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Abstract - Aim: To characterize functional outcomes and oncological fatigue in older cancer patients, and verify the
relation of these outcomes with age, number of hospitalizations, and falls within 12-months. Methods: Cross-sectional
study involving 116 older adults with cancer undergoing treatment in a hospital in Santiago de Chile. Participants were
assessed for independence on the activity of daily living (Barthel index), functional mobility with “timed up and go”
(TUG) test, handgrip strength with a Baseline® Hydraulic Hand Dynamometer, and fatigue with Brief Fatigue Inven-
tory. Information about the number of falls and hospitalizations from the previous 12-months was also collected.
Results: 21.6% had experienced at least one fall during the previous 12-months, and 52% had been hospitalized over
the same period. Handgrip strength was below the cut-off thresholds for older adults and 78.4% were classified with the
risk of falls according to the TUG test. Forty-nine percent of participants experienced moderate fatigue, and 58% were
dependent to perform activities of daily living. There was a correlation of TUG results with age (r = 0.204; p = 0.028).
Conclusions: Older adults with cancer in our study experienced moderate fatigue, a high dependence to perform
activities of daily living, especially those associated with mobility, dressing, and bladder or bowel function. Older adults
with cancer are more likely to develop functional decline which leads to increased dependency or death. The data sug-
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gests they present functional impairment. Physical activity interventions would benefit this population.
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Introduction

According to the World Health Organization (WHO), the
prevalence of older adults aged over 60 years will increase
from 11% to 22% by 2050'. Growing older increases the
odds of having a cognitive and/or functional impairment,
including higher rates of developing chronic non-
transmissible diseases, like cancer’. About 60% of malig-
nancies and 70% of all deaths by cancer occur among
adults over 65 years old. In 2018, 18 million people were
diagnosed with cancer around the world®. Multiple avail-
able treatments for cancer, as well as tumor damages
depending on location and spread, may generate several
collateral side effects like fatigue, peripheral neuropathies,
and functional impairments®.

Older cancer patients might be at higher risk to pre-
sent fatigue and functional decline compared to those
without cancer. The literature supports comprehensive
geriatric assessment including functional outcome mea-
sures like the Timed Up and Go (TUG) test, cognitive sta-
tus via mini-mental state examination™®, the identification

of the level of dependence in daily activities”*, as well as
to screen for handgrip strength level, which is considered
an important predictor of nutritional status, mortality and
functional status as shown in previous studies’.

Functional impairments are highly prevalent among
older cancer survivors. A recent epidemiological study
showed that 68.6% of the cancer survivors had moderate
to severe functional limitation due to pain, 48.3% mode-
rate to severe functional limitation due to emotional dis-
tress, and approximately 10% reported severe functional
limitation due to co-occurring symptoms of pain and emo-
tional distress'’. Severe functional limitation was more
common among octogenarians, stage IV disease at diag-
nosis, and for those with lung cancer'®. After cancer diag-
nosis, 45.0% of the older adults showed limitations on
their instrumental activities of daily life and 12.8% on
basic activities of daily life''.

Physical frailty in older adults is characterized by
diminished strength, endurance, and physiologic function
that increases an individual's vulnerability for developing
increased dependency and/or death’. Previous studies



have shown that 39% of older patients cannot manage
their care after hospital discharge and that mobility disabi-
lities are associated with a higher risk of mortality among
older adults®. Cancer patients might have an increased
functional decline because of tumor location damages and
treatment toxicities. However, there is limited information
regarding functional outcomes and oncological fatigue
among Latin-American older cancer survivors. Therefore,
the present study aims to characterize functional outcomes
and oncological fatigue in Chilean older cancer patients,
and verify the relation of these outcomes with age, number
of hospitalizations, and falls within 12-months.

Methods

Study design and population

This is an observational cross-sectional study of 116
older cancer patients treated at Hospital del Salvador, San-
tiago de Chile, Chile. Consecutive sampling was used to
select the cancer patients who underwent clinical assess-
ment at institutional polyclinics, including the palliative
care and pain relief unit. The present study was approved
by the Ethics Committee of Servicio de Salud Metropoli-
tano Oriente (Approval date: September 6, 2016). Writ-
ten informed consent was obtained from all participants.

The eligibility criteria included cancer patients aged
60 years or older who were being treated for malignancy
and were in out-patient medical appointments at Hospital
del Salvador. The participants were excluded if they were
illiterate, did not accept to participate in the present study,
were hospitalized or institutionalized, or had cognitive or
auditive impairments that could compromise the under-
standing of evaluations, a score of above 13.0 on mini-
mental state examination (MMSE) was used as a cut-off of
good cognitive status. In addition, being able to walk and
not using any walking aid was required to perform the
Timed Up and Go test.

Instruments

The functional outcomes considered in this study
were: handgrip strength, basic activities of daily living,
functional mobility (gate speed), and the number of falls in
the last year. In addition, we used some questions about
sociodemographic and clinical characteristics obtained
from Hospital medical records: age, gender, educational
level, marital status, cohabitation, cancer diagnosis, cancer
treatments received, and comorbidities. The number of
falls and number of hospitalizations in the last year were
obtained by self-report. The number of hospitalizations
was double-checked with a medical record.

Handgrip strength

For assessing handgrip strength, a digital dynam-
ometer (Baseline® Hydraulic Hand Dynamometer) was
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used on the dominant hand. The participant was kept
seated in a chair with their arm in adduction and elbow
flexed at 90°, the forearm in the neutral position, and the
hand positioned with 15-30° of extension and 0-15° of
ulnar deviation. Each participant was asked to perform
three trials with maximum effort to squeeze the dynam-
ometer, with a 30-s break between each trial, a mean was
obtained three trials'?.

Independence in daily activities

Functional independence was assessed using the
Barthel Index'®, which values the independence of a
patient in ten daily activities: feeding, dressing, bathing,
grooming, chair/bed transfers, using stairs, mobility,
using the toilet, and bladder and bowel control. The
general score ranges from 0 (totally dependent) to 100
(independent). Patients are classified into five categories
according to their scores: totally dependent (0-20),
severe dependence (21-60), moderate dependence (61-
90), mild dependence (91-99), and independent (100).
The Barthel Index was considered reliable for using in
older adults'.

Functional mobility

Functional mobility was assessed considering gait
speed obtained from the Timed Up and Go test (TUG)
only among patients that could walk without any aid. It is
a useful test for risk of fall assessment. This test consists
of verbal instruction to get up from a chair, walk at a com-
fortable and safe pace to a line on the floor three meters
away, turn and walk back to sit again on the chair. The
time of the task is registered, and the participant uses its
regular footwear or walking aid. This test was validated'?
and the cut-off time to identify fall risk in older adults is
higher than ten seconds'®.

Oncological fatigue

The fatigue assessment was performed using the
Brief Fatigue Inventory (BFI) developed and validated in
the United States'’, and recently validated in Chile'®. This
is a nine-item instrument with scales ranging from one to
ten. Three items provide the severity level, whereas the
patient grades their fatigue at the moment of assessment,
the usual (average level from last 24-hours), and the worst
fatigue (if the sensation is more acute than the last 24-
hours). The score ranges from 0 (no fatigue) to 10 (as bad
as you can imagine). The other six items inform to what
extent fatigue interferes in other areas of life, including
general activity, mood, walking ability, normal work
(includes both work outside the home and daily chores),
relations with other people, and enjoyment of life. Each
item is measured with a score ranging from 0 (does not
interfere) to 10 (completely interferes). To categorize the
fatigue severity the item regarding the “worst fatigue” is
used, in which the patients are classified into three groups:
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mild (score 1-3), moderate (score 4-6) and severe (score 7-
10)".

Data analysis

The data were analysed on Statistical Package for
Social Science (SPSS) IBM version 23.0. For descriptive
statistics, we used frequencies, mean, median, standard
deviation, and interquartile range. A Mann-Whitney test
was performed to compare the differences between gender
and a Spearman Correlation test was used to identify
bivariate correlations between functional status, balance,
handgrip strength, and fatigue with age, number of hospi-
talizations and falls within 12-months. A confidence inter-
val of 95% was adopted.

Results

Patient characteristics

One hundred and sixteen older cancer patients were
enrolled in the study, with an average age of 69.3 +
6.8 years old and a MMSE score of 17.6 + 1.6. Sixty-six
(56.8%) of them were women. In general, participants
were married (50%; n = 58) and lived with their family
(81%; n = 94). Regarding the level of education, the
majority had not finished high school (25.9%; n = 30)
(Table 1).

Table 1 - Sociodemographic characteristics of enrolled older cancer
patients.

All participants Women Men
(n=116) (n =66) (n=50)
n (%) n (%) n (%)
Educational level
< 8 years of study 27(23.3) 14 (21.2) 13 (26.0)
> 8 years of study 89 (76.7) 52 (78.8) 37 (74.0)
Marital status
Single 17 (14.7) 12 (18.5) 5(10)
Married 58 (50) 30 (45.5) 28 (56)
Stable union 3(2.6) 2(3) 1(2)
Separated 9(7.8) 4(6.1) 5(10)
Divorced 5(4.3) 3(4.5) 24
Widow 22 (19.0) 15 (22.7) 7 (14)
Cohabitation
Family 94 (81) 55(83.3) 39(78)
Caregivers 3(2.6) 1(1.5) 24)
Nursing home 13 (11.2) 6(9.1) 7(14)
Alone 3(2.6) 2(3) 1(2)
Others 1(0.9) 1(1.5) -

Cancer characteristics

The most common cancer among all participants
was hematological malignancies (21.6%; n = 25), while
breast cancer was the most common among women
(30.3%; n = 20) and hematological malignancy was most
common among men (22%; n = 11). Regarding cancer
therapies, chemotherapy was the most common type of
treatment received among all participants (53.4%; n = 70),
and among men and women. In terms of comorbidities,
musculoskeletal complications (78.4%; n = 90), followed
by arterial hypertension (53.4%; n = 62), were the most
common among all participants (Table 2).

Functional outcomes

In the present study, twenty-five participants
(21.6%) had experienced at least one fall during the pre-
vious 12 months. As for the hospitalizations from the last
12-months, fifty-nine participants (51%) had at least one

Table 2 - Cancer diagnosis, stage, and treatments.

All participants Women Men
(n=116) m=66) (n=50)
n (%) n (%) n (%)
Cancer diagnosis
Breast 20 (17.2) 20 (30.3) -
Colorectal 12 (11.2) 5(7.5) 7(14)
Gastric 4(3.4) 1(1.5) 3(6)
Hematologic 25(21.6) 14 (21.0) 11 (22)
Lung 6(5.2) 3(4.5) 3(6)
Gynecologic 5(4.3) 5(7.5) —
Head and Neck 9(7.8) 5(7.5) 4(8)
Prostate 10 (8.6) - 10 (20)
Skin (melanoma and non- 10 (8.6) 7(10.5) 3(6)
melanoma)
Others 15 (12.1) 6(9) 9(18)
Treatment received
Chemotherapy 71 (53.4) 40 (37.9) 31(62)
Radiation therapy 57 (34.3) 31(47) 26 (52)
Endocrine therapy 5(3.0) 3(4.5) 24
Surgery 58 (50.0) 34(51.5) 24 (48)
Comorbidities
Respiratory complica- 17 (10.2) 12 (18.2) 5(10)
tions
Mood disorders 52 (44.8) 32(48.5) 20 (40)
Musculoskeletal compli- 91 (78.4) 54 (81.8) 37 (74)
cations
Arterial hypertension 62 (53.4) 36 (54.5) 26 (52)
Diabetes Mellitus 22(19.0) 12(182)  10(20)
Cardiac complications 12(10.3) 4(6.1) 8 (16)
Cerebrovascular compli- 7 (6.0) 3(4.5) 4(8)

cations




hospitalization. Regarding gait mobility, most of the parti-
cipants were classified at risk of falling (78.4%; n = 91),
because they took more than 10 seconds to perform the
TUG test, and this frequency was even higher among
women (80.3%; n = 53) (Table 3).

Almost 80% (n = 61) of participants had mild to
moderate dependence on basic daily activities, the fre-
quencies were similar in both genders. Activities like
chair/bed transfers (11.2%; n = 13), mobility (25.4%;

Table 3 - Characteristics of the functional status of older adults with cancer.
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n = 30), and climbing stairs (51.7%; n = 60) were those
that required more assistance (Table 3).

Oncological fatigue

Fatigue was highly prevalent, as 49.1% (n = 57) of
participants reported moderate fatigue. The mean of the
Brief Fatigue Inventory Score was 41.2 (SD = 18.9) whose
scores range from O (no fatigue) to 90 (the highest fati-

gue).

All participants (n = 116) ‘Women (n = 66) Men (n =50)
n (%) n (%) n (%)
Number of falls from last 12-months
None 91 (78.4) 49 (74.2) 42 (84.0)
1 22 (19.0) 14 (21.2) 8(16.0)
2 2(1.7) 2(3.0) -
3 1(0.9) 1(1.5) -
Number of hospitalizations from last 12-months
None 56 (48.3) 36 (54.5) 20 (40.0)
1 46 (39.7) 22(33.3) 24 (48.0)
2 9(7.8) 5(7.6) 4(8.0)
3 or more 4(3.5) 3(4.5) 1(2.0)
Gait mobility: fall risk (TUG test)" 91 (78.4) 53 (80.3) 38 (76.0)
Oncologic fatigue
None 8(6.9) 3(4.5) 5(10.0)
Mild 19 (16.3) 9(13.6) 10 (20.0)
Moderate 57 (49.1) 34 (51.5) 23 (46.0)
Severe 32(27.6) 20(30.2) 12 (24.0)
Independence on Activities of Daily Living (Barthel)
Totally dependent (0-20) 0(0.0) 0(0.0) 0(0.0)
Severe dependent (21-60) 6(5.2) 4(6.1) 2 (4.0)
Moderate dependent (61-90) 30(52.9) 17 (25.8) 13 (26.0)
Mild dependent (91-99) 31(26.7) 18 (27.3) 13 (26.0)
Independent (100) 49 (42.2) 27 (40.9) 22 (44.0)
Feeding
Unable - - -
Needs help cutting, spreading butter - - -
Independent (food provided in reach) 116 (100) 66 (100) 50 (100)
Bathing
Dependent 7(6.0) 5(7.6) 2 (4.0)
Independent (or in the shower) 107 (92.2) 59 (89.4) 48 (96.0)
Dressing
Dependent 1(0.9) 1(1.5) -
Needs help, but can do half unaided 14 (12.1) 10 (15.2) 4(8.0)
Independent (including buttons, zips, laces) 101 (87.1) 55(83.3) 46 (92.0)
Grooming
Needs help with personal care 2(1.7) 1(1.5) 1(2.0)

(continued)
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Table 3 - continued
All participants (n = 116) Women (n = 66) Men (n = 50)
n (%) n (%) n (%)

Independent face/hair/teeth/shaving (implements provided) 114 (98.3) 65 (98.5) 49 (98.0)
Bowel

Incontinent (or needs to be given an enema) 1(0.9) - 1(2.0)

Occasional accident (max once per/24 hours) 7(6.0) 2(3) 5(10.0)

Continent (for over 7 days) 108 (93.1) 64 (97) 44 (88.0)
Bladder

Incontinent, or catheterized and unable to manage 1(0.9) - 1(2.0)

Occasional accident (max once per/24 hours) 9(7.8) 5(7.6) 4 (8.0)

Continent (for over 7 days) 106 (91.4) 61(92.4) 45 (90.0)
Toilet use

Dependent — - —

Needs some help, but can do something alone 8(6.9) 5(7.6) 3(6.0)

Independent (on and off, dressing, wiping) 108 (93.1) 61(92.4) 47 (94.0)
Chair-bed Transfers

Unable - no sitting balance 1(0.9) 1(1.5) -

Major help (one or two people, physical) 4(3.4) 2(3) 2 (4.0)

Minor help (verbal or physical) 8(6.9) 7 (10.6) 1(2.0)

Independent 103 (88.8) 56 (84.8) 47 (94.0)
Mobility

Immobile 54.3) 3(4.5) 2(4.0)

Wheelchair independent including corners 6(5.2) 4(6.1) 2 (4.0)

Walks with help of one person (verbal or physical) 19 (16.4) 14 (21.2) 5(10.0)

Independent (but may use aid, e.g. stick) 86 (74.1) 45 (68.2) 41 (82.0)
Stairs

Unable 5(4.3) 2(3.0) 3(6.0)

Needs help (verbal, physical, carrying aid) 55(47.4) 33 (50.0) 22 (44.0)

Independent up and down 56 (48.3) 31 (47.0) 25 (50.0)

Cut-off TUG (Timed Up and Go) > 10 seconds.

Outcomes and gender

Regarding the outcome differences between genders
in the present study, the handgrip strength test produced
higher scores among men, with a median of 25.76 kgf
(9.17) compared to the women (p < 0.001) (Table 4). For
other functional outcomes, there was no statistical differ-
ence between men and women.

Outcomes correlation

When analysing the correlation of TUG, Barthel
Index, Brief Fatigue Inventory, and handgrip strength,
with age and number of falls and hospitalizations within
the previous 12-months, the only TUG was found to have
a mild correlation with age (p = 0.028) (Table 5).

Gait mobility (seconds to perform TUG) was nega-
tively correlated to Barthel index (rho = —0.302) and posi-
tively with oncological fatigue (rho = 0.294). Barthel

index was correlated positively with handgrip strength
(rho = 0.239) and negatively with oncological fatigue
(rho = —0.394).

Discussion

This study assessed functional outcomes and fatigue
among older patients who were being treated for cancer
and were in out-patient medical appointments. We identi-
fied that they presented functional impairments, as 58%
were dependent to perform activities of daily living. Those
activities that required major aid were chair/bed transfers,
mobility, and climbing stairs. Handgrip strength was
below the reference values for their age and 78.4% were
classified with the risk of falls according to the TUG test.
Meanwhile, fatigue was highly prevalent among men and
women, the intensity of fatigue was considered moderate.
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Table 4 - Comparison of TUG, handgrip strength, functional status, and fatigue between older men and older women with cancer (n = 116).

All participants (n = 116) Women (n = 66) Men (n =50)

X (SD) Median (IQR) X (SD) Median (IQR) X (SD) Median (IQR) p value
Timed up and Go (s) 14.1 (5.8) 12.0 (8.0) 14.3 (6.3) 12.0 (8.0) 13.8(5.2) 12.0 (8.0) 0.729%
Handgrip strength (kgf) 23.0 (6.6) 21.7.(9.3) 20.9 (6.0) 20.3 (6.9) 25.9(6.8) 25.7(9.2) <0.001%
Barthel index score 94.0 (9.2) 95.0 (10.0) 91.7 (12.9) 95.0 (10.0) 92.7 (12.5) 95.0 (10.0) 0.743%
Brief Fatigue Inventory score 40.4 (19.9) 41.0 (27.5) 43.7 (18.6) 43.0(21.3) 38.0(19.1) 39.5(24.3) 0.091%

+: independent t-test; i: Mann-whitney U test; X: mean; SD: standard deviation; IQR: interquartile range.

Table 5 - Correlations between functional outcome measures, age, number of falls, and hospitalizations within 12-months (n = 116).

TUG# Barthel Index Handgrip Fatigue Score  Age Number of falls (12-  Number of hospitalizations (12-
()] ® strength (p) () ()] months) (p) months) (p)
TUGH# NA —0.302* —0.139 0.294* 0.204* 0.031 0.083
Barthel index ~ —0.302* NA 0.239* —0.394* —0.124 —0.055 —0.075
Handgrip —0.139 0.239* NA —0.117 0.161 —0.003 0.081
strength
Fatigue score 0.294* —0.394* —0.117 NA 0.031 0.061 0.028

p: spearman's rho test; *significant correlations at p < 0.05; #TUG: Timed up and Go in seconds. NA: not applicable.

In a Mexican study with 543 older adults (average
age 76 years old) without cancer, about 15% of them were
dependent when performing daily activities®®. In the pre-
sent study, the rates are higher, as more than half of our
older adults with cancer were dependent on their daily
activities, especially those involving chair/bed transfers,
mobility, and climbing stairs. According to a previous
Chilean study involving 975 older adults with an average
age of 70 years-old, functional limitations can be pre-
dictors for mortality, morbidity, and disability for older
adults®'.

In this study, handgrip strength levels were below
the cut-off thresholds for men and women, which suggests
they might have or develop sarcopenia. Men had a median
of 25.87 kgf, while women had a median of 22.63 kgf, and
the cut-off is 32 kgf for men and 22 kgf for women®. A
previous Indonesian study with 352 participants with an
average age of 69 years-old showed that low handgrip
strength is associated with malnutrition and age of above
75 years-old®>. A study with 104 older and young cancer
patients in Turkey, showed a moderate relation between
handgrip strength and lean body mass*.

Despite the high probabilities of falls (78.4%), in
this study, when considering the time of performing the
TUG test, there was a lower quantity of older cancer
patients who reported falls within the preceding 12-
months (21.6%). This result might be explained by a pre-
vious systematic review with meta-analyses, whereas the
TUG test was not a significant predictor of falls, being
accurate only 57% of the time. The same study does not
support the use of the TUG test as a reliable predictor of
falls for older adults in clinical practice *°. The TUG test

showed a mild correlation with age, which might be due to
the increased incidence of sarcopenia found in individuals
aged 75 and over™.

Most participants reported a moderate fatigue level,
and approximately 25% of patients reported a severe fati-
gue level. In addition, fatigue was correlated to functional
outcome measures (Gait mobility and independence in
daily life). A study with breast cancer women undergoing
chemotherapy also showed a moderate correlation
between fatigue and functional impairment which was
evaluated with a scale that considered impairment in work,
home management, social activities, private leisure activ-
ities, and relationships®®. Another study with older adults
receiving chemotherapy for solid malignancies also
showed a correlation between fatigue and functional status
measured with the indicator dependence on instrumental
activities of daily life*’.

Fatigue is an important subject for adults with can-
cer, which is characterized by the chronicity of this symp-
tom, itself considered a disagreeable, harrowing sensation,
and a life-limiting experience’®*’. Patients with fatigue
often report tiredness, cognitive impairment, sleepiness,
mood alterations, and muscle weakness®. The literature
suggests that a 12-week program of exercise reduces fati-
gue among patients diagnosed with cancer’'. Exercise
programs should include warm-ups, aerobic training, mus-
cle strengthening pectoralis and lower limbs, stretching,
and relaxing, the protocol should be performed twice to
three times a week, to 50%-80% of cardiac frequency’'.
Exercise protocols could reduce fatigue, improve strength,
balance, and the functional activities of older adults with
cancer. Nevertheless, few cancer patients have access to
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exercise programs or rehabilitation®. There is a necessity
to improve access to rehabilitation that includes physical
exercises for older cancer survivors.

We did not find significant correlations between the
number of falls/hospitalizations and functional outcomes.
Probably other factors related to the aging process, cancer,
or its treatments (medications, peripheral neuropathy)
might impact more on falls rather than functional out-
comes. A Canadian study identified that falls were not
commonly reported by older cancer patients nor prior-
itized by oncologists and falls did not impact their cancer
treatment procedures very often’>.

The strengths of the present study are the fact we
included several types of neoplasms in accordance with
cancer prevalence in Chile, that we controlled for the cog-
nitive levels of participants to guarantee the full compre-
hension of assessments that were performed, and that we
used valid and reliable instruments. One of the limitations
of the present study is the cross-sectional design that does
not allow a cause-effect relation. In addition, the survey
was conducted in only one hospital in Chile using a con-
secutive sampling.

Conclusions

Therefore, we can conclude that the older cancer
patients in our study reported moderate fatigue and
showed functional impairments: low handgrip strength
scores, and a high dependence in daily basic activities,
especially those associated with mobility, dressing, and
bladder or bowel function. Further studies should address
a greater number of participants and perform the survey in
several health centers. Health care centers dealing with
older cancer patients should add physical exercises to
reduce fatigue and the loss of lean body mass and improve
independence in daily activities.
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