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Abstract: Elderly cancer survivors (patients with any stage of cancer or a history of cancer) are
precious members of our society and they can be easily found in various types of surveys. As is
well known, good nutrition is important in elderly people suffering from cancer. Proper nutritional
evaluation and intervention not only improves their quality of life but also helps them to receive
adequate treatment, thereby prolonging individual survival and reducing social healthcare costs.
In this study, we retrieved elderly cancer survivors from national survey data and assessed their
nutritional status as good or bad. Then, we described the individual, physical, and mental health
factors between people with good and bad nutrition. Physical and psychological variables associated
with poor nutritional status were evaluated through regression analysis. We investigated data from
the 2017 National Survey of Older Persons, and cancer patients aged 65 years or over were eligible. A
total of 360 adults were enrolled and more than half (57.2%, n = 206) were in a poor nutritional status.
We applied individual variable-adjusted statistical models and discovered that limited instrumental
activities of daily living (IADL) (OR 2.15, 95% CI 1.08–4.28) and poor subjective health status (OR
1.74, 95% CI 1.00–3.02) were significantly associated with poor nutrition on logistic regression. Our
research findings suggested that IADL and self-rated health status needed to be addressed in old
cancer survivors at nutritional risk. The early recognition and management of nutrition in these
populations might help them to live longer and have a better quality of life, eventually reducing
socioeconomic burdens.

Keywords: cancer; malnutrition; risk factor; older adults

1. Introduction

Human life expectancy has increased by three decades over the past century. In this
era of global aging, the rapid increase in the numbers of elderly people inevitably prompts
personal, social, national, and worldwide distress. The Republic of Korea is now one of
the world’s fastest aging countries. It became classed as an ‘aged society’ just 17 years
after it was named an ‘aging society’ in 2000 [1]. The proportion of people aged 65 and
over reached 15 percent of the total population by the end of 2019. Additionally, an official
report from Statistics Korea predicted that South Korea will become the world’s most aged
society by 2067 [2].

An overwhelming increment in the aged population has brought a higher prevalence
of malignant neoplasms, as well as various degenerative diseases. One in four women and
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one in three men are diagnosed with cancer during their lifetime, globally [3]. In Korea,
cancer has become the top-ranked cause of death over the last ten years, and 229,180 cancer
diagnoses were recorded in 2016 alone [4]. In general, risk factors for cancer include age, a
personal or family history of cancer, smoking, obesity, alcohol consumption, certain types
of infections, and exposure to environmental hazards, etc. [5] Above all things, advanced
age is strongly associated with most of the common malignancies such as lung, colon,
pancreas, and prostate cancers [6]. By virtue of the advances in public health and medical
science, the number of elderly cancer survivors (any adult diagnosed with malignancy)
is estimated to grow in an exponential, rather than linear, manner. The natural history
of cancer, with a few exceptions, is now being transformed from a lethal disease into a
chronic medical condition [7], and this means that malignancy has raised personal interest
in quality of life and has become a worldwide healthcare issue [8].

Good nutrition is important for chronic diseases, particularly cancer. Nutrition is a
modifiable factor that can reduce the chances of disease progression [9], but up to 85%
of cancer patients are at risk of malnutrition during the course of their treatment [10].
Malnutrition in both patients on active treatment and those in survivorship are attributable
to various causes: cancer-induced cachexia, metabolic dysregulation, treatment-related
toxicities, and psychological causes such as depression, emotional distress, and social
isolation [11–13]. Poor nutrition hinders old cancer patients from overcoming various
morbid conditions, thus resulting in a poor prognosis and survival [13,14]. In other words,
adequate nutritional assessment/intervention not only improves the quality of life but
also helps them to receive adequate treatment, thereby prolonging individual survival and
reducing social healthcare costs.

Cancer survivors are everywhere, living their own lives in our neighborhood. When
we pay a little bit of attention to them, they are easily found among various types of surveys.
In this study, we hypothesized that we could gain deep insights on nutrition and its related
factors in elderly cancer survivors while using large-sized and well-designed data from
a national survey. First, we compared individual, physical, and mental health factors
between well-nourished and poorly nourished cancer survivor groups using public data.
We then aimed to find out statistically significant physical and psychological variables
associated with poor nutrition by controlling various individual characteristics.

2. Materials and Methods
2.1. Data Source

Under the approval of the National Statistical Office, we collected original data from
the Korean Health and Welfare Data Portal. Our data derived from the 2017 National
Survey of Older Persons (NSOP) [1]. The database was made up of a stratified random
sample of about ten thousand adults who were living in general housing facilities, and
was designed to be representative of the Korean elderly population. NSOP 2017 took
place through in-person interviews, involving 10,299 senior citizens aged 65 or older in
934 survey areas from June to August 2017. The survey was carried out by 60 professional
surveyors (separated into 15 teams of four surveyors each, one supervisor in each team),
trained by the skilled research staff beforehand.

2.2. Patient Selection and Study Design

From the original data of 10,299 participants, a total of 360 cancer survivors with
available nutrition status were eligible (Figure 1). Cancer survivors were defined as those
who gave an affirmative answer to the following survey item: “Are you suffering from
cancer or malignant neoplasm for more than 3 months after doctor’s diagnosis?”

We assessed predictive factors for poor nutrition using three (individual, physical and
psychological) pivotal categories based on descriptive, correlational, and cross-sectional
design. Afterward, we devised individual variables-adjusted models to determine essen-
tial physical and psychological variables in terms of poor nutrition on multiple logistic
regression.
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Figure 1. Flow diagram of inclusion of study population.

2.3. Measurements
2.3.1. Nutrition

In accordance with the ‘Determine Your Nutritional Health’ questionnaire of the
Nutrition Screening Initiative [15], individual nutritional status was evaluated. This mea-
surement tool was composed of ten binary (“yes” or “no”) items. To each question, a “yes”
was scored in a range of 1 to 4, whereas “no” was scored 0. The total scores of ten responses
were classified as follows: 0–2: good nutritional state, 3–5: moderate nutritional risk, ≥6:
high nutritional risk. Then, a score of 0–2 was considered to be “in good nutrition” while a
final score of more than 2 was defined as “in poor nutrition”, as a dichotomy.

2.3.2. Individual Factors

Individual variables were grouped into 4 subcategories: demographic, socioeconomic,
health status, and health-related behavior. Firstly, demographic factors were composed
of age, sex, and marital status (living with spouse or living without spouse). Secondly,
an education level (0–6 yrs, 7–9 yrs, 10–12 yrs, or ≥13 yrs) and degree of household
income (Q1 [the lowest quartile], Q2, Q3, Q4, or Q5) of respondents were categorized as
socioeconomic variables. Thirdly, chronic medical diseases (hypertension, diabetes, and
arthritis), body mass index (BMI), and the number of current medications (0, 1, 2, or ≥3)
were classified as health status variables. Lastly, health-related behaviors involved exercise,
smoking (past/never or current), and alcohol consumption.

The presence or absence of chronic diseases was assessed based on the following ques-
tions: “have you been suffering from any diseases like hypertension, diabetes, mellitus or
arthritis for more than 3 months?”, and “have you been diagnosed with the above diseases
by any doctor?” Respondents who answered “yes” to both questions were determined to
have a chronic disease. Identification of the number of medications was conducted using
the next question: “how many prescribed medications have you been taking over the past 3
months or more?”. Exercise for more than 150 min per week is recommended by the World
Health Organization (WHO) [16]. A “No” response to the question of “do you usually
exercise?” was regarded as “none”. Accordingly, exercise levels were classified into three
subtypes: within the recommended level (≥150 min/week), below the recommended level
(<150 min/week), and none. Alcohol intake was evaluated using the National Institute
on Alcohol Abuse and Alcoholism criteria [17]. In older adults aged 65 years and over,
an alcohol intake of less than one standard drink (a 350 mL glass of beer) per day was
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regarded as a reasonable degree in this study; an intake of more than one standard drink
per day was regarded as immoderate. Those who did not drink at all were assigned to
“none”.

2.3.3. Physical Health Factors

Physical variables included hearing, vision, activities of daily living (ADL), instru-
mental activities of daily living (IADL), and muscle strength.

Sensory discomforts were classified as visual and hearing difficulties. Visual discom-
fort was defined as “uncomfortable” in respondents who answered “uncomfortable” or
“very uncomfortable.” Likewise, auditory discomfort was defined as “discomfort” in those
who responded “uncomfortable” or “very uncomfortable.”

The degree of ADL limitation was evaluated using the Korean Activities Daily Living
scale [18]. This scale consisted of seven domains: “dressing”, “face washing, brushing teeth,
and shampooing”, “bathing”, “eating food”, “bowel and bladder control (continence)”,
“toilet use”, and “getting up and walking across the room (transfer)”. Each domain
was assessed by a 3-point rating method (total independence/partial dependence/total
dependence) and a higher score stood for a more severely limited daily living routine.

A score of 0, total independence, was considered as “no limitation”. A score of 1 and
2, indicating “partial and complete dependence”, respectively, was determined as “having
limitation”. Individuals who reported any dependency in more than one domain were
considered as having an ADL impairment.

Limitation to IADL was assessed according to the Korean Instrumental Activity of
Daily Living scale [18]. This scale was composed of ten items: “personal grooming”,
“performing household chores”, “preparing meals”, “laundry”, “taking medications on
time”, “going out for a short walk”, “shopping”, “managing money”, “ability to make
and receive phone calls”, and “using public transportation”. Total independence was
classified as “no limitation”. On the other hand, the others (partial, complete, little, much
dependence, and cannot be done at all) were regarded as “having limitation”. Additionally,
participants who complained of any restriction in more than one item were considered to
have an IADL limitation.

The following task, the so-called “five times sit to stand test” requested: “Please sit
and rise on a chair or bed with both hands placed in front. Repeat this movement 5 times
without using both hands.” This was used for estimating muscular strength. Good muscle
strength was defined when tasks were completed without any difficulty. By contrast, either
“Tried but couldn’t finish 5 times” or “Can’t even try” was considered as poor muscle
strength.

2.3.4. Mental Health Factors

Psychological variables involved insomnia, depression, and subjective health status.
Insomnia was assessed using the following question: “have you been suffering from

insomnia for more than 3 months?”
Depression was evaluated based on the Korean version of the 15-item Geriatric De-

pression Scale (Short-version of GDS-K; SGDS-K) [19]. The optimal cut-off values for
SGDS-K in screening clinically meaningful depression were suggested as ≥8 (total scores
range from 0 to 15). Based on this proposal, scores of ≥8 and <8 were classified into the
dichotomy of “depressed” and “not depressed”.

Self-rated health (SRH) was assessed using the next five-choice Likert scale question,
“How would you judge your health status generally?” The five answers were dichotomized
into “negative” (very poor or poor) or “positive” (fair, good, or very good) for our analysis.

2.4. Statistical Analysis

We performed descriptive statistics using the χ2 or t-test to compare differences in
the nutritional status in view of the individual, physical and psychological aspects (p-value
less than 0.05 is statistically significant). Initially, each independent factor was analyzed
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for univariate logistic regression, and then, statistically significant factors were selected
for carrying out multivariate logistic regression. Afterward, we built our novel individual
variables-adjusted models to minimize potentially confounding influences by individual
variables. The factors from the individual category, including demographic, socioeconomic,
health status, and the health-related behavior subcategories, were combined into groups
and entered into logistic regression models step by step. In the process of designing
models, we hypothesized that variables in the demographic subcategory (such as age,
sex, and marital status) were the least modifiable (depending on one’s effort) among
four subcategories. The other subcategories such as socioeconomic, health status, and
health-related behaviors could be more easily modifiable in consecutive order. Based on
this assumption, we first built Model I (consisting of demographic subcategory only) and
then we gradually encompassed easily modifiable subcategories in a stepwise way, which
were presented as Model II, III, and IV. (Model I: demographic variables only, Model II:
demographic and socioeconomic factors, Model III: demographic, socioeconomic, and
health status factors, Model IV: all the individual factors) (Figure 2). Odds ratios (ORs)
and the corresponding 95% confidence intervals (CIs) were also presented. The level of
statistical significance was set at p-value less than 0.05. The data were analyzed using the
IBM SPSS version 22.0 software package (IBM, Armonk, NY, USA).

Figure 2. Proposed individual variables-adjusted models. The variables from individual subcate-
gories (demographic, socioeconomic, health status, and health-related behavior) were combined in
consecutive order and four experimental models were built.

3. Results
3.1. Prevalence of Poor Nutrition in Elderly Cancer Survivors

Among 360 adults with a history of malignant neoplasm, more than half of them
(57.2%, n = 206) were in poor nutrition.

3.2. Differences in Individual Variables between Good and Poor Nutrition Groups

Differences in nutritional status according to individual variables are summarized
in Table 1. With respect to demographic, socioeconomic, health status, and health-related
behavior components, about half of the items (age, sex, marital status, hypertension,
arthritis, and the number of medications) showed statistical significance between good and
poor nutrition groups.
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Table 1. Differences in individual variables between good and poor nutrition (n = 360).

Individual Variables Classification

Good Nutrition Poor Nutrition

χ2 p
(n = 154) (n = 206)

n (%) or n (%) or

M ± SD * M ± SD *

Demographic

Age 73.3 ± 5.9 74.6 ± 5.8 2.02 0.045

Sex
Male 87 (56.5) 93 (45.1)

4.54 0.043Female 67 (43.5) 113 (54.9)

Marital status
Living with spouse 120 (77.9) 118 (57.3)

16.76 <0.001Living without spouse 34 (22.1) 88 (42.7)

Socio-economic

Education

0–6 years 79 (51.3) 123 (59.7)

3.43 0.331
7–9 years 29 (18.8) 30 (14.6)

10–12 years 32 (20.8) 41 (19.9)
≥13 years 14 (9.1) 12 (5.8)

Quantiles of
household

income

Q1 (lowest) 20 (13.0) 47 (22.8)

7.97 0.093
Q2 32 (20.7) 40 (19.4)
Q3 30 (19.5) 46 (22.4)
Q4 36 (23.4) 39 (18.9)

Q5 (highest) 36 (23.4) 34 (16.5)

Health status

Disease
Hypertension 60 (39.0) 115 (55.8) 10.03 0.002

Diabetes 33 (21.4) 61 (29.6) 3.06 0.080
Arthritis 36 (23.4) 70 (34.0) 4.77 0.029

BMI **
Underweight (<18.5) 6 (3.9) 17 (8.3)

4.58 0.205Normal (≥18.5, <25) 113 (73.4) 132 (64.1)
Overweight (≥25) 35 (22.7) 57 (27.6)

Number of
medication(s)

0 25 (16.2) 8 (3.9)

44.03 <0.001
1 18 (11.7) 7 (3.4)
2 23 (14.9) 10 (4.8)
≥3 88 (57.1) 181 (87.9)

Health-
relatedBehavior

Exercise
None 39 (25.3) 68 (33.0)

4.74 0.093<150 min. a week 30 (19.5) 48 (23.3)
≥150 min. a week 85 (55.2) 90 (43.7)

Smoking Past/Never 8 (5.2) 16 (7.8)
0.94 0.333Current 146 (94.8) 190 (92.2)

Drinking
None 131 (85.1) 179 (86.9)

4.36 0.113≤1 standard drink/day 8 (5.2) 3 (1.4)
>1 standard drink/day 15 (9.7) 24 (11.7)

* M ± SD, mean ± standard deviation. ** BMI, body mass index.

3.3. Differences in Physical and Psychological Variables between Good and Poor Nutrition Groups

Differences in nutritional status according to physical and psychological variables are
summarized in Table 2. ADL and IADL limitations, as well as poor muscle strength, were
more frequently observed in the poor nutrition group. Likewise, statistically significant
differences were found between the two groups in terms of physical factors such as ADL,
IADL, and muscle strength.

There were also statistically significant differences between the two groups in view of
mental health factors such as insomnia, depression, and subjective health status (Table 2).
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Table 2. Differences in physical and psychological characteristics between good and poor nutrition (n = 360).

Physical and Psychological Variables Classification

Good Nutrition Poor Nutrition

χ2 p(n = 154) (n = 206)

n (%) n (%)

Physical

Visual
discomfort

No 89 (57.8) 121 (58.7)
0.03 0.857Yes 65 (42.2) 85 (41.3)

Hearing
discomfort

No 121 (78.6) 168 (81.6)
0.50 0.482Yes 33 (21.4) 38 (18.4)

ADL *
limitation

No 150 (97.4) 167 (81.1)
22.36 <0.001Yes 4 (2.6) 39 (18.9)

IADL **
limitation

No 131 (85.1) 117 (56.8)
32.86 <0.001Yes 23 (14.9) 89 (43.2)

Muscle strength Good 135 (87.7) 138 (67.0)
20.55 <0.001Poor 19 (12.3) 68 (33.0)

Psychological

Insomnia
No 152 (98.7) 191 (92.7)

7.01 0.008Yes 2 (1.3) 15 (7.3)

Depression No 36 (23.4) 91 (44.2)
16.70 <0.001Yes 118 (76.6) 115 (55.8)

Subjective
health status

Positive 76 (49.4) 54 (26.2)
20.45 <0.001Negative 78 (50.6) 152 (73.8)

* ADL, Activities of daily living. ** IADL, Instrumental activities of daily living.

3.4. Multivariable Logistic Regression Analysis of Factors in Elderly Cancer Survivors with Poor
Nutrition Using Individual Variables-Adjusted Models

To evaluate the physical and psychological factors affecting risks for malnutrition, we
applied our unique individual variable-adjusted models, as mentioned above. In Model IV,
poor nutrition in elderly cancer survivors was significantly associated with IADL limitation
(odds ratio (OR) 2.15, 95% confidence interval (CI) 1.08–4.28) and negative SRH (OR 1.74,
95% CI 1.02–3.02) on multivariate analysis (Table 3). Remarkably, both variables were
consistently meaningful from Model I to IV.

Table 3. Multivariable logistic regression analysis of factors associated with nutritional status in elderly cancer survivors.

Variables
Model I Model II Model III Model IV

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Visual discomfort 0.67 (0.41–1.10) 0.68 (0.42–1.12) 0.76 (0.45–1.28) 0.75 (0.45–1.27)
Hearing discomfort 0.65 (0.35–1.20) 0.64 (0.35–1.19) 0.62 (0.32–1.17) 0.62 (0.33–1.19)

ADL * limitation 2.98 (0.90–9.90) 2.90 (0.87–9.65) 2.69 (0.78–9.29) 2.48 (0.72–8.96)
IADL ** limitation 2.13 (1.12–4.06) *** 2.16 (1.13–4.12) *** 2.09 (1.05–4.16) *** 2.15 (1.08–4.28) ***

Poor muscle strength 1.64 (0.85–3.19) 1.64 (0.84–3.18) 1.51 (0.75–3.03) 1.53 (0.75–3.08)
Insomnia 3.94 (0.82–18.88) 3.88 (0.81–18.58) 3.02 (0.62–14.72) 3.09 (0.63–15.02)

Depreesion 1.49 (0.87–2.56) 1.51 (0.87–2.62) 1.60 (0.88–2.87) 1.56 (0.86–2.82)
Negative subjective health 1.84 (1.10–3.07) *** 1.89 (1.13–3.18) *** 1.77 (1.02–3.06) *** 1.74 (1.02–3.02) ***

Model I: adjusted for demographic (age, sex, marital status) characteristics only. Model II: adjusted for demographic and socioeconomic
(education and household income) characteristics. Model III: adjusted for demographic, socioeconomic, and health status (disease,
BMI, and number of medications) characteristics. Model IV: adjusted for demographic, socioeconomic, health status, and health-related
behavior (exercise, smoking, and drinking) characteristics. * ADL, Activities of daily living. ** IADL, Instrumental activities of daily living.
*** p < 0.05.
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4. Discussion
4.1. Nutrition Is Significant in Old Cancer Survivors but Is Overlooked or Undermanaged in the
Real World

Nutrition is significant in senior cancer patients in terms of quality of life and even
survival, but, in reality, malnutrition is very common among cancer survivors. To make
this situation worse, it is readily overlooked or undermanaged even after it is detected
by healthcare providers [20]. Most cancer survivors are highly motivated to seek poten-
tially beneficial nutritional ingredients or behaviors for themselves [21], but healthcare
professionals have little or no interest and sometimes simply refer patients to nutritional
counselors. Poor nutrition cannot be overemphasized because it results in weight loss, sar-
copenia, immune deficiencies, infections, vulnerability to stressors, and higher mortality [7].
This is why proper nutritional assessment and timely intervention are needed for elderly
cancer survivors. Maintaining good nutritional status not only improves the individual
quality of life but also helps to increase treatment compliance. Nutritional support helps
cancer survivors to live longer and healthier, eventually reducing socioeconomic healthcare
burdens on society.

Not to mention the problem lists on the medical record, healthcare workers need to
pay additional attention to patients’ individual, physical, and psychological characteristics.
Of course, this takes considerable time and effort for medical staff, but cancer patients
deserve it. Given the importance of nutrition during the treatment and surveillance
phase, it is a worthwhile effort to explore meaningful factors associated with nutrition.
Furthermore, cancer survivors are everywhere and easily identifiable in various types of
public or private surveys. In this regard, insights from national survey data (which is
primarily based on comprehensive face-to-face interviews) might be more feasible than
those from disease-focused medical investigations in certain situations like cancer-related
malnutrition.

4.2. Old Cancer Survivors Are at Risk of Malnutrition If They Complain of IADL Limitation or If
They Feel Unhealthy

In this study, we found that both IADL and SRH statuses were statistically associated
with nutritional health in old survivors. We have to keep in mind that patients are at risk
of malnutrition if they complain of any limitation to IADL or if they perceive themselves
as unhealthy.

The ADL refers to a constellation of fundamental activities required to accomplish
independence as an individual member of society [22]. Elderly cancer survivors frequently
complain about an incessant physical burden, exercise intolerance, and general decon-
ditioning. All of these can negatively affect their ability to perform independent daily
routines [23]. The ADL can be divided into two subcategories: physical ADL (PADL) and
instrumental ADL (IADL) [24]. The PADL encompasses basic care activities like personal
hygiene, feeding, toileting, ambulating, and dressing, while IADL refers to more complex
tasks such as shopping, meal preparation, using transportation, doing household chores,
and managing medications. Compared to PADL, IADL requires more organizational think-
ing skills [25]. Therefore, IADL might be more easily influenced by cognitive or mental
changes along with decreased physical ability. Thus, the IADL needs to be assessed and
considered as a different concept from ADL [26]. Even in the case of seemingly healthy
old people managing themselves well, there might be subtle impairments in the IADL. For
example, in the early course of anti-cancer treatment, patients have more trouble with IADL
than with PADL. This reflects the fact that components of IADL need a somewhat higher
level of functional capabilities [27,28]. Another systematic review also demonstrated that
one-half required assistance to perform IADL among 19,246 adult cancer patients aged
over 18 [22]. Based on these findings, we can forecast that IADL limitations could be more
common and serious for those old cancer survivors.

There is growing evidence of poor SRH and its relationship with future morbidity
and mortality [29,30]. Unfortunately, the same goes for cancer survivors. Shadbolt et al.
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reported that SRH status could be a predictor of survival in advanced-stage cancer pa-
tients [31]. Certainly, one of the most important objectives of cancer treatment is to prolong
one’s life expectancy. But treatment processes are often accompanied by intractable can-
cer pain, sustained fatigue, reduced physical fitness, and psychiatric problems such as
depression [32,33]. Previous studies proposed an association between poor nutrition and
negative SRH in general and in hospitalized populations [34,35]. Hospitalized patients
who regarded them as unhealthy had a tendency to have an insufficient food intake, which
increased the risk of in-hospital mortality.

4.3. Limitations and Strengths of Our Study

As mentioned above, our study revealed IADL limitations (physical health factor) and
poor SRH (mental health factor) are in association with malnutrition risk. Actually, both
IADL and SRH are multidimensional concepts per se; a variety of individual, physical, and
psychological factors positively or negatively affect them. Thus, it is usually advised to
interpret IADL and SRH from a holistic perspective. To improve cancer patients’ nutritional
statuses, limited IADL and negative SRH must be recognized as early as possible to provide
well-timed nutritional management. Good nutrition extends cancer-related survival and
alleviates social healthcare burdens in the long run.

There were three major limitations in this study. First, our data analysis had a cross-
sectional design, which may not always find causality; the cause-and-effect relationship
between cancer and malnutrition could be ambiguous, which was an inherent limitation of
the study design. Second, there may be a possible recall bias as the primary data source was
interview responses. Third, specific cancer location, type, stage, duration since diagnosis,
and treatment status were not available since this official survey focused on the general
elderly population rather than on cancer patients. In addition, only survivors diagnosed
with cancer for more than 3 months were eligible, while the other “within 3 months”
survivors were left unanalyzed. A major disadvantage of using secondary data is that it
may not answer the researcher’s research-related questions or does not contain certain
information that the researcher would like to have. Thus, special attention should be given
when interpreting secondary data analysis. Further research is needed to validate our
models in older cancer survivors at nutritional risks.

Despite these shortcomings, our report is the first study using nationwide data of
community-dwelling older cancer survivors who were at risk of malnutrition. We also
investigated physical and psychological variables associated with malnutrition using multi-
step variable-adjusted models. Based on our results, public health professionals may gain
insight on how important it is to detect early malnutrition risk factors and provide timely
support in order to relieve individual, social, and worldwide burdens from cancer-related
malnutrition.

5. Conclusions

Our findings suggest that limited IADL and poor SRH need to be addressed in old
cancer survivors who are at nutritional risk. The early recognition and management of
malnutrition in these populations might help them to live longer and with a better quality
of life, eventually reducing socioeconomic healthcare expenses in our society.

Author Contributions: Conceptualization, J.K.; methodology, M.B.; validation, E.K.; formal analysis,
M.B.; investigation, E.K.; resources, E.K., M.B.; data curation, M.B.; writing—original draft prepa-
ration, M.B.; writing—review and editing, J.K. All authors have read and agreed to the published
version of the manuscript.

Funding: This study received no funding.

Institutional Review Board Statement: Institutional Review Board (IRB) determined that this re-
search was exempt from IRB review because this project used existing public data which did not
contain any personal information (IRB No. KUIRB-2021-0068-01).

Informed Consent Statement: Not applicable.



Int. J. Environ. Res. Public Health 2021, 18, 9313 10 of 11

Data Availability Statement: Not applicable.

Acknowledgments: Authors would like to thank to members of the Korean Healthcare Technology
R&D project from Ministry of Health and Welfare who conducted this national survey.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Chung, K. 2017 National Survey of Older Koreans: Findings and Implications; The Korean Institute for Health and Social Affairs:

Seoul, Koera, 2018.
2. Statistics Korea (KOSTAT). Population Projections for Korea (2017–2067); Statistics Korea (KOSTAT): Daejeon, Korea, 2019.
3. Fitzmaurice, C.; Allen, C.; Barber, R.M.; Barregard, L.; Bhutta, Z.A.; Brenner, H.; Dicker, D.J.; Chimed-Orchir, O.; Dandona, R.;

Dandona, L.; et al. Global, Regional, and National Cancer Incidence, Mortality, Years of Life Lost, Years Lived with Disability, and
Disability-Adjusted Life-years for 32 Cancer Groups, 1990 to 2015: A systematic analysis for the global burden of disease study.
JAMA Oncol. 2017, 3, 524–548. [CrossRef]

4. Jung, K.-W.; Won, Y.-J.; Kong, H.-J.; Lee, E.S. Cancer Statistics in Korea: Incidence, Mortality, Survival, and Prevalence in 2016.
Cancer Res. Treat. 2019, 51, 417–430. [CrossRef]

5. Anand, P.; Kunnumakkara, A.B.; Sundaram, C.; Harikumar, K.; Tharakan, S.T.; Lai, O.S.; Sung, B.; Aggarwal, B.B. Cancer is a
Preventable Disease that Requires Major Lifestyle Changes. Pharm. Res. 2008, 25, 2200. [CrossRef]

6. Viganò, A.; Morais, J.A. The elderly patient with cancer: A holistic view. Nutrition 2015, 31, 587–589. [CrossRef] [PubMed]
7. Kurtz, J.-E.; Heitz, D.; Kurtz-Illig, V.; Dufour, P. Geriatric Oncology: How Far Have We Gone and What Are the Next Steps?

Oncology 2009, 77, 147–156. [CrossRef]
8. Vrettos, I.; Kamposioras, K.; Kontodimopoulos, N.; Pappa, E.; Georgiadou, E.; Haritos, D.; Papadopoulos, A.A.; Niakas, D.

Comparing Health-Related Quality of Life of Cancer Patients under Chemotherapy and of Their Caregivers. Sci. World J. 2012,
2012, 135283. [CrossRef] [PubMed]

9. Schneider, S.M.; Hébuterne, X. Nutritional support of the elderly cancer patient: Long-term nutritional support. Nutrition 2015,
31, 617–618. [CrossRef]

10. Santarpia, L.; Contaldo, F.; Pasanisi, F. Nutritional screening and early treatment of malnutrition in cancer patients. J. Cachex-
Sarcopenia Muscle 2011, 2, 27–35. [CrossRef]

11. Blanc-Bisson, C.; Fonck, M.; Rainfray, M.; Soubeyran, P.-L.; Bourdel-Marchasson, I. Undernutrition in elderly patients with cancer:
Target for diagnosis and intervention. Crit. Rev. Oncol. 2008, 67, 243–254. [CrossRef] [PubMed]

12. Chantragawee, C.; Achariyapota, V. Utilization of a Scored Patient-Generated Subjective Global Assessment in Detecting a
Malnourished Status in Gynecologic Cancer Patients. Asian Pac. J. Cancer Prev. 2016, 17, 4401–4404.

13. Van Cutsem, E.; Arends, J. The causes and consequences of cancer-associated malnutrition. Eur. J. Oncol. Nurs. 2005, 9 (Suppl. 2),
S51–S63. [CrossRef] [PubMed]

14. Newman, A.B.; Yanez, D.; Harris, T.; Duxbury, A.; Enright, P.L.; Fried, L.P.; Cardiovascular Study Research Group. Weight
Change in Old Age and its Association with Mortality. J. Am. Geriatr. Soc. 2001, 49, 1309–1318. [CrossRef] [PubMed]

15. Dwyer, J. Strategies to Detect and Prevent Malnutrition in the Elderly: The Nutrition Screening Initiative. Nutr. Today 1994, 29,
14–24. [CrossRef]

16. WHO. WHO Guidelines Approved by the Guidelines Review Committee. In Global Recommendations on Physical Activity for
Health; World Health Organization: Geneva, Switzerland, 2010.

17. Allen, J.P. Assessing Alcohol Problems: A Guide for Clinicians and Researchers, 2nd ed.; NIH Publications: Bethesda, MD, USA, 2003.
18. Won, C.W.; Yang, K.Y.; Rho, Y.G.; Kim, S.Y.; Lee, E.J.; Yoon, J.L.; Cho, K.H.; Shin, H.C.; Cho, B.R.; Oh, J.R.; et al. The Development

of Korean Activities of Daily Living (K-ADL) and Korean Instrumental Activities of Daily Living(K-IADL) Scale. J. Korean Geriatr.
Soc. 2002, 6, 107–120.

19. Cho, M.J.; Bae, J.N.; Suh, G.H.; Hahm, B.J.; Kim, J.K.; Lee, D.W.; Kang, M.H. Validation of Geriatric Depression Scale, Korean
Version(GDS) in the Assessment of DSM-III-R Major Depression. J. Korean Neuropsychiatr. Assoc. 1999, 38, 48–63.

20. Arends, J.; Baracos, V.; Bertz, H.; Bozzetti, F.; Calder, P.C.; Deutz, N.E.P.; Erickson, N.; Laviano, A.; Lisanti, M.P.; Lobo, D.N.; et al.
ESPEN expert group recommendations for action against cancer-related malnutrition. Clin. Nutr. 2017, 36, 1187–1196. [CrossRef]

21. Attar, A.; Malka, D.; Sabaté, J.M.; Bonnetain, F.; LeComte, T.; Aparicio, T.; Locher, C.; Laharie, D.; Ezenfis, J.; Taieb, J. Malnutrition
Is High and Underestimated During Chemotherapy in Gastrointestinal Cancer: An AGEO Prospective Cross-Sectional Multicenter
Study. Nutr. Cancer 2012, 64, 535–542. [CrossRef]

22. Neo, J.; Fettes, L.; Gao, W.; Higginson, I.J.; Maddocks, M. Disability in activities of daily living among adults with cancer: A
systematic review and meta-analysis. Cancer Treat. Rev. 2017, 61, 94–106. [CrossRef]

23. Silver, J.K.; Baima, J.; Mayer, R.S. Impairment-driven cancer rehabilitation: An essential component of quality care and survivor-
ship. CA A Cancer J. Clin. 2013, 63, 295–317. [CrossRef]

24. Lawton, M.P.; Brody, E.M. Assessment of Older People: Self-Maintaining and Instrumental Activities of Daily Living. Gerontologist
1969, 9, 179–186. [CrossRef]

25. Sikkes, S.; Klerk, E.S.M.D.L.-D.; Pijnenburg, Y.; Scheltens, P.; Uitdehaag, B. A systematic review of Instrumental Activities of Daily
Living scales in dementia: Room for improvement. J. Neurol. Neurosurg. Psychiatry 2008, 80, 7–12. [CrossRef]

http://doi.org/10.1001/jamaoncol.2016.5688
http://doi.org/10.4143/crt.2019.138
http://doi.org/10.1007/s11095-008-9690-4
http://doi.org/10.1016/j.nut.2015.01.001
http://www.ncbi.nlm.nih.gov/pubmed/25770322
http://doi.org/10.1159/000231885
http://doi.org/10.1100/2012/135283
http://www.ncbi.nlm.nih.gov/pubmed/22619584
http://doi.org/10.1016/j.nut.2014.11.005
http://doi.org/10.1007/s13539-011-0022-x
http://doi.org/10.1016/j.critrevonc.2008.04.005
http://www.ncbi.nlm.nih.gov/pubmed/18554922
http://doi.org/10.1016/j.ejon.2005.09.007
http://www.ncbi.nlm.nih.gov/pubmed/16437758
http://doi.org/10.1046/j.1532-5415.2001.49258.x
http://www.ncbi.nlm.nih.gov/pubmed/11890489
http://doi.org/10.1097/00017285-199409000-00004
http://doi.org/10.1016/j.clnu.2017.06.017
http://doi.org/10.1080/01635581.2012.670743
http://doi.org/10.1016/j.ctrv.2017.10.006
http://doi.org/10.3322/caac.21186
http://doi.org/10.1093/geront/9.3_Part_1.179
http://doi.org/10.1136/jnnp.2008.155838


Int. J. Environ. Res. Public Health 2021, 18, 9313 11 of 11

26. Cahn-Weiner, D.A.; Boyle, P.A.; Malloy, P.F. Tests of Executive Function Predict Instrumental Activities of Daily Living in
Community-Dwelling Older Individuals. Appl. Neuropsychol. 2002, 9, 187–191. [CrossRef]

27. Mohile, S.G.; Xian, Y.; Dale, W.; Fisher, S.G.; Rodin, M.; Morrow, G.R.; Neugut, A.; Hall, W. Association of a Cancer Diagnosis
with Vulnerability and Frailty in Older Medicare Beneficiaries. J. Natl. Cancer Inst. 2009, 101, 1206–1215. [CrossRef]

28. Whittle, H.; Goldenberg, D. Functional health status and instrumental activities of daily living performance in noninstitutionalized
elderly people. J. Adv. Nurs. 1996, 23, 220–227. [CrossRef] [PubMed]

29. Lesser, G.T. Social and productive activities in elderly people. Self rated health is important predictor of mortality. BMJ 2000, 320,
185. [PubMed]

30. Yu, E.S.H.; Kean, Y.M.; Slymen, D.J.; Liu, W.T.; Zhang, M.; Katzman, R. Self-perceived Health and 5-Year Mortality Risks among
the Elderly in Shanghai, China. Am. J. Epidemiol. 1998, 147, 880–890. [CrossRef] [PubMed]

31. Shadbolt, B.; Barresi, J.; Craft, P. Self-Rated Health as a Predictor of Survival Among Patients With Advanced Cancer. J. Clin.
Oncol. 2002, 20, 2514–2519. [CrossRef]

32. Hinz, A.; Krauss, O.; Hauss, J.P.; Höckel, M.; Kortmann, R.D.; Stolzenburg, J.U.; Schwarz, R. Anxiety and depression in cancer
patients compared with the general population. Eur. J. Cancer Care 2010, 19, 522–529. [CrossRef]

33. Jacobsen, R.; Møldrup, C.; Christrup, L.; Sjøgren, P.; Hansen, O.B. Psychological and behavioural predictors of pain management
outcomes in patients with cancer. Scand. J. Caring Sci. 2010, 24, 781–790. [CrossRef]

34. Osler, M.; Heitmann, B.L.; Høidrup, S.; Jørgensen, L.M.; Schroll, M. Food intake patterns, self rated health and mortality in Danish
men and women. A prospective observational study. J. Epidemiol. Community Heal. 2001, 55, 399–403. [CrossRef]

35. Lainscak, M.; Farkas, J.; Frantal, S.; Singer, P.; Bauer, P.; Hiesmayr, M.; Schindler, K. Self-rated health, nutritional intake and
mortality in adult hospitalized patients. Eur. J. Clin. Investig. 2014, 44, 813–824. [CrossRef] [PubMed]

http://doi.org/10.1207/S15324826AN0903_8
http://doi.org/10.1093/jnci/djp239
http://doi.org/10.1111/j.1365-2648.1996.tb02660.x
http://www.ncbi.nlm.nih.gov/pubmed/8708232
http://www.ncbi.nlm.nih.gov/pubmed/10681137
http://doi.org/10.1093/oxfordjournals.aje.a009542
http://www.ncbi.nlm.nih.gov/pubmed/9583719
http://doi.org/10.1200/JCO.2002.08.060
http://doi.org/10.1111/j.1365-2354.2009.01088.x
http://doi.org/10.1111/j.1471-6712.2010.00776.x
http://doi.org/10.1136/jech.55.6.399
http://doi.org/10.1111/eci.12300
http://www.ncbi.nlm.nih.gov/pubmed/25039263

	Introduction 
	Materials and Methods 
	Data Source 
	Patient Selection and Study Design 
	Measurements 
	Nutrition 
	Individual Factors 
	Physical Health Factors 
	Mental Health Factors 

	Statistical Analysis 

	Results 
	Prevalence of Poor Nutrition in Elderly Cancer Survivors 
	Differences in Individual Variables between Good and Poor Nutrition Groups 
	Differences in Physical and Psychological Variables between Good and Poor Nutrition Groups 
	Multivariable Logistic Regression Analysis of Factors in Elderly Cancer Survivors with Poor Nutrition Using Individual Variables-Adjusted Models 

	Discussion 
	Nutrition Is Significant in Old Cancer Survivors but Is Overlooked or Undermanaged in the Real World 
	Old Cancer Survivors Are at Risk of Malnutrition If They Complain of IADL Limitation or If They Feel Unhealthy 
	Limitations and Strengths of Our Study 

	Conclusions 
	References

