents of task [METs]), LPA (1.6-2.9 METs), and
MVPA (3.0 METs). Low light-intensity PA (LLPA [1.6—
1.9Mets]) and high light-intensity PA (HLPA [2.0-2.9Mets])
were defined as described in a previous study®. The dura-
tion of each activity intensity was classified according to
the time taken to perform the activity (bout), and the dura-
tion and number of times the activity was performed were
calculated. SB was classified as <30 min, 30—59 min, and
>60 min, and the time and number of times each bout was
performed were calculated. The number of SB interruptions
(breaks) was calculated. A break was defined as the number
of times LPA or higher activity of >1 min occurred after
SB of >1 min of duration®. The duration and number of
times of LPA and MVPA performed in short-bout and long-

bout, respectively, were determined as described in previ-
ous studies' ¥, Long-bout MVPA was evaluated without
considering activities of <3 METs of <2 minutes duration in
the present study'. Macro (ver. 1.0), provided free of charge
by the Physical Activity Research Platform®®, was used to
process the data from the activity meters.

Statistical analysis

The Shapiro—Wilk test was used to confirm normality
of consecutive data. Among the data measured during the
non-snowy season, age; comorbidities; physical functions,
such as grip strength and SPPB; and body composition data,
such as muscle mass were compared according to sex. The
chi-square test or Fisher’s exact test was used for nominal
measures. An unpaired t-test was used to assess normally-
distributed continuous data, whereas the Mann—Whitney’s
U-test was used to assess non-normally-distributed data.
The differences between the non-snow and snowy seasons
in terms of the changes in the FAI and objective PA were
compared for all participants and both sexes, respectively,
using the paired t-test (normal data) and Wilcoxon rank sum
test (non-normal data). All statistical analyses were per-
formed using SPSS Statistics ver. 26 (IBM, Armonk, NY,
USA). Statistical significance was set at 5%.

Research ethics

This study adhered to the principles of the Declaration
of Helsinki. Written and verbal explanations of the purpose
and objectives of the study were provided to all participants.
Only data from participants who provided informed consent
were included in the analysis. This study was approved by
the Research Ethics Committee of the Health Sciences Uni-
versity of Hokkaido (23R179233).

I Results

Table 1 presents the basic characteristics, body composi-
tion, and physical functions of the participants. The aver-
age age of the participants was 78.8 years. No significant
differences were observed between the male and female
participants in terms of the mean age, percentage of pre-
existing diseases, SPPB score, gait speed, or 5SST results.
However, the maximum grip strength was significantly
higher in the male participants. The male participants had a
higher average height, whereas the female participants had
significantly higher BMI and body fat percentage. Accord-
ing to the AWGS2019 criteria, 28.0%, 32.0%, and 18.0% of
the participants had reduced skeletal muscle mass, reduced
muscle strength, and sarcopenia, respectively; no significant
sex differences were observed.

The FAI scores for outdoor household chores, outdoor
activities, and hobbies, as well as the total scores, in the
snowy season were significantly lower than those in the
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Table 1 Basic information of the patients

Total (n=50) Male (n=19) Female (n=31) P-value
Age (years) 78.8 (6.3) 81.0 [77.0-84.0] 78.1 (6.1) 0.190*
Living together 46 (87.3%) 19 (100%) 27 (87.1%) 0.284°
Osteoarthritis (yes) 11 (22.0%) 3 (15.8%) 8 (25.8%) 0.498°
Neurological disease (yes) 0 (0%) 0 (0%) 0 (0%) -
Heart disease (yes) 5 (10.0%) 1(5.3%) 4 (12.9%) 0.637°
Respiratory disease (yes) 4/46 (8.0%) 3 (15.8%) 1 (3.3%) 0.147°
Hypertension (yes) 22 (44.0%) 6 (31.6%) 16 (51.6%) 0.242°
Diabetes (yes) 9 (18.0%) 4 (21.1%) 5(16.1%) 0.715°
Height (cm) 156.4 (6.3) 164.4 (7.9) 151.6 (7.0) <0.01°
Weight (kg) 57.0 (9.0) 59.2 (6.6) 55.7 (10.1) 0.137°
BMI 23.3(3.6) 22.0 (2.8) 242 (3.7) 0.034°
Body fat rate (%) 28.4(8.9) 21.6 (7.6) 32.6 (6.8) <0.01°
ASMI 6.5 (0.90) 7.1 (0.62) 6.2 (0.76) <0.01°
Max. grip strength (kgf) 25.7(7.7) 31.59.) 22.2 (3.8) <0.01°
SPPB Balance test 4.0 [4.0-4.0] 4.0 [4.0-4.0] 4.0 [4.0-4.0] 0.959°
SPPB Gait speed test 4.0 [4.0-4.0] 4.0 [4.0-4.0] 4.0 [4.0-4.0] 0.519"
SPPB Chair stand test 4.0 [4.0-4.0] 4.0 [4.0-4.0] 4.0 [4.0-4.0] 0.071*
SPPB Total score 12.0 [12.0-12.0] 12.0 [12.0-12.0] 12.0 [11.0-12.0] 0.331"
Walking speed (m/sec) 1.15 (0.21) 1.20 (0.23) 1.13 (0.20) 0.233¢
FTSST (sec) 9.1 [7.7-9.9] 8.6 [7.8-9.8] 9.3 [7.4-10.4] 0.896"
Low muscle mass 14 (28.0%) 8 (42.1%) 6 (19.4%) 0.110°
Weakened muscle 16 (32.0%) 9 (47.4%) 7 (22.6%) 0.117°
Sarcopenia 9 (18.0%) 4 (21.1%) 5 (16.1%) 0.715

a: Mann—Whitney’s U-test, b: chi-square test or Fisher’s exact test, c¢: unpaired t-test.

BMI: body mass index: ASMI; appendicular skeletal muscle mass index; SPPB: short physical performance battery; FTSST: five-times-sit-

to-stand test.

non-snowy season. The median scores of the male partic-
ipants were lower during the snowy season; however, the
differences were not significant. The FAI scores for outdoor
household chores and outdoor activities and the total scores
of the female participants decreased significantly in the
snowy season compared with those in the non-snowy sea-
son (Table 2). The DVS of the male participants decreased
significantly in the snowy season; however, the GDS score
exhibited no changes (Table 2).

In terms of PA, the overall wearing time and number of
steps decreased by approximately 40 minutes and 850 steps
(—25%), respectively. Furthermore, the number of steps
corrected for wearing time in the snowy season decreased
significantly compared with that in the non-snowy season
(Table 3).

The SB time and percentage increased significantly, with
the SB percentage exceeding 60% during the snowy season.
The time and percentage of LPA and MVPA decreased sig-
nificantly during the snowy season. In addition, the dura-
tion of LLPA and HLPA also decreased by approximately
20% during the snowy season compared with that during
the non-snowy season (Table 3). The wearing time and the
number of steps decreased by approximately 40 minutes and
1,200 steps (—31%), respectively, in the male participants;

however, no significant differences were observed in the
number of steps per wearing time. The SB time did not ex-
hibit any significant difference; in contrast, the SB percent-
age increased significantly during the snowy season. The
LPA time and percentage decreased significantly during the
non-snowy season, with the LLPA time and HLPA time de-
creasing by approximately 20% and 15%, respectively. No
seasonal differences were observed in MVPA (Table 3). The
time to perform SB and the percentage of SB increased sig-
nificantly in the snowy season. The time to perform LLPA
and the percentage of HLPA decreased significantly in the
non-snowy season. The SB time and percentage increased
significantly in the snowy season, whereas the LPA time
and percentage decreased significantly. LLPA and HLPA
decreased by approximately 23% and 28%, respectively.
MVPA exhibited a significant decrease in duration, but not
in percentage (Table 3).

Notably, the proportion of participants who met the
WHO recommended PA standards for older adults'® de-
creased from 56% in the non-snowy season to 46% in the
snowy season, with a significant decrease being observed
among the female participants (Table 3).

No significant differences were observed between the
male and female participants in terms of SB of <30 min
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duration during the two seasons (Table 4). However, SBs
of 30—60 min and >60 min duration increased significantly,
with particularly large changes being observed in the SB
of 30—60 min duration among male participants and that
of >60 min duration among the female participants (Table
4). Short- and long-bout LPA decreased significantly in the
snowy season among male and female participants. The
MVPA duration decreased significantly only in short-bout
LPA in the male and female participants (Table 4).

The number of short SBs of <30 min duration decreased,
and the number of SBs of >30 duration min increased sig-
nificantly in the overall group and female participants (Ta-
ble 5). In addition, the total number of breaks and the num-
ber of breaks per hour also decreased significantly (Table
5). The number of short SBs of <30 min duration decreased
significantly, and the number of SBs of 30—60 min duration
increased significantly among the male participants; no sig-
nificant differences were observed in terms of the number
of SBs of >60 min duration (Table 5). The total number of
breaks tended to decrease; however, the difference was not
significant. The number of breaks per hour exhibited a sig-
nificant decrease (Table 5).

The number of LPAs decreased significantly in the
short- and long-bout sessions for the overall group, as well
as the male and female participants (Table 5). The number
of short-bout MVPA decreased significantly in the snowy
season for both sexes (Table 5).

I Discussion

The IADL practices and objective PA levels of older
adults residing in rural areas in snowy and cold regions were
measured in the non-snowy and snowy seasons in this study
and the characteristics of seasonal changes and sex differ-
ences were examined. The results revealed that lifestyle be-
haviors and objective PA levels changed significantly in the
snowy season compared with those in the non-snowy season
and that these changes differed between men and women.
IADL decreased only in the female participants during out-
door activities in the snowy season. The number of steps
and LPA decreased in both sexes in the snowy season; how-
ever, MVPA decreased only in the female participants.

Studies investigating the seasonal changes in PA includ-
ed self-report questionnaires? ?? and measurements made
using pedometers® 2¥. These studies revealed significant
decreases in PA and the number of steps taken in the winter
season®'?Y. A study involving British adults with an average
age of 41 years residing in an area with an average winter
temperature of 4°C revealed an average decrease of 13%
in the number of steps taken in winter compared with that
in summer?). The number of steps decreased significantly
during the snowy season in both sexes in the present study,
with a median decrease of approximately 25%. This may

be attributed to the decrease in outdoor activity owing to
snowfall. Mizumoto ef al. reported a decrease in the fre-
quency of outings and a 20% decrease in outdoor activity
time during periods of increased snowfall*”. The FAI scores
also decreased among the female participants, especially in
the subcategories related to outdoor activities in the present
study. A significant decrease in the subcategories related to
outdoor activities was also observed. These results suggest
that changes in daily activities owing to seasonal changes in
cold, snowy regions may influence the decrease in the num-
ber of steps taken and the amount of PA, especially among
women.

No seasonal differences in the FAI scores were observed
among the male participants of this study. Men practice
IADL to a lesser extent in the non-snowy season?®-*), More-
over, the number of men who continue to work decreases af-
ter their 60s. Notably, the time spent on work is not replaced
by the time spent on housework and other household chores,
and the time spent on household-related activities does not
increase®®. Men aged >70 years spend more time on excur-
sions and walks than women®®, and behaviors that do not
correspond to FAI might be related to the number of steps
taken and the amount of PA. Therefore, although the FAI
score did not change in the snowy season, it was inferred
that behaviors were not included in the FAI changed in the
snowy season, resulting in a decrease in the number of steps
taken and the amount of PA.

Arnardottir ef al. examined the seasonal differences in
the amount of PA in older adults with an average age of 80.3
years and reported that the duration of SB was approximate-
ly 4.4% and 2.2% higher in male and female individuals,
respectively, in winter than that in summer®. In addition,
a previous study in Japan revealed that SB in the snowy
season increased by approximately 20% in men and 16%
in women?®. In the present study, SB increased by approxi-
mately 10% in men and 17% in women in the snowy season
compared with that in the non-snowy season. In particular,
the duration and frequency of SBs increased from 30 to 60
min for men and from 60 min or more for women, indicating
a trend toward longer SBs among women. Additionally, the
number of breaks per hour decreased significantly for both
sexes, and SB interruptions were less likely to occur in the
Snowy season.

Previous studies on seasonal changes in LPA indicated
that the time for LPA implementation decreased in winter
compared with that in other seasons®® ®. Although differ-
ences in measurement time may be observed depending on
the activity meter used, LPA decreased by approximately
20%2%. The LPA in the snowy season decreased by 18.1%
in male participants and 22.2% in female participants com-
pared with that in non-snowy season in the present study,
which is similar to the results of previous studies. The de-
crease in HLPA was particularly large in female participants,
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with a 28% decrease in HLPA being observed in female par-
ticipants compared with a 15% decrease being observed in
male participants. This HLPA is defined as 2.0-2.9 METs
of activity, and housework activities are often included in
this intensity*. However, indoor household activities were
performed more frequently by the female participants, and
there were no seasonal changes in the practice of indoor
household chores. One possible reason for the greater de-
crease in HLPA among the female participants in this study
could be attributed to the inclusion of gardening as an out-
door household chore. Although the activities related to gar-
dening depend on the work style, many activities fall in the
range of 2.0-2.9 METs®". The exercise intensity of activities
wherein older adults carried planters, filled them with soil,
and planted flowers is approximately 2.5 METs®?. It was in-
ferred that the inability to perform gardening in the snowy
season had a significant effect on the decrease in the HLPA.

LPA was significantly reduced in both short and long
bouts; however, the amount of change was particularly large
in the long bouts. A study examining the relationship of air
temperature inside a house with SB and PA reported that
a smaller temperature difference between the living and
non-residential rooms suppressed SB and promoted PA®.
Most houses in Hokkaido are well insulated; however, the
difference in room temperature inside the house increases
in winter when the outside temperature is below freezing.
In addition to a decrease in outdoor activities, differences in
room temperature in winter may prolong SB and decrease
long bouts of LPA.

Increasing the break frequency is recommended to re-
duce SB; however, replacing SB with LPA may be beneficial
for health outcomes'* . In contrast, replacing LPA with SB
in the snowy season may hurt health outcomes.

No seasonal differences in MVPA were observed among
the male participants; however, the duration and frequency
of short bouts of MVPA decreased among the female partic-
ipants. This may be attributed to the decrease in outdoor ac-
tivity opportunities during winter. A report examining the
relationship between participation in community activities
and the amount of PA revealed that participation in com-
munity activities increased LPA in addition to short bouts of
MVPA, especially among women®. Furthermore, they ex-
plained that hobbies did not cause differences in the amount
of PA in personal activities as they included activities that
did not involve PA®). The present study did not consider
participation in community activities; however, the limited
opportunities to go outside in the snowy season, such as de-
creased outdoor household chores and outdoor activities in
FAI among the female participants, may have led to a de-
crease in LPA and short-term MVPA.

A report examining the differences in the number of
steps taken in early winter and severe winter and changes
in walking speed 1 year later among older adults resid-

ing in snowy and cold regions with an average age of 78.4
years revealed that maintaining the number of steps in se-
vere winter had a positive effect on walking speed 1 year
later®®. The number of steps decreased, SB increased, and
LPA decreased in the snowy season in both sexes in this
study; however, a decrease in MVPA was observed in the
female participants. In addition, the proportion of older
adults who performed MVPA for >150 minutes per week,
as recommended by WHO, decreased from 56% in the non-
snowy season to 46% in the snowy season, with a significant
decrease being observed only in female participants. These
changes may have negative short-term effects on the physi-
cal and mental functions of older adults.

DVS decreased only in the male participants, indicating
a change other than those in IADL and PA. DVS tends to be
low among older men. In addition, factors such as residing
alone influence this phenomenon®”. However, all male par-
ticipants of this study had a family member residing with
them, suggesting that their diet could change depending on
the season even if they had a family member residing with
them. The eating environment may have an influence on
diet even if a family member is residing with men. Further
verification of this possibility is warranted.

Changes in lifestyle and PA during the snowy season
must be considered to support the health of older adults
residing in snowy and cold regions. However, adhering to
the PA recommended by WHO in the snowy season is dif-
ficult. In particular, since older adults have difficulty with
continuous MVPA, it is important to provide opportuni-
ties for short-bout PA indoor activities that can be traded off
with outdoor activities practiced in the non-snowy season.
Furthermore, seasonal changes in activity; measures to in-
corporate break opportunities into daily life to reduce long
hours of SB, especially for women; measures to supplement
PA that is lacking in indoor household chores only; and
measures to increase IADL that men do not practice with
individualized support must also be considered.

This study has some limitations. The small sample size
of 50 participants is not representative of older adults re-
siding in snowy and cold regions. Thus, caution should be
exercised when interpreting the results. In particular, the re-
sults may differ from those obtained in urban areas, as this
study was conducted in a rural area. The FAI was used to
assess lifestyle behaviors; however, the IADL related to the
snowy season were not specified. Therefore, the FAI may
have underestimated IADL practices in the snowy season. It
will be necessary to increase the number of participants and
examine whether there are differences in seasonal variations
in daily and physical activities among older adults residing
in urban and rural areas in snowy and cold regions in the
future. Furthermore, IADL assessments suitable for snowy
and cold regions to capture daily activities in the snowy sea-
son must also be developed.
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I Conclusion

Seasonal variations in IADL practices and objective PA
among older adults residing in non-urban areas of snowy
and cold regions were investigated in this study. Compared
with those in the non-snowy season, outdoor household
chores, outdoor activities, and total FAI scores were signifi-
cantly lower in the female participants in the snowy season.
In terms of PA, the number of steps and LPA decreased and
SB time increased in both sexes. HLPA decreased in the
female participants in the snowy season; similarly, total and
short-bout MVPA were also reduced.

Large changes in lifestyle and PA are observed in the
snowy season in snowy and cold regions; thus, it is neces-
sary to formulate strategies to replace PA that is insufficient
for women to practice indoor household chores. Participa-
tion in indoor household chores that are not practiced by
men is considered important.
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