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Abstract

Objectives: This study aims to determine the prevalence
of malnutrition among cancer patients and to assess the
nutritional and functional status of cancer patients un-
dergoing chemotherapy at the Oncology unit of Beit Jala
Governmental Hospital in Palestine.

Methods: During the data collection period, all patients
who received chemotherapy at the hospital’s chemo-
therapy unit were included in this cross-sectional analysis.
Anthropometric measurements and biochemical data
from the patients’ files were used to determine nutritional
status. The Nutrition Risk Screening (NRS) 2002 was
used to assess the risk of malnutrition. The Functional
Assessment of Anorexia/Cachexia Therapy (FAACT)
was used to determine functional status. A three-day diet
recall was used to determine dietary intake.
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Results: A total of 153 patients were included in the final
analysis. The results revealed that 23.8% of the patients
were at risk of malnutrition. Those who were not at risk
of malnutrition had a marginally improved functional
position. Furthermore, patients aged >65 years, males,
smokers or former smokers, and those with four or more
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comorbidities had a significantly higher prevalence of
malnutrition. In the logistic model, age >60 years was the
only indicator of malnutrition.

Conclusion: Malnutrition has a considerable prevalence
in the study sample. However, the functional status of
patients who were not at risk of malnutrition was
marginally better than that of those with malnutrition
risk.

Keywords: Cancer; Chemotherapy; Functional
Malnutrition; Nutrition status
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Introduction

Malnutrition is defined as a sub-acute or chronic nutri-
tional condition marked by changes in body composition
and function as a result of under- or over-nutrition, as well as
inflammation.! Malnutrition is primarily caused by reduced
dietary intake, absorption deficiency, requirement
alteration, and increased energy expenditure.2 Given the
correlation between malnutrition and cancer, malnutrition
affects 20%—80% of patients with cancer.” Unexplained
weight loss is a common symptom of cancer progression
and is conventional evidence of malnutrition. Furthermore,
malnutrition may impact the clinical decision to remove
the tumour and increase the risk of postoperative
complications.”* It prolongs hospitalisation and increases
care expenditures.”

Cancer is a leading cause of death worldwide.® In 2016,
there were 2536 cancer cases in the West Bank, up 5.7%
from 2015 with incidence rate of 86.4/100,000 in 2016,7
whereas Gaza’s rate was 89/100,000 in the same year.8
After heart disease (30%), cancer is the second leading
cause of death in Palestine (14%). Cancer symptoms or
side effects of treatment can cause malnutrition.” For
example, some of the side effects of chemotherapy include
nausea, vomiting, mucositis, and taste changesll(J They are
associated with a decrease in food intake, changes in
energy expenditure, and loss of lean body mass.'
Chemotherapy is administered without nutritional
monitoring in Palestine, and ergo malnutrition is a serious
problem among cancer patients. The risk of malnutrition
among Palestinian cancer patients receiving chemotherapy
is investigated in this study. Thus study further probes the
relationship between patient characteristics, lifestyle, and
the functional status and risk of malnutrition.

Materials and Methods
Study design

This cross-sectional study was conducted at the Beit
Jala Governmental Hospital’s Oncology Department

between December 2020 and February 2021. Patients
receiving cancer therapy above the age of 18 years were
eligible, and those with speech, hearing, or mental health
difficulties were excluded. The Chochrane formula for
prevalence studies was used to calculate the sample size.!?
The required sample size was 130 participants, but with
dropouts, the sample size increased to 150. A total of 212
cancer patients were invited to participate in the study;
only 162 out of the 212 invited participants agreed to
participate. The final participant count was 132 (76.4%
response rate). The Research Committee at Palestinian
Polytechnic University has provided the ethical approval
for the study protocol (Ref. no. KA/41/2019, Date: 16-
11-2019). In addition, the permission to perform the
study was obtained from the Palestinian Ministry of
Health. Further, patients signed a written consent form
prior to data collection.

Research tools and data collection

Patients were asked to complete a pre-designed ques-
tionnaire by the members of the research team. The ques-
tionnaire aimed to determine socio-demographics, medical
history, cancer-related details, lifestyle, nutritional status,
functional status, and dietary intake. Cancer-related data
include the date of diagnosis, location, stage, treatment,
completed and current chemotherapy cycles, and chemo-
therapy side effects. The lifestyle survey included questions
about smoking (type, length, and amount) and exercise
(walking and going to the gym before and after
chemotherapy).

Nutritional assessment

Anthropometric measurements (weight and height),
biochemical data for albumin, haemoglobin, blood urea ni-
trogen (BUN), and creatinine were extracted from patients’
files, while a 24-h dietary recall (24HR) was used to deter-
mine nutritional status.'® A nutritional risk assessment (NRS
2002) tool was used to evaluate the risk of malnutrition by
assessing body mass index (BMI), recent weight loss
percentage, and food intake changes. A score of 3 or more
on the NRS 2002 indicates malnutrition risk and
necessitates nutritional intervention.” In this study, we
measured current BMI, weight loss in the past 3 months,
and dietary intake by the 3 days 24HR. The research team
conducted interviews with patients via phone calls for three
consecutive days while chemotherapy sessions were in
progress.14 The patients’ dietary intake was measured using
ESHA 10.8 software, ESHA Research company, 4747
Skyline Rd S, Ste 100 Salem, OR, US 97306.

Functional assessment

The Functional Assessment of Anorexia/Cachexia Ther-
apy (FAACT) Questionnaire was used to determine func-
tional status. FAACT is a patient-reported outcome (PRO)
method for assessing anorexia and cachexia-related symp-
toms and concerns. It includes a 12-item anorexia/cachexia
scale (A/CS) and a 27-item Functional Assessment Cancer
Therapy-General (FACT-G) tool to determine health-
related quality of life (HRQL). The cumulative FAACT
score is calculated by adding the A/CS and FACT-G
ratings.'”
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Data analysis

This study adopted the Statistical Package for Social
Sciences (SPSS) program version 23.0 (IBM SPSS Statistics
for Windows, Version 23.0. Armonk, NY: IBM Corp.), for
all statistical analyses. For all statistical measures used in
the analysis, an alpha level of 0.05 was used. Univariate
regression using the chi-square test for categorical variables
and a mean difference using an independent t-test for
continuous variables were used to assess the malnutrition
risk predictors, considering NRS score as the dependent
variable. To assess the predictors of malnutrition risk fac-
tors using binary logistic regression, a multivariate model
was used. The tested predictors were socio-demographics,
medical history, lifestyle, nutritional status, and functional
status. Variables that showed significant association with
malnutrition in the univariate analysis were included in the
model as predictors. Outliers, multicollinearity, and logistic
assumptions were also tested. To determine how well the
model suits the data, the Hosmer—Lemeshow goodness-of-
fit test was applied.

Results
Participants’ characteristics

This study included 132 adult patients with cancer. The
patients’ ages ranged from 22 to 89 years with mean
53.9 4+ 13.7 years. The participants’ sociodemographic
characteristics are presented in Table 1.

Medical history and lifestyle

Figure | shows the prevalence of comorbidities among
patients. The most common health issues were
hypertension (32.6%) and diabetes (28.8%). The least
common disease was kidney disease (4.5%).

Regarding patients’ physical activity, only 18.9% walked
after chemotherapy, compared to 56.1% before. Similarly,
16.7% of patients exercise at home before chemotherapy but
only 8.3% exercise after, and 3% exercise at the gym before
but only 0.8% after.

Cancer-related data

Of the patients, 58.3% were outpatients. Breast cancer
was the most common cancer (34.1%), followed by colon
cancer (10.6%), and stomach cancer (7.60%). Of the pa-
tients, 46.2% were only administered chemotherapy, 34.8%
were treated with chemotherapy and surgery, while
chemotherapy, radiotherapy, and surgery were used in 9.8%
of cases. The cumulative chemotherapy cycle average was
9.18 £+ 4.95, and the current cycle average was 6.71 + 5.04.
Of the patients, 23.8% were in the first cycle, 33.8% in the
second, 27.7% in the third, and 14.6% in the fourth.
Figure 2 shows the prevalence of the side effects of
chemotherapy.

Table 1: Patients’ socio-demographic characteristics.

Variable Total
(n = 132)
n %
Age Below 65 101 77.1
65 and older 30 22.9
Gender Male 44 333
Female 88 66.7
Marital status Single 12 9.10
Married 103 78.0
Divorced 7 5.30
Widowed 10 7.60
Level of education Primary school 54 40.9
High school 43 32.6
Diploma 15 11.4
Higher education 20 15.2
Working status Working full-time 22 16.7
Working part-time 9 6.8
Not working 92 69.7
Retired 9 6.80
Family income <1500 NIS* 49 37.4
1500—3000 NIS 45 344
3000—5000 NIS 25 19.1
More than 5000 NIS 12 9.20
Smoking Smoker 22 16.7
Previous smoker 12 9.10
Non smoker 98 74.2
Current type of smoking  Cigarette 20 95.2
Pipe (shisha) 1 4.80

% New Israeli Shekel.

Nutritional status

According to BMI, 40.9% of patients were overweight,
31.1% were normal weight, 22% were obese, and 6.1% were
underweight. Biochemical tests revealed that most patients
had low haemoglobin (76.3%) and creatinine (66.2%) levels
(Table 2). The NRS test revealed that 31 patients (23.8%)
were at risk of malnutrition (Figure 3). Table 3 shows the
patients’ total nutrient intake and coverage of the
recommended dietary allowance (RDA).

4 or more
28 500

Figure 1: Prevalence of existing comorbidities among patients.
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Figure 2: Prevalence of chemotherapy side effects among patients based on frequency (a: always, b: occasionally).

Patients’ FAACT scores

The FAACT scores of the patients varied from 41 to
159.83, with an average of 100.28 + 23.02. The FACT-G
scores varied from 38 to 127.83, with a mean of
70.54 + 15.79. Their A/CS scores ranged from 3 to 48, with
an average of 29.73 + 8.76.

Malnutrition risk and patient characteristics

Table 4 shows the patient characteristics and malnutrition
risk relationships. Age was associated with the risk of
malnutrition (p < 0.001). Patients aged >65 years were at a
higher risk. Male gender was associated with the risk of
malnutrition (p < 0.05). Moreover, smokers (45.5%) and
former smokers (33.3%) had higher risks than non-
smokers (17.7%).

Table 2: Patients’ biochemical levels.

Test (Normal value- lab report) Total
(n = 132)
n %
Albumin (3.5—5.8 g/dl) Low 25 25.0
Normal 74 74.0
High 1 1.00
Haemoglobin (13.5—17.5 g/dl) Low 100 76.3
Normal 31 23.7
BUN (10—20 mg/dl) Low 24 18.5
Normal 83 63.8
High 23 17.7
Creatinine (0.8—1.3 mg/dl) Low 86 66.2
Normal 33 25.4
High 11 8.50

Malnutrition risk factors

The binary logistic regression analysis showed; The Hosmer
and Lemeshow test for the final model showed that goodness
of fit of the model was acceptable (p = 0.518); Cox & Snell R
square was = 0.215; and Nagelkerke R square was = 0.317.

It was found that age >60 years was the only predictor of
malnutrition, as shown in Table 5.

Malnutrition risk, cancer, and comorbidities

Inpatients had a higher risk of malnutrition (32.1%) than
outpatients (18.2%), but this was not statistically significant
(» = 0.054). Breast cancer patients had a lower risk (13.3%)
than other cancer patients (29.4%), including breast meta-
static cancer (p < 0.05). Patients with three or fewer
comorbidities had a lower risk of malnutrition (17.7%) than
those with >4 comorbidities (33.3%) (p < 0.05).

Figure 3: Malnutrition risk among patients.
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Table 3: Patients’ average daily nutrients intake compared to their RDA.'®

Variable Male Intake %RDA Female Intake %RDA
Energy (Kcal) 771 + 332 = 802 + 382 =
Protein (g) 42.6 = 17.9 76.1 41.1 + 28.8 89.3
Carbohydrate (g) 92.3 £42.0 71.0 88.0 £ 40.8 67.7
Fat (g) 26.0 + 14.1 = 29.8 +£16.3 =
Fibre (g) 8.81 £+ 3.58 29.4 10.8 + 4.90 51.3
Cholesterol (mg) 188 + 161 = 181 £+ 135 =
Vitamin A (pg) 795 £ 1119 88.3 707 £ 790 101
Vitamin E (mg) 5.22 + 3.54 34.8 6.49 £+ 4.57 433
Vitamin C (mg) 56.0 £ 28.5 62.2 79.4 £ 52.0 106
Sodium (mg) 1287 + 629 85.8 1074 + 657 71.6
Potassium (mg) 1141 + 462 33.6 1451 £+ 1251 55.8
Calcium (mg) 249 + 136 24.9 317 £ 280 26.4
Iron (mg) 5.51 £2.26 68.9 5.84 £ 3.47 73.0
Zinc (mg) 4.57 + 2.80 41.5 4.77 + 3.86 59.6
Table 4: Relationship between malnutrition risk and patient characteristics.
Variable Total (n = 132) NRS p-value
n % Risk (%) No risk (%)
Age Below 65 101 77.1 14 86 <0.001**
65 and older 30 22.9 58.6 41.4
Gender Male 44 333 34.9 65.1 0.03*
Female 88 66.7 18.4 81.6
Marital Status Single 12 9.1 25 75 0.90
Married 103 78 23.8 76.2
Divorced 7 53 14.3 85.7
Widowed 10 7.6 30 70
Level of education Primary school 54 40.9 23.1 76.9 0.70
High school 43 32.6 25.6 74.4
Diploma 15 11.4 13.3 86.7
Higher education 20 15.2 30 70
Working status Working full-time 22 16.7 18.2 81.8 0.10
Working part-time 9 6.8 11.1 88.9
Not working 92 69.7 23.3 76.7
Retired 9 6.8 55.6 44 4
Family income <1500 NIS 49 37.4 20.4 79.6 0.73
1500—3000 NIS 45 34.4 27.9 72.1
3000—5000 NIS 25 19.1 28 72
More than 5000 NIS 12 9.2 16.7 83.3
Smoking Smoker 22 16.7 45.5 54.5 0.02*
Previous smoker 12 9.1 333 66.7
Non smoker 98 74.2 17.7 82.3
Type of smoking Cigarette 25 92.6 48 52 0.74
Pipe (shisha) 2 7.4 50 50
*p < 0.05, ¥*p < 0.001 using one-way ANOVA /independent t-test.
Table 5: Malnutrition risk factors.
Factors p-value Exp (B)* Confidence Interval Exp(B)* p-value
Age >60 years 0.03* 1.844 (1.07-3.19) 1.10 <0.001**
Comorbidities >3 0.21 1.33 (1.05—5.19)
Male sex 0.14 1.17 (1.22—5.84)
Cancer stage (3 or 4) 0.08 1.50 (1.27—7.89)
Smokers (current & previous) 0.06 2.10 (0.79—2.29)

*p < 0.05, **p < 0.001 using binary logistic regression.

# Exponentiation of the B coefficient.
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Table 6: Patients FAACT scores and malnutrition risk.

Risk No risk p-value
FAACT 93.92 + 21.46 102.27 £ 23.46 0.08
FACT-G 65.67 + 13.7 72.04 £ 16.3 0.05
A/CS 28.26 + 8.7 30.23 £ 8.86 0.28

Using independent t-test.

NRS and FAACT scores

Patients with malnutrition risk had lower FAACT,
FACT-G, and A/CS scores. However, the difference between
the patients’ scores was not significant (Table 6).

FAACT scores and nutritional status

The data revealed no association between BMI and
FAACT results. Patients with low albumin levels had lower
FAACT, FACT-G, and A/CS mean scores (p < 0.001). Pa-
tients with low BUN had higher FAACT and FACT-G
scores (p < 0.05) than those with high BUN.

Discussion
Prevalence of malnutrition among cancer

The NRS test reveals a 23.8% malnutrition risk. Two
studies with larger samples found a higher prevalence
(33.9%, 36.4%.,'" and 52.9%'%). The variation in
malnutrition risk may be due to patient health, cancer
status, and sample size.

Malnutrition risk factors

Socio-demographic factors

Patients aged 65 years and above had a higher risk of
malnutrition (85.6%) than younger patients (14%)
(» < 0.001). The logistic regression model gave more weight
to being 60 or older (p < 0.05). Previous research has found
that older cancer patients are at risk of malnutrition.'”*
Physiological, behavioural, economic, and environmental
factors contribute to nutritional inadequacy in the
elderly.21 These factors, which normally decline with age,
are likely to increase the risk of malnutrition.

In our sample, men had a higher risk of malnutrition
(34.9%) than women (p < 0.05) (18.4%). In two studies, male
cancer patients were more likely than females to be
malnourished.”>>® In this research project, female
participants met daily nutrient needs better than men. In
Arabic culture, women spend more time at home and are
usually in charge of housework. Social differences (e.g.
family support) between genders may also explain this
finding.

Lifestyle factors
Smoking increases the risk of malnutrition (p < 0.05).
Smokers (45.5%) and ex-smokers (33.3%) had a higher risk

of malnutrition than non-smokers (17.7%). Similarly, pa-
tients with cancer who smoke have a higher risk of malnu-
trition.”” A study that used patient-generated subjective
global assessment (PGSGA) to identify malnourished cancer
patients found that smokers and ex-smokers (79%) had more
malnutrition than non-smokers (63%).22 This could be due
to the pro-inflammatory and appetite-suppressing effects of
smoking.23

Health related factors

Patients with four or more comorbidities were subject to
a 33.3% higher risk of malnutrition than those with none or
three or fewer comorbidities (17.7%) (p < 0.05). In patients
undergoing continuous ambulatory peritoneal dialysis
(CAPD), the relative risk of malnutrition is significantly
higher in patients with comorbidities.>* Comorbidities
increase stress in critically ill patients, such as patients
with cancer, making it difficult to meet nutritional
requirements.

Malnutrition and functional status

Malnourished patients had lower FAACT scores,
although the difference was not statistically significant. The
mental and physical quality of life of elderly people at risk of
malnutgition was found to be lower than those who were not
at risk.”>

Conclusion

The study sample revealed a considerable prevalence of
malnutrition risk. Patients who are not at risk of malnu-
trition have a slightly better functional status than those
who are not. Being a sexagenarian (or older) is another
defining factor of malnutrition risk. Other malnutrition risk
factors included being 65 or older, male, current or former
smoker, and having four or more comorbidities. Cancer
patients, especially the elderly and those with multiple
comorbidities, should be regularly screened for malnutri-
tion. Most importantly, patients who are at risk need early
intervention.
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