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Background: Elderly individuals who understand the physiological changes associated with
aging, such as decreased muscle mass, reduced bone density, and altered metabolic rates,
will likely be more attuned to their personal needs. The pre-elderly group’s susceptibility to
depression stems from the sensitivity of health-related fitness components to individuals who
are widowed and living alone, as well as those who lack socioeconomic resources and have
poor health. Objectives: The purpose of this study is to compare the fitness components of pre-
elderly groups who are getting close to their golden years living alone without partner, with those
of elderly people who still have partners so that they can collaborate to survive together even
though their children live in different places. Methods: This study is a one-shot case study that is
part of a pre-experimental study designed to identify the elements that cause a decline or increase
in the number of elderly widows and individuals who are still living in couples as a result of
their daily workout habits. Using aerobic endurance instruments (2-minute step test), muscular
strength and endurance (30-second arm curl and 30-second chair stand tests), flexibility (back
stretch and chair sit-and-reach tests), and balance ability (8-foot up-and-go tests and one-leg
stance with eyes open tests), this study measures cardiorespiratory endurance, muscle strength,
muscular endurance, flexibility, balance, and body composition. In the meantime, a flexible
metal tape measure and a skin-marking pen were employed to measure the circumference of
the thighs and waist. The first step in data analysis was a normality test. Following that, the
results of an ANOVA calculation were compared to determine how fit pre-elderly individuals
who were still living with their partners were compared to those who lived alone as pre-elderly.
Results: As demonstrated by the low capacity of the lower extremities in the pre-elderly group
that still has partners, pre-elderly individuals who live alone due to the divorce or death of their
partners are stronger (0.015 < 0.05), in terms of health and skills related fitness components in
the pre-elderly group. With the exception of people with the highest educational background,
differences in educational background have no bearing on one’s capacity and inclination to move.
Conclusion: The pre-elderly who live with spouses, according to the data currently available,
is not prepared to deal with becoming a senior. Aging can lead to decreased health and function,
although physical activity can prevent and treat frailty. Strength training is often recommended
for seniors in order to improve functional autonomy and quality of life. Seniors’ physiological
health depends on several factors, including living with a partner or alone. The recent study
shows that older people living alone are stronger in physical fitness health areas. When engaging
with pre-elderly groups, the primary goals of all trainers are to control the movement habits of
the elderly and increase the emphasis of training on strength, balance, flexibility, and endurance
in order to better equip them for living in their senior years. Additional research suggestions
focus on longitudinal surveillance of pre-elderly active activity over five to ten years to prepare
their motor component abilities for longevity.

Key words: Pre-clderly, Pre-frail Elderly, Widow, Elder With Spouse, Fitness Components,
Health-related, Skills-related
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INTRODUCATION

The aging process correlates with a deterioration in health
and functional ability, and physical exercise has been identi-
fied as an effective intervention for the prevention and man-
agement of physical frailty (Fernandez-Garcia et al., 2020).
Older individuals who are aware of the implications of aging
will prioritize their own needs more thoughtfully. Healthy
older adults have proportional physiques, no obesity, a nor-
mal waist circumference, and visceral fat (Ito et al., 2019),
and their daily meals of nutritious food determines these
issues. The pre-elderly population requires innovative exer-
cise modalities to address the challenges of aging, including
balance training (Gao et al., 2019), strength development
(Ribeiro et al., 2020), flexibility enhancement (Mekari et al.,
2020), and cardiovascular fitness (Villareal et al., 2017).
The Indonesian population census indicates a total of
270.20 million individuals, with the baby boomer group,
now nearing old age, comprising 11.56% of the overall
population (Medawati et al., 2020). The benchmark age for
the old is established at over 60 years according to Indone-
sian law from Ministry of Health of the Republic of Indo-
nesia, but rules in industrialized nations often commence at
65 years and above (Nelson et al., 2007; Sherrington et al.,
2011). Among the 11.56% of the old population in Indone-
sia, 52.80% reside in metropolitan areas, while the remain-
der inhabit rural regions, with younger elderly individuals
predominantly represented in the 60-69 age bracket. The
pre-elderly demographic is defined as individuals aged 45
to 59 years, reported by Central Bureau of Statistics of In-
donesia (Medawati et al., 2020). The Special Region of Yo-
gyakarta, where this study was conducted, has the highest
proportion of elderly individuals in Indonesia, comprising
14.50%. Consequently, Yogyakarta serves as a representa-
tive sample for elderly data that can facilitate the initiation of
changes aimed at enhancing the quality of life for the elderly.
Research from India indicated that 13.6% of 30,639 se-
nior individuals residing alone suffered from depression (Sri-
vastava et al., 2021), which subsequently diminished their
inclination towards physical exercise (L. Lin et al., 2019).
The research indicated a susceptibility to depression among
senior individuals who were widowed and residing alone, as
well as those with limited socio-economic implies and poor
health (Srivastava et al., 2021). Conversely, data indicated
that elderly individuals participating in a year-long group ex-
ercise program, with physical assessments conducted every
four months, exhibited an overall younger look during the
initial four months compared to those who discontinued due
to illness, inactive, time limitations, diminished interest or
motivation, and transportation difficulties (Tomioka et al.,
2019). This phenomenon generates a significant risk for de-
pression across pre-elderly and elderly populations, encom-
passing young, middle-aged, and seniors (Gouveia et al.,
2017). As individuals aging and experience a rise in BMI,
their capacity for dynamic stabilization and balance signifi-
cantly diminishes (Gao et al., 2019). This is associated with
arise in the weight of the elderly, despite the diverse factors
influencing food consumption. In Japan, a nutritious Japa-
nese diet is inversely associated with waist circumference

and visceral fat levels in middle-aged and elderly Japanese
males (Sawada et al., 2017). The pre-elderly demographic
need assistance to mitigate the danger of falls, which will
likely escalate when the elderly are oblivious to the signifi-
cance of mobility and exercise (Sawada et al., 2017). Falls
constitute a primary source of harm among the aged popu-
lation. Hence, obesity is correlated with an increased risk of
falls.

Most studies focus exclusively on the relationship be-
tween fitness components and health in the elderly; howev-
er, preliminary research is necessary to assess the degree to
which older fitness facilitates daily physical activities in later
life. Nevertheless, the pre-elderly demographic is overlooked
as it is perceived as still productive and healthy. This marks
the commencement of forecasting the future conduct of the
elderly population in regard to aging (Fernandez-Garcia
et al., 2020). Conversely, it is common to see circumstanc-
es where seniors exhibit vulnerabilities such as osteoporosis
and restricted mobility from a pre-elderly stage. Exercise
and physical training may prevent disease and injury, reduce
functional loss and impairment, and mitigate the progression
and symptoms of current cardiovascular, pulmonary, and
metabolic problems (Frankel et al., 2006). There is a defi-
ciency in awareness regarding the implementation of exer-
cise programs to avert frailty in the pre-elderly demographic
(Lai et al., 2021). The pre-elderly population should engage
in physical exercise to mitigate susceptibility risk; neverthe-
less, they frequently exhibit a lack of motivation (Kellenaers
et al., 2023). Additionally, the aging process significantly es-
calates the incidence of detraining (Fernandez-Garcia et al.,
2020). For the past twenty years, research has indicated the
need for integrated exercise programs and enhanced adher-
ence among older adults (Frankel et al., 2006). However, this
area of study remains in progress, characterized by inconsis-
tent positive trends and ongoing debates regarding the merits
and drawbacks of each new exercise model. This study aims
to examine the prevalence of pre-elderly individuals nearing
old age who their partners have left, and to evaluate their
fitness components in comparison to elderly individuals who
maintain a living together despite their children residing in
different locations. This study aims to assess the strength and
fitness of the pre-elderly group to ensure their independence
in performing physical activities once approaching the age
of 60 and above.

METHODS

Research Design

This research comprises explanatory case study focuses on
an exploration of the diverse conditions observed in pre-frail
senior individuals, with or without spouses, explained by
disparities in health and skill-fitness components, aimed at
identifying the causal elements influencing elderly widows
and couples regarding fluctuations in their daily physical
work habits. To assess the fitness level of the pre-elderly co-
hort in order to examine the initial state of the elderly prior to
a more rapid onset of metabolic loss associated with aging.
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Subjects

The participants were classified as pre-elderly, aged between
49 and 59 years. The subject selection method involved mul-
tiple stages of screening, as illustrated in the subsequent fig-
ure. Implementing the Slovin formula to determine sample
size with a margin of error of 0.05 and a population of 173,
the required sample size (n) at least 120 subjects for initial
recruitment subjects. This study involves a sample surpass-
ing this threshold, totaling 156 participants included in the
screening, alongside multiple stages of absorption and data
fulfillment factors, a total of 41 pre-elderly individuals were
recruited, with a large effect size of approximately 0.8, a
probability of type I error value of 0.05, and 75% power,
the recommended sample size by G*Power 3.1 was 36. All
recruited subjects willingly and fullfill all requirements for
data analysis (Table 1), then voluntary to accomplish all fit-
ness assessment tools.

Instruments

The instruments tested in this study involve cardiorespirato-
ry endurance, muscular strength, muscular endurance, flex-
ibility, balance, and body composition, utilizing aerobic en-
durance assessments (2-minute step test), muscular strength
and endurance evaluations (30-second arm curl and 30-sec-
ond chair stand tests), flexibility measurements (back stretch
and chair sit-and-reach tests), and balance assessments (8-
foot up-and-go tests and one-leg stance with eyes open tests)
(Y. T. Lin et al., 2020). Thigh and waist circumference mea-
surements were obtained using a flexible metal tape mea-
sure and a pen appropriate for marking the skin. Height and
weight measurements with Omron Karada Scan HBF-375).

Data Analysis

The data analysis began with a normality test, then assess-
ing the fitness comparison between pre-elderly individuals
who remained with their partners and those who lived alone,
utilizing ANOVA calculation results for comparison. The
Pearson Correlation statistical analysis was conducted to
determine the strength of the relationship between health-re-

Table 1. Pre-elderly characteristics

lated fitness component variables (lower extremity function,
arm strength, cardiorespiratory fitness, lower and upper
body flexibility, power, speed, agility, and dynamic balance)
and the variables of height, weight thigh circumference and
waist circumference. All data sets were analysed using IBM
SPSS Statistics 27.

RESULTS

This study showed a significant result in lower extremity
function between pre-elderly individuals living alone and
those with spouse (0.015 < 0.05), as illustrated in Table 2.
Based on significant data, pre-elderly living alone exhibit-
ed greater self-confidence and autonomy compared to those
living with a partner, because lower extremity function have
a crucial role for daily activities, such as walking (moving
from one place to another). Overall, other health-related
abilities did not demonstrate significant differences; how-
ever, data trends and average values indicated that pre-el-
derly individuals living alone surpassed their counterparts
with spouses across all aspects. This outcome provides an
important reminder to all pre-elderly groups, as it calls for
careful consideration of whether they are prepared for their
body and health when approaching their senior years. These
findings can be a reference to the elderly population.

Identification about fitness and anthropometric capabili-
ties was determined by examining educational background,
highlighting variations among pre-elderly individuals with
elementary school (Table 4), junior high school (Table 5),
and senior high school/Bachelor/Diploma (Table 6) qualifi-
cations. Significant differences were identified entirely with-
in the pre-elderly group of senior high school/Bachelor/Di-
ploma graduates, as indicated by the overall data (Table 6).
This finding did not extend to the pre-elderly group of ele-
mentary and junior high school graduates, although similar
trends were observed among three education background
analyses. Meanwhile, for health and skills-related fitness, it
is recognized that there are no significant disparities.

DISCUSSION

The fundamental elements of an exercise program—strength,
endurance, balance, and flexibility—are crucial for equip-
ping the pre-elderly population with the motor skills neces-

Components Groups sary for daily activities (Frankel et al., 2006). Over the past
Widow (n=13) Married (n=28) twenty years, extensive research has examined these com-
Age (years) 5593 +3.70 5480+3.16 p;)nelzlts With(ill.l cli}rllical settiggs,.highlightigg ths i;nportance
Height (cm) 15167 < 6.18 154.07 « 3.91 of un erstanding oW exercise 1mpacts.o er adults. Recent
) studies have emphasized that various instrumental factors,
Weight (kg) 60.90 £ 10.62 63.55£9.55 such as cardiorespiratory endurance, muscle strength, mus-
Pre-elderly who Pre-elderly as Pre-elderl
Initial stage Screening meets data subjects with lete screinin
requirements fulfillment data comple 9
N=173 N= 156 N=99 N=73 N= 41

Figure 1. Phases of older adults’ recruitment



Do Single Middle-Aged Individuals Show Superior on Lower Extremity Function Compared to
Married Counterparts? A Study on Early Health and Skills Indicators for Pre-frail Elderly 75

Table 2. One-way ANOVA allows for comparing widows and married individuals.

Fitness Components Instruments Groups Sig.
Widow (n=13) Married (n=28) p-value
Lower extremity function Chair stand test 20.38 £4.62 17.50 +£3.52 0.015*
Arm strength Arm curl 22.85+3.71 21.54+£3.23 0.257
Cardiorespiratory 2-minutes step test 114.85+17.01 111 +13.87 0.447
Lower body flexibility Chair sit and reach 5.96 +6.15 7.32+7.19 0.367
Upper body flexibility Back scratch test -6.23 £5.81 -3.07 £ 8.27 0.103
Power, speed, agility and dynamic balance 8 Foot up and go test 636+ 1.11 6.82+£1.82 0.634
Anthropometry Thigh circumference 89 + 8.64 88.50 £ 11.44 0.928
Waist circumference 102 +3.22 100.50 + 8.12 0.676

*significant difference (p-value<0.05)

Table 3. Age, thigh and waist circumference correlation between widows and elder with partners

Variables Independent Variables Dependent r Sig. (2-tailed)
Age (n=41) Chair stand test 0.069 0.666
Arm curl 0.073 0.649
2-minutes step test 0.088 0.584
Chair sit and reach -0.004 0.980
Back scratch test -0.156 0.330
8 Foot up and go test -0.050 0.756
Thigh circumference (n=16) Chair stand test -0.269 0.313
Arm curl 0.363 0.167
2-minutes step test 0.528 0.035*
Chair sit and reach -0.376 0.151
Back scratch test -0.0.73 0.788
8 Foot up and go test 0.160 0.555
Waist circumference (n=16) Chair stand test -0.065 0.812
Arm curl 0.250 0.351
2-minutes step test 0.297 0.264
Chair sit and reach 0.113 0.676
Back scratch test -0.161 0.551
8 Foot up and go test 0.114 0.675

*significant difference (p-value<0.05)

Table 4. Analysis of fitness components based on elementary school background between widows and individuals with
partners

Fitness Components Instruments Groups Sig.
Widow (n=2) Married (n=7) p-value

Lower extremity function Chair stand test 18.50 £ 0.70 17.57 +3.64 0.500
Arm strength Arm curl 23.50+0.70 22.86 £2.91 0.776
Cardiorespiratory 2-minutes step test 98 + 8.48 112.14 £ 14.45 0.241
Lower body flexibility Chair sit and reach 7.5+7.78 8.42 +6.50 1

Upper body flexibility Back scratch test -0.5+3.53 0.143+3.13 0.881
Power, speed, agility and dynamic balance 8 Foot up and go test 571 +1.68 6.97 £ 1.65 0.380
Anthropometry Thigh circumference - - -

Waist circumference - - -
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Table 5. Analysis of fitness components based on junior high school background between widows and individuals with

partners
Fitness Components Instruments Groups Sig.
Widow (n=6) Married (n=6) p-value
Lower extremity function Chair stand test 19.17£2.97 18.50 £5.95 0.469
Arm strength Arm curl 22.50+5.32 20.17 £2.04 0.339
Cardiorespiratory 2-minutes step test 120 £ 19.46 106.33 +19.02 0.247
Lower body flexibility Chair sit and reach 4+6.60 7+3.84 0.335
Upper body flexibility Back scratch test -491+£5.88 -7+£4.69 0.296
Power, speed, agility and dynamic balance 8 Foot up and go test 6.84 + 1.08 6.92 +0.86 0.873
Anthropometry Thigh circumference 91.33+7.5 88.67 +12.23 0.862
Waist circumference 101 +1.52 104 + 8.38 0.743

Table 6. Analysis of fitness components based on senior high school/Bachelor/Diploma background between widows

and individuals with partners

Fitness Components Instruments Groups Sig.

Widow (n=5) Married (n=14) p-value

Lower extremity function Chair stand test 22.60+6.58 17.07+2.30 0.034*
Arm strength Arm curl 23+2.34 21.57+3.77 0.443
Cardiorespiratory 2-minutes step test 115.40 +13.93 113.57+11.26 0.772
Lower body flexibility Chair sit and reach 7.70 £5.76 6.57 +8.90 0.964

Upper body flexibility Back scratch test -10.10 £ 4.12 -1.07+7.51 0.014*
Power, speed, agility and dynamic balance 8 Foot up and go test 6.05 +0.93 6.80 +2.29 0.622
Anthropometry Thigh circumference 87+ 1.41 90.60 + 6.42 0.490
Waist circumference 105 +2.82 99.80+5.16 0.251

*significant difference (p-value<0.05)

cle endurance, flexibility, balance, and body composition,
significantly influence an individual’s overall happiness (Lin
et al., 2020). Specifically, assessments of aerobic endurance
(measured by the 2-minute step test), muscular strength and
endurance (evaluated through the 30-second arm curl and
30-second chair stand tests), flexibility (assessed via back
stretch and chair sit-and-reach tests), and balance ability
(determined by the 8-foot up-and-go test and one-leg stance
with eyes open test) have shown a strong correlation with
improved happiness levels. Furthermore, a study conducted
in Hawaii involved annual assessments over three years for
a structured elderly group. Previous study (Lin et al., 2020)
has linear perspective with recent results study in general.
On the other hand, previous study evaluated same variables
include lower extremity function, arm strength, and com-
bined capabilities in power, speed, agility, and dynamic bal-
ance using chair stands, arm curls, and the up-and-go test.
The results demonstrated that participants’ physical perfor-
mance improved after four months of training. Notably, this
enhancement was maintained for eight months and contin-
ued to show benefits in the control group for up to one year
(Tomioka et al., 2019). According to these two types of re-
search, fitness component variables have a major impact on
the health and motor skills of pre-frail seniors. The current
research also found that pre-elderly individuals who live
alone and those who are still with a partner have different

risks and should be specifically examined in the supporting
components, as the findings indicate that independent pre-
frail elderly individuals possess greater strength than their
partnered counterparts.

Another recent experiment involving robots and the el-
derly included 12 pre-elderly participants who engaged in
activity under three distinct conditions: (1) no music during
the exercise, (2) music selected by the robot, and (3) music
chosen by the participants themselves. The findings indicat-
ed that participants preferred the exercise facilitated by the
robot trainer when accompanied by music. Furthermore, the
music genre required individualization, and the outcomes
regarding the autonomy of choice (robot versus individual)
were unclear; still, the majority favored the robot selecting
the music (Kellenaers et al., 2023). This is highly pragmatic,
yet the utilization of robots remains taboo in many coun-
tries; however, it demonstrates that digitization is deeply
embedded and delivers substantial outcomes. Convention-
al strength training remains widespread among pre-elder-
ly populations due to its established efficacy in facilitating
weight loss. A combination of aerobic and strength training
is particularly effective in enhancing the motor abilities of
obese elderly individuals (Sawada et al., 2017; Villareal
et al., 2017), especially when conducted under supervision
for a specific amount of time (Villareal et al., 2017). This
approach is supported by well-documented skeletal muscle
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adaptations (Miller et al., 2021). Studies advocate for Tai
Chi as a means to enhance muscle training, encompassing
both strength and endurance (Lan et al., 2000), nonetheless,
its practice remains relatively unknown in Indonesia. Pre-el-
derly individuals are more habituated to low-impact aero-
bic exercise routines, characterized by minimal explosive
movements and yoga practices (Supratmanto & Kushartan-
ti, 2018). Ignorance, unawareness, and indifference among
pre-elderly and elderly populations regarding the important
role of physical activity in the elderly phase require support
from family and healthcare systems to enhance active be-
havior in older adults (Wolff et al., 2020), a recommendation
that has been advocated for many years ago (Shanas, 1979;
Stoltz et al., 2004).

It is generally considered that strength training continues
to be an influential intervention that can potentially improve
seniors’ functional capacity and quality of life (Ribeiro et al.,
2020). According to the World Health Organization’s recom-
mendations for older individuals, they should engage in at
least two sessions of strength training each week and three
sessions of cardiovascular exercises (World Health Organi-
zation, 2020). On the other hand, due to the fact that pre-frail
older people have a variety of specific requirements, the op-
timum workout routine for them differs greatly. Consider-
ing that a significant number of elderly people struggle with
conditions such as sarcopenia, which is defined by a loss of
muscular mass and strength (Granic et al., 2019; Pinheiro
et al., 2015), making strength training particularly benefi-
cial. cardiovascular health may be improved by the use of a
variety of modalities, including aerobic activities capacities
(Cadore et al., 2014). A moderate effort is adequate; the most
important thing is the capacity to move independently, which
makes a favorable contribution to functional (Lai et al.,
2021). Increasing dynamic stability through activities such
as walking is another important factor in reducing the num-
ber of falls that occur among obese seniors. According to
studies, increased stability has a substantial correlation with
a reduction in the number of falls (Gao et al., 2019 Among
pre-elderly populations, combining strength training with
aerobic exercise has been shown to be useful in reducing the
risk of falling and alleviating pain (Sawada et al., 2017; Vil-
lareal et al., 2017). For this reason, senior people need to par-
ticipate in a complete fitness program that incorporates both
strength training and aerobic activities in order to preserve
their general health and keep their functional independence.

Aging inevitably leads to diminishing health and func-
tional capacity; however, physical exercise stands out as
an effective tool against frailty’s onset and progression
(Fernandez-Garcia et al., 2020). Strength training emerg-
es as a prime recommendation for boosting functional au-
tonomy and enhancing life quality in older adults (Ribeiro
et al., 2020). Specific determinants influencing physiolog-
ical changes include lifestyle choices such as cohabiting
vs living solo; studies indicate solitary elders tend toward
stronger physiologic profiles across multiple domains (To-
mioka et al., 2019). The current study indicates that, from
the perspective of physical fitness health components, el-
derly individuals living alone exhibit greater strength in

various aspects. The comparative results reveal both sig-
nificant and non-significant findings, yet a trend towards
better conditions appears among the elderly who live alone.
The risk of a negative connection for older individuals
living alone is markedly elevated concerning the mental
health component (Gouveia et al., 2017). Alongside other
factors, including participation in regular physical activi-
ty, enhanced physical performance in the elderly correlates
with more youthful and a reduced number of chronic dis-
eases (Tomioka et al., 2019). A study conducted in Japan
revealed that seafood and alcohol consumption did not sig-
nificantly impact waist circumference and visceral fat in
the elderly (Ito et al., 2019). However, it emphasized that a
healthy diet can mitigate increases in waist circumference
and visceral fat, particularly in the context of the elevated
malnutrition risk associated with a BMI classified as over-
weight or obese (Bahat et al., 2012), despite this study ad-
dressing an area that remains largely unexplored (see Table
3). To further enhance the effectiveness of exercise pro-
grams tailored for older adults, a multimodal approach is
recommended. This includes structured sessions that focus
on functional resistance training alongside aerobic activi-
ties to improve overall fitness levels and reduce fall risks.
For instance, programs may incorporate tests such as the
back stretch and chair sit-and-reach tests for flexibility and
the 8-foot up-and-go test for balance ability. These assess-
ments not only help in tracking progress but also ensure
that participants engage in activities that are both enjoyable
and beneficial. Moreover, evidence suggests that regular
participation in such structured exercise regimens can sig-
nificantly improve physical fitness components, ultimately
fostering greater independence and enhancing life satisfac-
tion among older adults. By emphasizing a comprehensive
approach to fitness that includes strength training, aerobic
conditioning, and balance exercises, we can better support
the aging population in maintaining their health and func-
tional capabilities as they transition into later life stages.

CONCLUSION

Pre-elderly individuals living alone due to spouse break or
death have greater fitness components associated with skills
in the elderly demographic, as indicated by the diminished
lower extremity capabilities in the pre-elderly group who
lived with partners. Variations in educational background
exhibit very little influence on the capacity and inclination
to move, with the exception of those possessing the greatest
levels of education. The pre-elderly group with partners is
unprepared to confront the challenges of aging. The prima-
ry objectives for trainers working with pre-elderly groups
are to regulate movement patterns and to enhance training
emphasis on strength, balance, flexibility, and endurance,
thereby better equipping individuals for facing the obstacles
of aging. Future research needs to focus on five to ten years
of longitudinal assessments of the active behaviors of the
pre-elderly population to guarantee their motor skills are suf-
ficiently ready for the demands of aging.
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