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This study examines the link between fatigue level and socio-
demographic profiles of community-dwelling older people attending
the Elderly Activity Center. The influence of medical conditions
(Type-2 diabetes, hypertension, heart disease, hyperlipidemia, and
asthma) on fatigue levels were also explored. A cross-sectional study
with purposive sampling was conducted on 180 community-dwelling
older people aged 65 years and above in Selangor. Based on
statistical analyses, it was found that Physical Fatigue has the
highest fatigue level among community-dwelling older people. There
was a significant difference between age and Reduced Motivation,
education level and Reduced Activity, and the number of illnesses
and General Fatigue. Type 2 diabetes mellitus added significantly
with Mental Fatigue, and asthma was significant with all fatigue
scales except Mental Fatigue. The study suggested that physical
fatigue is the most prominent among older people compared to other
fatigue dimensions and has some association with socio-
demographic factors. Therefore, effective fatigue management
considering all cohabiting factors should be encouraged in treating
fatigue among community-dwelling older people.
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1. INTRODUCTION

Fatigue is a common complaintamong older people and can be defined as exhaustion or a sense
of weariness from physical work or mental stress (Yu et al., 2020). It refers to the symptoms of
subjective discomfort and disruption of activity or performance characterised by lack of energy,
muscle weakness, and slow movement. Fatigue is a pathological feature of many medical
conditions, including heart disease, cancer, and depression, and it can also be a side effect of
any treatment (Watt et al., 2000). As we grow older, the level of fatigue increases (Yu et al.,
2020). Several studies have documented fatigue among older people (Yu et al., 2020; Barak et
al., 2020). Soyuer and Senol (2011) opined that fatigue is a significant geriatric syndrome
affecting family life, work performance, and social life. The perspective of fatigue could be
different from one person to another. Fatigue could be due to physical, mental, emotional, or
any combination of these. Older people may often have difficulty engaging in regular daily
activities such as eating, bathing, dressing, serving, ambulating, continuing, or merely doing so
to a lower level which depends on the level of fatigue (Bahgatetal., 2016; McPhee et al., 2016).

However, studies on fatigue among older people in the Malaysian population are still limited.
Previous studies reported assessing fatigue levels among older people from Western countries
(Yu et al., 2020; Watt et al., 2000). To add to this pool of knowledge, this study will report the
findings on multiple dimensions of fatigue levels among older Malaysians. A previous study
has found that fatigue has been proven to interfere with the functional status of older people
(Jing et al., 2015) and its association with socio-demographic factors (Fritschi & Quinn, 2010;
Mohamed Abd-Rabouh et al., 2017; Seo et al., 2015). Impairment of the functional status
includes the dependency level in tasks related to activities of daily living (ADL) and
instrumental activities of daily living (IADL).

As people get older, many diseases, such as diabetes mellitus, high blood pressure, cancers, and
jointand back pains, may often lead to impairment in the human body's musculoskeletal system,
which may interfere with older people’s human system (Mugo, 2019). Torossian and Jacelon
(2021) mentioned that a frequent situation among older people was fatigue becoming more
severe and restricting when there is a gap between medical conditions. Thus, knowing how
medical conditions have influenced fatigue levels may improve fatigue management in
community-dwelling older people. Thus, this study analysed fatigue levels and associated
demographic factors among community-dwelling older people. The influence of medical
conditions (Type-2 diabetes, hypertension, heart disease, hyperlipidemia, and asthma) on
fatigue levels were also explored.

2. LITERATURE REVIEW

The number of people over the age of 60 is expected to rise from 841 millionin 2013 to over 2
billion in 2050 (Rashid et al., 2016). Malaysia's aging population is also growing at a
comparablerate. In 1995, the senior population in Malaysiawas only 5.8%, but by 2005, it had
climbedto 7.0 %. Malaysia's older people population recently increased to0 9.2 % in 2015, with
a projected growth to 14.4 % by 2030 (Foong et al., 2016). The term "elderly" has traditionally
been defined as someone who is 65 years old or older, with those 65 to 74 years old being
referred to as "early elderly" and those above 75 years old being referred to as "late elderly”
(Orimo et al., 2006).

Feeling fatigued may be the first sign that something is wrong with the human body. Fatigue is

a commonly experienced situation by older people related to age factors, and often, the
definition is misinterpreted (Sullivan, 2015). Many studies showed that fatigue increases with
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age, although not all report this relationship (Murphy & Niemiec, 2014). According to Soyuer
and Senol (2011), fatigue isasignificant geriatric syndrome that is recently defined for the older
population and can negatively affect their family life, work performance, and social life.

Findings from previous studies reported that fatigued older people might present with a lower
physical capacity (Trendall,2001; Egerton et al., 2016), cognitive impairment (Li et al., 2020)
and diminished social functioning (Egerton et al., 2016). Fatigue also leads to a lack of
participation in daily occupation, which causes interference in performing daily tasks (Shorts
etal., 2015). Older people with diabetes are reported to have fatigue and distressing complaints
(Fritschi & Quinn, 2010). However, with a wide variety of conceptual understandings of fatigue
definition and how it affects general wellness, there was little attention paid to fatigue
management (Yu et al., 2020). Most studies described fatigue as multidimensional symptoms,
lack of energy, simply tired (Linetal.,2013; Romineet al., 2017), and persistently tired (Moreh
etal., 2010). Therefore, in this study, the Multidimensional Fatigue Inventory (MFI-20) is used
to measure fatigue following general fatigue, physical fatigue, reduced activity, mental fatigue,
and reduced motivation.

General fatigue includes general statements about fatigue and decreased functioning and was
designed to encompass physical and psychological aspects of fatigue. Physical fatigue concerns
physical sensations related to fatigue. Mental fatigue pertains to cognitive functioning,
including difficulty concentrating. Reduced activity is not doing useful activities that influence
physical and psychological factors. Finally, reduced motivation relates to a lack of motivation
to start any activity. All of these dimensions were identified from the interview with the
respondents. Numerous research has revealed that woman experiences higher fatigue than
males, but the fundamental causes of these discrepancies between gender are still unknown
(Jing et al., 2015). Women may experience more stress than men because of their unique
physiological nature and societal roles (Herrero et al., 2012), making them more prone to
fatigue. Moreover, an association was found between higher education and physical activities
(Romine et al., 2017). More information is needed on the association between fatigue with age,
sex, and the use of common compensatory interventions for older people (Norbergetal., 2010).

The causes of fatigue are often observed in specific medical diseases (e.g., cancer,
neurodegenerative disorders, rheumatologic disease, heart failure, stroke, and hormonal
disorders) (Zengarini et al., 2015). The development of fatigue management interventions
applicable to more than one chronic disease may result from understanding risk factors for
fatigue that are common across multiple chronic diseases (Torossian & Jacelon, 2021). This
will benefit a broader range of older people with various chronic diseases while making them
aware of disease-specific triggers that call for tailored interventions.

3. METHODOLOGY
3.1 Study Design and Sampling

A cross-sectional study was employed among 180 community-dwelling older people. The
participants were recruited using the purposive sampling method from seven Elderly Activity
Centres in Selangor (Pusat Aktiviti Warga Emas (PAWE) Sungai Buloh, Jenjarom, Sabak
Bernam, Kg. Kenanga, Kg. Sri Langkas Tambahan, Felda Bukit Cerakah, and Taman Sri
Kantan, Kajang).
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3.2 Inclusion and Exclusion Criteria

The participants were community-dwelling older people aged 65 years and above and literate
with good command of the English language. Older people will be excluded from this study if
they have a physical impairment and are dependent or need assistance in daily living or
instrumental activities.

3.3 Research Instruments
3.3.1 Socio-demographic profile

A socio-demographic profile was used to identify participant characteristics. Participants were
asked for information on their age (65 to 74, 75 to 84, or more than 85 years), gender (male,
female), types of living (living with a family member, living alone), educational level (no
education, primary education, secondary education, tertiary education), working status
(workers, non-workers), number of medical illness (at least 1, at least 2, more than 2 illnesses).

3.3.2 Multidimensional Fatigue Inventory (MFI) — 20

The MFI-20 is a self-report, paper and pencil measuring instrument requiring between 5 to 10-
minute to measure fatigue. It consists of five dimensions: General Fatigue, Physical Fatigue,
Mental Fatigue, Reduced Motivation, and Reduced Activity. Each domain consists of four
items Likert Scale with possible answers on a five-point (1 = “yes, that is true”; 5 = “no, that is
not true”). The total score ranges from 4 to 20 on each subscale and 20 to 100 for the total
fatigue score, with a higher score indicating higher fatigue levels. In an initial psychometric
evaluation (Smets et al, 1995), developers reported an internal consistency ranging from 0.53
to 0.93. The scale was also sensitive to differences between the participant groups.

3.4 Data Collection Procedures

This study was approved by the UiTM Research Ethics Committee (REC/330/19), the Social
Welfare Department (JKMM 100/12/5/2:2019/263), and each Elderly Activity Center in
Selangor. Prior to data collection, the older people were screened based on inclusion and
exclusion criteria. Next, the researcher obtained consent from the participants. Afterwards,
participants were asked to fill up the socio-demographic profile and the MFI-20 to measure
their fatigue levels. Instructions to fill up the forms were given following the test instructions.
The assessment was carried out from May 2019 to July 2019 at seven Elderly Activity Centres
in Selangor.

3.5 Sample Size

Raosoft Sample Size Calculator, an online software, calculates the sample size. The margin
error used in this calculator is 5%, followed by a confidence level of 95% of the response
distribution. Currently, there are 250 older people actively involved in the 7 PAWE centres in
Selangor (Ali, Pegawai JKM-Personal communication, 30 Mac 2019). Therefore, the minimum
sample size needed is 152. However, this study managed to get a sample of 180 participants.

3.6 Data Analysis

Statistical analysis was conducted using the Statistical Package for Social Sciences (SPSS)
software for Windows 27.0. Descriptive analyses (i.e., mean, standard deviation (SD),
frequency, and percentage) were performed to characterise the study sample's socio-
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demographic variables and the various dimensions of fatigue. Means and SD were shown for
continuous variables, while frequency and percentage were reported for categorical variables.
In addition, a descriptive analysis for fatigue scores using the MFI-20 was also presented in the
table for means and SD.

Group differences in fatigue scores across various socio-demographic variables were analysed
by comparing the mean scores of each subscale; either using an independent t-test and one-way
ANOVA for parametric analysis (normally distributed data) or Mann-Whitney U test and
Kruskal Wallis test for nonparametric analysis (non-normal data), subjected to the normality of
the data. The logistic regression analysis tested the associations between fatigue and medical
conditions among older people. All analyses were considered statistically significant at a p-
value of <0.05.

4. RESULTS
4.1 Socio-Demographic Characteristic

A hundred and eighty (180) older people were the participants in this study. The majority were
between 65 to 74 years old (80.6%), and mainly amongst women (59.4%). There were about
89.4% of participants who are unemployed and had at least a secondary school education
(39.4%), at least two types of illnesses (33.9%) and living with family members (88.9%). Table
1 shows the demographic characteristic of participants.

Table 1 Demographic Characteristic of Participants (N = 180)

Participants Frequency Percentage

(n=180) (%)
Age
Age group: 65to 74 years 145 80.6
Age group: 75to 84 years 31 38.8
Age group: 85 and above 4 2.2
Men 73 40.6
Women 107 594
Living with a family member 160 88.9
Livingalone 20 111
No education 28 15.6
Primary education 56 311
Secondary education 71 394
Tertiary education 25 13.9
Unemployed 161 89.4
Workers 19 10.6
At least 1 chronic condition 59 32.8
At least 2 chronic condition 61 339
More than 2 chronic conditions 60 33.3
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4.2 Fatigue Level based on the MFI1-20

The results of the fatigue score are presented in Table 2. By referringto the value of Mean and
Standard Deviation, SD, it can be said that most participants rated higher scores in Physical
Fatigue, mean +SD (11.39£1.90). It was followed by Reduced Activity, mean £SD
(11.21+2.04), and Mental Fatigue, mean £SD (10.34+2.28). Reduced Motivation, mean +SD
(9.88+2.46); and General Fatigue, mean £SD (9.74+2.19). Refer to Table 2 for the fatigue score
using the MFI-20.

Table 2 Score of Fatigue using the MFI-20

Type Fatigue Level Mean Standard Deviation
Total Fatigue Score 52.48 6.95
General Fatigue 9.74 2.19
Physical Fatigue 11.39 1.90
Reduced Activity 11.21 2.04
Reduced Motivation 9.88 2.46
Mental Fatigue 10.34 2.28

4.3 Differences in Fatigue between the Socio-Demographic Variables

The association between fatigue and socio-demographic characteristics, such as age, gender,
working status, living with family members and various illnesses, for older people were
identified. There is an association between Reduced Motivation and age (p = 0.03), and
Reduced Activity and education level (p = 0.03), and General Fatigue and chronic conditions
(p = 0.04). Table 3 shows the respondents' distribution of five fatigue scales and socio-
demographics.

4.4 Logistic Regression

Binomial logistic regression was performed to ascertain the effects of medical conditions,
including Type 2 Diabetes Mellitus, Hypertension, Heart Disease, Hyperlipidemia, and
Asthma, on the likelihood that the person had fatigue. From the results, Type 2 Diabetes
Mellitus added significantly with Mental Fatigue (p = 0.05), and Asthma was significantly with
all fatigue scales; Total Fatigue (p = 0.01), General Fatigue (p = 0.02), Physical Fatigue (p =
0.02), Reduced Motivation (p = 0.01) and Reduced Action (p = 0.04) except Mental Fatigue.
Refer to Table 4.
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Table 3 The Distribution of Five Fatigue Scales and Socio-Demographics among the Respondents (N=180)

Total General Physical Mental Reduced Motivation Reduced
Fatigue Fatigue Fatigue Fatigue Activity

Mean p Mean p Mean (SD) p Mean p Mean p Mean (SD) p
(SD) (SD) (SD) (SD)

Age 65-74 (n=145) 52.82 0.42 9.82 0.59 11.45 0.44 10.29 0.60 10.02 0.03* 11.35 0.14
(6.85) (2.17) (1.86) (2.30) (2.38) (1.98)

Age 75-84 (n=31) 51.10 9.42 11.29 10.68 8.97 10.65
(7.62) (2.33) (2.12) (2.27) (2.69) (2.24)

Age 85andabove (n=4) 51.00 9.25 10.25 9.75 11.75 10.25
(4.08) (1.89) (1.50) (1.26) (1.50) (2.06)

Men (n=73) 53.03 0.39 9.96 0.27 11.41 0.92 10.34 0.99 10.05 0.43 11.48 0.14
(6.93) (2.16) (1.71) (2.24) (2.28) (1.98)

Women (n=107) 52.11 9.59 11.38 10.35 9.76 11.02
(6.97) (2.20) (2.03) (2.31) (2.57) (2.07)

Living with a family member (n=160) 52.79 0.56 9.94 0.67 11.34 0.56 10.42 0.70 9.98 0.22 11.23 051
(6.79) (2.09) (1.86) (2.28) (2.38) (1.99)

Living alone (n=20) 50.05 8.15 11.85 9.75 9.10 11.00
(7.84) (2.30) (2.21) (2.20) (2.93) (2.41)

No education (n=28) 50.00 0.22 9.36 0.63 10.89 0.44 10.64 0.25 9.07 031 10.14 0.02*
(6.23) (2.23) (1.71) (2.30) (2.36) (2.09)

Primary education (n=56) 52.61 9.63 1157 9.96 9.98 11.45
(7.16) (2.48) (1.99) (2.26) (2.74) (1.82)

Secondary education (n=71) 53.20 9.87 11.38 10.66 10.06 11.30
(7.24) (1.98) (1.98) (2.26) (2.34) (2.10)

Tertiary education (n=25) 52.96 10.04 11.60 9.96 10.04 11.60
(6.08) (2.05) (1.68) (1.95) (2.17) (2.00)

Unemployed (n=161) 52.36 0.49 9.67 0.82 11.40 0.22 10.29 0.09 9.88 0.39 11.19 091
(6.97) (2.20) (1.95) (2.19) (2.43) (2.05)

Workers (n=19) 53.53 10.32 11.37 10.79 9.89 11.32
(6.85) (1.97) (1.50) (2.89) (2.66) (2.00)

At least 1 chronic condition (n=59) 51.68 041 9.15 0.04* 11.34 0.83 10.02 0.32 10.02 0.42 11.34 0.81
(6.70) (2.36) (2.03) (2.17) (2.38) (2.09)

At least 2 chronic conditions (n=61) 52.38 9.93 11.33 10.36 9.54 11.18
(7.06) (1.92) (1.84) (2.03) (2.51) (2.06)

More than 2 chronic conditions (n=60) 53.38 10.12 11.52 10.65 10.08 11.10
(7.08) (2.17) (1.86) (2.59) (2.48) (1.99)

*Statistically significant (p<0.05)
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Table 4 Hierarchical Binary Logistic Regression Models for Medical Conditions (Type 2 Diabetes Mellitus, Hypertension, Heart Disease,
Hyperlipidemia, and Asthma) and All Fatigue Scales

Total General Physical Mental Reduced Reduced
Fatigue Fatigue Fatigue Fatigue Motivation Activity
Sig Exp (B) with Sig Exp (B) with Sig Exp (B) with Sig Exp (B) with Sig Exp (B) with Sig Exp (B) with
95% Cl 95% Cl 95% Cl 95% Cl 95% Cl 95% Cl

Type 2 Diabetes 0.14 0.74 0.18 1.30 0.25 1.29 0.05* 1.60 0.15 1.36 0.31 1.29
Mellitus (0.49,1.10) (0.88,2.00) (0.84,2.00) (1.00,2.54) (0.90,2.06) (0.79,2.10)
(Yes =150,
No =30)
Hypertension 0.45 1.11 0.52 0.92 0.96 0.99 0.40 0.88 0.62 0.93 0.46 0.88
(Yes =96, (0.86,1.44) (0.70,1.20) (0.74,1.33) (0.66,1.17) (0.70,1.24) (0.63,1.23)
No = 84)
Heart Disease 0.30 1.25 0.92 0.98 0.24 0.74 0.98 1.00 0.10 0.68 042 0.80
(Yes =159, (0.82,1.90) (0.63,1.51) (0.45,1.22) (0.64,1.59) (0.43,1.07) (0.47,1.37)
No =21)
Hyperlipidemia 0.85 0.97 0.08 1.30 0.90 0.98 0.98 0.99 0.65 1.07 0.13 0.75
(Yes=59, (0.74,1.28) (0.97,1.75) (0.71,1.35) (0.74,1.35) (0.79, 1.46) (0.52,1.09)
No =129)
Asthma 0.01* 2.30 0.02* 0.46 0.02* 0.46 0.07 0.54 0.01* 0.44 0.04* 0.45
(Yes=11, (1.25,4.27) (0.24,0.87) (0.23,0.90) (0.28,1.05) (0.24,0.81) (0.21,0.97)
No =169)

*Statistically significant (p<0.05)
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5. DISCUSSION

The current study analysed the fatigue levels and their associated demographic factors among
community-dwelling older people attending Elderly Activity Center (PAWE). The influence of
medical conditions (Type-2 diabetes, hypertension, heart disease, hyperlipidemia, and asthma)
on fatigue levels were also explored.

Consistent with our current findings, the previous study also has shown that community-
dwelling older people have the highest Physical Fatigue score (Hardy & Studenski, 2010). The
physical fatigue qualities common among older people were sleepiness, low energy, and
weakness (Sullivan, 2015). By using the MFI-20, the older people have been asked questions
including Question 2: “Physically, | am able to do little ”, Question 8: “Physically, | can take
onalot”, Question 14: “Physically, I feel I am in bad condition ”,and Question 20: “Physically,
| feel I am in excellent condition ”. Most have been physically fatigued lately by reporting little
activities and feeling lousy. A previous study reported an association between fatigue and
physical activity and the level of older people (Egerton et al., 2016). It is encouraged that more
senior people engage in activities that strengthen or stabilize muscles to prevent disabilities and
disorders caused by loss of muscle mass which can lead to loss of muscle strength (Murphy &
Niemiec, 2014).

The current study found a significant association between age and Reduced Motivation, as in
the previous study (Phillips et al., 2004). According to Minhat and Mohd Amin (2011),
community-dwelling older people engaged in leisure and recreational activities such as
watching televisionand playing sports, followed by related cognitive activities, such as reading
books, Quran, writing or drawing, social participation activities such as meeting or visiting
friends or other family members and work-related activities such as cooking, gardening and
making crafts. The older people were motivated to participate in physical activity if they
perceived enjoyment, improved health, mood, and independence and reduced falls (de Groot &
Fagerstrom, 2010). Lack of motivation was found to be one of the barriers to engagement in
physical activities among older people, as well as reduced health status, unpleasant experiences,
and environmental factors (Yarmohammadi et al., 2019). Therefore, clinicians and other health
professionals should encourage older people to initiate and stay motivated to continue physical
activities to maintain their body health and improve psychosocial well-being.

Other than that, our findings show a significant difference between Reduce Activity and the
educational level of older people. Educated people have better occupational engagement at an
older age than those with a low level of education (Shaw et al., 2007). This study supported the
preliminary insight of the previous study, which reported the difference in physical activity
between high and low-educational-level older people. Educated older people who worked
commonly not associated with physical activity will seek many physical activities after leaving
the workforce (Shaw et al., 2007). They further explained that it contrasts with low educated
older people who rely on their physical afford, such as farmers, carpenters and fishermen, and
tend to decline physical activity as they transition out of the workforce.

Moreover, this study also found an association between the number of illnesses and General
Fatigue. The current study highlighted that combining more than two illnesses may influence
fatigue among community-dwelling older people. Fritschi et al. (2012) explained that chronic
fatigue is most associated with cancer, chronic obstructive pulmonary disease, rheumatoid
arthritis, depression, fiboromyalgia, and diabetes. The present illness may interfere with older
people’s activities of daily living performance and affect their quality of life.
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In line with a former research finding, older people who suffer from Type 2 Diabetes Mellitus
have significant Mental Fatigue (Fritschi & Quinn, 2010). The term “diabetes emotional
distress” was used to represent the related work of managing and living with diabetes (Fritschi
& Quinn, 2010). The regime of insulin therapy influenced physical symptoms, mood states, and
general well-being, including fatigue. In diabetes patients, the reason for fatigue is an alteration
of blood glucose levels and may result in acute and chronic hyperglycemic episodes,
hypoglycemia or blood glucose fluctuations. Other than that, older people with asthma were
significantly associated with all fatigue scales except Mental Fatigue. The current study
suggested that older people with asthma generally have multiple fatigue dimensions. According
to Pasha et al. (2017), compared to younger asthmatics, senior asthmatics have worse quality
of life, higher rates of morbidity, worse overall health, signs of depression, and greater
restrictions on daily activities.

6. CONCLUSION

In conclusion, the present study suggested that physical fatigue is the most prominent in older
people among other fatigue dimensions. This study highlighted the relationship between socio-
demographic factors and fatigue levels among older people. An increase in age was related to
Reduced Motivation, a higher education level was related to Reduced Activity, and the more
significant number of illnesses present was associated with General Fatigue. Chronic diseases
such as Type 2 Diabetes Mellitus and Asthma potentially impact fatigue among older people.
Therefore, effective fatigue management considering all cohabiting factors should be
encouraged in treating fatigue among community-dwelling older people. The limitation of the
present study is that no screening test was done to determine the cognitive level of the
respondents. The respondents answered based on self-declaration. For future research, the
symptoms of fatigue among Type 2 Diabetes Mellitus older people should be linked with
physical performance or activity to get more significant findings in the study.

ACKNOWLEDGEMENT

The authors would like to thank the staff and older people from seven Elderly Activity Centre
(PAWE) in Selangor (Pusat Aktiviti Warga Emas (PAWE) Sungai Buloh, Jenjarom, Sabak
Bernam, Kg. Kenanga, Kg. Sri Langkas Tambahan, Felda Bukit Cerakah, and Taman Sri
Kantan, Kajang) who are welcoming the researchers and strong support which make this study
possible.

AUTHOR CONTRIBUTION STATEMENT

NSB, SST, and MAA wrote the introduction and literature review sections. NFMR collected
and refined the data. NFMR and NSB performed the data analysis using statistical analysis.
NSB, AZCD, and HAA also wrote the data methodology and the discussion sections. All
authors read and approved the final manuscript.

DECLARATION OF CONFLICTING INTERESTS
The authors declare that they have no conflict of interest.
FUNDING

The author received no financial support for this article's research, authorship, and/or
publication.

142



REFERENCES

Bahgat, Z.F., Bahgat, R.S., & El-azazy, H.M. (2016). The effect of fatigue on daily living
activities for adults undergoing hemodialysis. IOSR Journal of Nursing and Health
Sciences, 5(3), 82-89. https://doi.org/10.9790/1959-0503068289
Barak, Y., Leitch, S., Greco, P., & Glue, P. P. (2020). Fatigue, sleep and depression: An
exploratory interRAI study of older adults. Psychiatry Research, 284, 112772.
https://doi.org/10.1016/j.psychres.2020.112772
de Groot, G. C. L., & Fagerstrom, L. (2010). Older adults’ motivating factors and barriers to
exercise to prevent falls. Scandinavian Journal of Occupational Therapy, 18(2), 153—
160. https://doi.org/10.3109/11038128.2010.487113
Egerton, T., Chastin, S. F. M., Stensvold, D., & Helbostad, J. L. (2015). Fatigue May Contribute
to Reduced Physical Activity Among Older People: An Observational Study. The
Journals of Gerontology Series A: Biological Sciences and Medical Sciences, 71(5),
670-676. https://doi.org/10.1093/gerona/glv150
Foong, H. F., Hamid, T. A,, lIbrahim, R., Haron, S. A., & Shahar, S. (2016).  Predicting
cognitive function of the Malaysian elderly: a structural equation modelling approach.
Aging &Amp; Mental Health, 22(1), 109-120.
https://doi.org/10.1080/13607863.2016.1231172
Fritschi, C., & Quinn, L. (2010b). Fatigue in patients with diabetes: A review. Journal of
Psychosomatic Research, 69(1), 33-41.
https://doi.org/10.1016/j.jpsychores.2010.01.021
Fritschi, C., Quinn, L., Hacker, E. D., Penckofer, S. M., Wang, E., Foreman, M., & Ferrans, C.
E. (2012). Fatigue in Women with Type 2 Diabetes. The Diabetes Educator, 38(5), 662—
672. https://doi.org/10.1177/0145721712450925
Hardy, S. E., & Studenski, S. A. (2010). Qualities of Fatigue and Associated Chronic
Conditions Among Older Adults. Journal of Pain and Symptom Management, 39(6),
1033-1042. https://doi.org/10.1016/j.jpainsymman.2009.09.026
Herrero, S. G., Saldafia, M. N. M., Rodriguez, J. G., & Ritzel, D. O. (2012). Influence of task
demands on occupational stress: Gender differences. Journal of Safety Research, 43(5-6),
365-374. https://doi.org/10.1016/j.jsr.2012.10.005

Jing, M. J., Wang, J. J., Lin, W. Q., Lei, Y. X,, & Wang, P. X. (2015). A community-based
cross-sectional study of fatigue in middle-aged and elderly women. Journal of
Psychosomatic Research, 79(4), 288-294.
https://doi.org/10.1016/j.jpsychores.2015.05.009

Li, C. L., Chang, H. Y., & Stanaway, F. F. (2020). Combined effects of frailty status and
cognitive impairment on health-related quality of life among community dwelling older
adults.  Archives of  Gerontology and  Geriatrics, 87, 103999.
https://doi.org/10.1016/j.archger.2019.103999

Lin, F., Chen, D. G., Vance, D. E., Ball, K. K., & Mapstone, M. (2012). Longitudinal
relationships between subjective fatigue, cognitive function, and everyday functioning
in old age. International Psychogeriatrics, 25(2), 275-285.
https://doi.org/10.1017/s1041610212001718

Moreh, E., Jacobs, J. M., & Stessman, J. (2010). Fatigue, Function, and Mortality in Older
Adults. The Journals of Gerontology Series A: Biological Sciences and Medical
Sciences, 65A(8), 887-895. https://doi.org/10.1093/gerona/glq064

McPhee, J. S., French, D. P., Jackson, D., Nazroo, J., Pendleton, N., & Degens, H. (2016).
Physical activity in older age: perspectives for healthy ageing and frailty.
Biogerontology, 17(3), 567-580. https://doi.org/10.1007/s10522-016-9641-0

143



Minhat, H. S., & Mohd Amin, R. (2011). Sociodemographic Determinants of Leisure
Participation Among Elderly in Malaysia. Journal of Community Health, 37(4), 840—
847. https://doi.org/10.1007/s10900-011-9518-8

Mohamed Abd-Rabouh, Soad Abd Elhameed & Amany Shebi. (2017). Relationship between
fatigue and functional status of the elderly patients on hemodialysis. Mansoura Nursing
Journal, 4(2), 83-96.
https://mnj.journals.ekb.eg/article_149622_3a34ebb898d42932bafc13d7de899e30.pdf

Wairimu Mugo, J. (2018). Functionality of Elderly Persons: A Comparison Between
Institutionalized and Non — Institutionalized Elderly Persons in Nairobi City County, in
Kenya. World Journal of Public Health, 3(2), Q.
https://doi.org/10.11648/j.wjph.20180301.12

Murphy, S., & Niemiec, S. S. (2014). Aging, Fatigue, and Fatigability: Implications for
Occupational and Physical Therapists. Current Geriatrics Reports, 3(3), 135-141.
https://doi.org/10.1007/s13670-014-0093-6

Norberg, E. B., Boman, K., & Lofgren, B. (2010). Impact of fatigue on everyday life among
older people with chronic heart failure. Australian Occupational Therapy Journal,
57(1), 34-41. https://doi.org/10.1111/j.1440-1630.2009.00847.x

Orimo, H., Ito, H., Suzuki, T., Araki, A., Hosoi, T., & Sawabe, M. (2006). Reviewing the
definition of “elderly.” Geriatrics and Gerontology International, 6(3), 149-158.
https://doi.org/10.1111/].1447-0594.2006.00341.x

Pasha, M. A., Sundquist, B., & Townley, R. (2017). Asthma pathogenesis, diagnosis, and
management in the elderly. Allergy and Asthma Proceedings, 38(3), 184-191.
https://doi.org/10.2500/aap.2017.38.4048

Romine, P. E., Kiely, D. K., Holt, N., Percac-Lima, S., Leveille, S., & Bean, J. F. (2016). Task-
Specific Fatigue Among Older Primary Care Patients. Journal of Aging and Health,
29(2), 310-323. https://doi.org/10.1177/0898264316635567

Phillips, E. M., Schneider, J. C., & Mercer, G. R. (2004). Motivating elders to initiate and
maintain. Archives of Physical Medicine and Rehabilitation, 85, 52-57.
https://doi.org/10.1016/j.apmr.2004.03.012

Rashid, A. K., Azizah, A. M., & Rohana, S. (2012). Cognitive impairment among the elderly
Malays living in rural Malaysia. The Medical Journal of Malaysia, 67(2), 186-189.
https://europepmc.org/article/med/22822641

Seo, Y. M., Hahm, J. R., Kim, T. K., & Choi, W. H. (2015). Factors Affecting Fatigue in
Patients with Type Il Diabetes Mellitus in Korea. Asian Nursing Research, 9(1), 60-64.
https://doi.org/10.1016/j.anr.2014.09.004

Yarmohammadi, S., Mozafar Saadati, H., Ghaffari, M., & Ramezankhani, A. (2019). A
systematic review of barriers and motivators to physical activity in elderly adults in Iran
and worldwide. Epidemiology and Health, 41, €2019049.
https://doi.org/10.4178/epih.e2019049

Shaw, B. A., Krause, N., Liang, J., & Bennett, J. (2007). Tracking Changes in Social Relations
Throughout Late Life. The Journals of Gerontology Series B: Psychological Sciences
and Social Sciences, 62(2), S90-S99. https://doi.org/10.1093/geronb/62.2.s90

Shortz, A. E., Pickens, A., Zheng, Q., & Mehta, R. K. (2015). The effect of cognitive fatigue
on prefrontal cortex correlates of neuromuscular fatigue in older women. Journal of
NeuroEngineering and Rehabilitation, 12(1), 1-10. https://doi.org/10.1186/s12984-
015-0108-3

Smets, E., Garssen, B., Bonke, B., & De Haes, J. (1995). The multidimensional Fatigue
Inventory (MFI) psychometric qualities of an instrument to assess fatigue. Journal of
Psychosomatic Research, 39(3), 315-325. https://doi.org/10.1016/0022-3999(94)00

Soyuer, F., & Senol, V. (2011). Fatigue and Physical Activity Levels of 65 and Over

144



Older People Living in Rest Home. International Journal of Gerontology, 5(1), 13-16.
https://doi.org/10.1016/j.ijge.2011.01.003

Sullivan, O. (2015). Balancing the Books: Managing fatigue in college staff and students.
Trinity College Durlin.

Torossian, M., & Jacelon, C. S. (2020). Chronic Illness and Fatigue in Older
Individuals: A Systematic Review. Rehabilitation Nursing, 46(3), 125-136.
https://doi.org/10.1097/rnj.0000000000000278

Trendall, J. (2000). Concept analysis: chronic fatigue. Journal of Advanced
Nursing, 32(5), 1126-1131. https://doi.org/10.1046/j.1365-2648.2000.01583.x

Watt, T. (2000). Fatigue in the Danish general population. Influence of
sociodemographic factors and disease. Journal of Epidemiology &Amp; Community
Health, 54(11), 827-833. https://doi.org/10.1136/jech.54.11.827

Yardley, L., Kirby, S., Ben-Shlomo, Y., Gilbert, R., Whitehead, S., & Todd, C. (2008). How
likely are older people to take up different falls prevention activities? Preventive
Medicine, 47(5), 554-558. https://doi.org/10.1016/j.ypmed.2008.09.001

Yu, D. S., Lee, D. T., & Man, N. W. (2010). Fatigue among older people: A review of the
research literature. International Journal of Nursing Studies, 47(2), 216-228.
https://doi.org/10.1016/j.ijnurstu.2009.05.009

Zengarini, E., Ruggiero, C., Pérez-Zepeda, M. U., Hoogendijk, E. O., Vellas, B., Mecocci, P.,
& Cesari, M. (2015). Fatigue: Relevance and implications in the aging population.
Experimental Gerontology, 70, 78-83. https://doi.org/10.1016/j.exger.2015.07.011

APPENDIX

Appendix 1. Survey Instrument: Multidimensional Fatigue Inventory (MFI) — 20

Responses Items Sources

Yes, that is true 1,2,3,4,5 No, that is not true 1. | feel fit

Yes, that is true 1,2,3,4,5 No, that is not true 2. Physically, | feel only able to do little

Yes, that is true 1,2,3,4,5 No, that is not true 3. | feel very active

Yes, that is true 1,2,3,4,5 No, that is not true 4. | feel like doing all sorts of nice things

Yes, that is true 1,2,3,4,5 No, that is not true 5. | feel tired.

Yes, that is true 1,2,3,4,5 No, that is not true 6. 1 think 1 do a lot in a day.

Yes, that is true 1,2,3,4,5 No, that is not true 7. When | am doing something. | can keep my thought on it.

Yes, that is true 1,2,3,4,5 No, that is not true 8. Physically, | can take on a lot

Yes, that is true 1,2,3,4,5 No, that is not true 9. | dread having to do things.

Yes, that is true 1,2,3,4,5 No, that is not true 10. I think I do a little in a day. Smets et al.
Yes, that is true 1,2,3,4,5 No, that is not true 11. I can concentrate well (1995)
Yes, that is true 1,2,3,4,5 No, that is not true 12. 1 am rested

Yes, that is true 1,2,3,4,5 No, that is not true 13. It takes a lot of effort to concentrate on things

Yes, that is true 1,2,3,4,5 No, that is not true 14. Physically, | feel | amin bad condition

Yes, that is true 1,2,3,4,5 No, that is not true 15. I have a lot of plans

Yes, that is true 1,2,3,4,5 No, that is not true 16. I tired easily

Yes, that is true 1,2,3,4,5 No, that is not true 17. 1 get little done

Yes, that is true 1,2,3,4,5 No, that is not true 18. I don’t feel like doing anything

Yes, that is true 1,2,3,4,5 No, that is not true 19. My thoughts easily wander

Yes, that is true 1,2,3,4,5 No, that is not true 20. Physically, 1 feel I am in excellent condition
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