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Effect of Nutritional Therapy on Body Mass
Index of Cancer Patients- A Pilot Study

S SHANTHI', SHAMBHAVI?

ABSTRACT

Introduction: Nutritional issues are typically encountered throughout
the treatment of cancer. Cancer cachexia is usually recognised
as not only reduced bodily function and quality of life, but also
poor positive outcome in patients. Naturally, Body Mass Index
(BMI) is frequently used for determining nutritional status of a
patient. Intervening nutritional problems of the patient leads to
better prognosis. It is necessary to identify patients at-risk earlier
and provide effective nutritional interventions.

Aim: To determine the level of BMI and evaluate the effect
of nutritional therapy on BMI and find its association with
demographic characteristics.

Materials and Methods: This was a quasi-experimental
interventional trial conducted among 100 patients admitted in
the hospital with a diagnosis of head, neck and breast cancers.
Parameters assessed were baseline proforma, weight and height

INTRODUCTION

Weight loss is the most common and first clinical sign among patients
with cancer [1]. When cancer is diagnosed majority of patients
present with clinical manifestations of deficiency of nutrients [2].
Nutritional level declines in patient due to gastrointestinal symptoms
related to treatment. The nutritional deficits sometimes leads to
cancer cachexia, featured by loss of muscle mass and decreased
immune, physical, and mental function [3]. Patients with more risk
for nutritional deficit may lead to lowered quality of life in pulmonary,
gastrointestinal, head and neck [2,4]. Negative outcomes of
malnutrition are longer days of hospital stay, higher incidence of
readmission, postponed wound recuperation, weakening of one’s
immunity, and increased mortality [5,6].

Studies and professionals in the field recommend early nutritional
screening and intervention [3,7]. Nutrition intervention involves,
educating the patients about nutritious diet and supplementation
[8]. It is an urgent need to detect vulnerable patients early and
provide prompt intervention which inturn helps the cancer patients
to improve treatment tolerance, quality of life and prognosis [8].

Studies reveal that maintaining a good nutritional status improves energy
and protein intake, body weight, quality of life, treatment tolerance and
reduce treatment-related side effects and readmissions [2,9]. With
this regard healthcare workers need to join their hands together to
identify malnutrition at the early phase to plan best intervention [10].
So, the study aimed to identify the effect of nutritional therapy on
BMI among cancer patients.

MATERIALS AND METHODS

This was the quasi-experimental interventional trial, conducted in
Oncology ward of AJ Institute of Medical Sciences, Mangaluru,
Karnataka. Ethical approval was obtained from the institutional
Ethics Committee of AJ Institute of Medical Sciences (Ref no: AJEC/
REV/209/2018). Data was collected for the period of eight months
i.e., from August 2020 to March 2021.
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which were measured and BMI was calculated (BMI=kg/m?
in which kg is a individuals weight in kilograms and m? is their
height in meters squared) and classified as per World Health
Organisation (WHO) guidelines.

Results: Before nutritional intervention 20% and 26% of patients
were underweight in the experimental and control group respectively,
whereas after 21 days 18% in experimental and 32% in control
were underweight. Z score for post-test level of BMI in the
experimental and control group were 2.125 and 2.34, respectively
is greater than the tabulated value (Z=1.96 at p-value=0.05 level
of significance), hence there was a significant difference between
post-test level of BMI in the experimental and control group. High
protein high caloric whole food was significant.

Conclusion: Investigators concluded from the present study that
nutrition therapy can help to maintain or improve the nutritional
status among patients on cancer treatment.

Keywords: Cancer treatment, Cancer weight loss, Diet for cancer

Inclusion criteria: Diagnosed head, neck and breast cancer patients
who were aged above 18 years admitted in oncology ward and able
to tolerate food orally or through nasogastric tube were included.

Exclusion criteria: Cancer patients, who were critically ill and not
willing to participate in the study.

Written consent was obtained from the cancer patients. Purposive
sampling technique was used to select total of 100 cancer patients.
It was a pilot study, so estimated sample size was 50 in each group.
and randomly assigned 50 as an experimental group and 50 as a
control group. Baseline proforma was administered, which included
age, gender, educational status, family income, type of diet, type
of cancer, stage of cancer and measured weight in kilogram and
height in meter of cancer patients using with calibrated weighing
scale and inch tape. Then BMI was computed and categorised
[11] as below 18.5 kg/m?- underweight, 18.5-24.9 kg/m?- normal
weight, 25-29.9 kg/m?- preobesity, >30 kg/m?- obesity.

In the experimental group, nutritional therapy (supplementation of
regular diet with extra serving of pulses, eggs and milk) was given
by the nutritionist after obtaining 24 hours recall of individual patient
and in the control group routine diet was served. Postassessment
was conducted after 15 days and 21 days. Patient who got
discharged before the time, they were provided with handout to
follow-up nutritional therapy and reminded every day with short
message system. In the experimental group, one subject was
expired and five subjects did not continued the nutritional therapy.
The analysis was done from 15"-25" March 2021. The allocation
bias was minimised by randomly assigned the subjects as an
experimental and control group.

STATISTICAL ANALYSIS

The collected data was coded, organised, and analysed using
Statistical Package for the Social Sciences (SPSS) version 21.0.
Demographic characteristics of the sample, level of BMI of cancer
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patients were analysed using frequency and percentage. Z test
was used to find the significant difference in the post-tests BMI
scores of experimental and control group. Chi-square test was
used to determine the association of level of BMI with demographic
variables.

RESULTS

Distribution of the sample according to their demographic
characteristics: Out of 50 subjects in the experimental group highest
24 (48%) were in the age above 50 years, highest 30 (60%) were
females. Maximum 20 (40%) of them were educated upto primary
school, and in control group majority 19 (38%) were in the age group
between 41 to 50 years. Maximum 17 (34%) of them were educated
upto secondary education. Majority 23 (46%) of them were with breast
cancer [Table/Fig-1].

Experimental group Control group

Demographic characteristics n % n %
18-30 2 4 4 8
31-40 11 22 10 20
Age (years)
41-50 13 26 19 38
>50 24 48 17 34
Male 20 40 19 38
Sex
Female 30 60 31 62
No formal education 7 14 0 0
Primary 20 40 10 20
Educational Secondary 1 22 17 34
status Pre-University 5 10 9 18
Graduate/Diploma 3 6 12 24
Postgraduate 4 8 2 4
<10,000 8 16 1 2
10,001 to 20,000 16 32 10 20
Family income | 5, 501 t0 30,000 12 24 20 40
(Rs/month)
30,001 to 40,000 7 14 15 30
>40,001 7 14 4 8
Vegetarian 9 18 6 12
Type of diet
Mixed 41 82 44 88
Head 18 36 18 36
Type of Neck 6 12 9 18
cancer
Breast 26 52 23 46
| 2 4 4 8
Stage of Il 23 46 23 46
cancer Il 18 36 18 36
\% 7 14 5 10

[Table/Fig-1]: Distribution of sample according to their demographic characteristics.

Meanz+standard deviation of BMI in experimental and in control
group is shown in [Table/Fig-2]. Mean+standard deviation of weight
in experimental and in control group is shown in [Table/Fig-3].

In the experimental group, before intervention 10 (20%) patients were
in underweight and 35 (70%) were in normal weight, whereas after

Group Mean BMI Standard deviation Range
Experimental group 20.9 3.44 33.1-16.1
Control group 19.6 2.35 26.7-13.2

[Table/Fig-2]: Pre test BMI scores in experimental and control groups.

Group Mean weight (kg) Standard deviation Range
Experimental group 53.73 9.25 73.2-42
Control group 52.2 9.87 80-27

[Table/Fig-3]: Pre test weight scores in experimental and control groups.
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nutritional therapy 9 (18%) of cancer patients were in underweight
and 36 (72%) were in normal weight [Table/Fig-4].

In the control group, before intervention 13 (26%) of patients were
in underweight and 35 (70%) were in normal weight, whereas after
21 days observation noticed 16 (32%) of cancer patients were in
underweight and 32 (64%) were in normal weight [Table/Fig-4].

Experimental group (n=50) Control group (n=50)

Post Post Post Post
Pre test test 1 test2 | Pre test test 1 test 2
Categories n| %/|n % | n|% | n|%|n % n %
<18.5 . 10120 9 |18 | 9 |18 |13 |26 |14 | 28 | 16 | 32
(underweight)
18.5-24.9
(normal 3 | 70|36 | 72|36 |72|3|70|34| 68|32 64
weight)
25209@pre | 4 | gl 4| g|als|l2|alo]|alo]a
obesity)
>30 (obesity) 1 2 1 2 1 21010 0 0 0 0

[Table/Fig-4]: Frequency and percentage distribution of cancer patients based on pre

test and post test BMI scores in the experimental and control group.

Effect of nutrition therapy on BMI:

H,: There is a significant difference in post test BMI scores of cancer
patients between experimental and control group.

H.,: There is no significant difference in post test BMI scores of
cancer patients between experimental and control group

The data in [Table/Fig-5] depicts mean and standard deviation of BMI
scores in post test-1 and 2 in the experimental and control group
and also shows calculated Z score for post test-1 and 2 is 2.125
and 2.34 respectively is greater than the tabulated value (Z=1.96 at
p-value = 0.05 level of significance), hence the data shows that there
is a statistical significant difference in post test BMI scores of cancer
patients in experimental and control group.

Post test-1 Post test-2
Group Mean SD Z score Mean SD Z score
Experimental group 211 3.48 21.2 3.53
2.125% 2.34%
Control group 19.4 2.25 19.3 2.26

[Table/Fig-5]: Z test showing the significant difference in post test BMI in

experimental and control group.
Z=1.96 at #p<0.05, SD: Standard deviation

Association of level of BMI of cancer patients with demographic
variables: In an experimental group, there was a significant association
of level of BMI with type of diet (p-value=0.002) [Table/Fig-6].

Experimental group Control group
Variables %2 df p-value x2 df p-value
Age 7.35 9 0.59 5.83 6 0.44
Sex 2.97 3 0.39 3.82 2 0.14
Education 7.29 15 0.94 4 8 0.85
Family income 8.05 12 0.78 6.46 8 0.59
Type of diet 14.18 3 0.002* 0.30 2 0.85
Type of cancer 6.39 6 0.38 2.43 4 0.65
Stage of cancer 10.79 9 0.29 5.23 6 0.51

[Table/Fig-6]: Association of level of BMI with demographic variables using Chi-

square test.
p<0.05 *-Significant; df: Degree of freedom

DISCUSSION

Out of 50 subjects in an experimental group highest 24 (48%)
were above 50-year-old; a similar study conducted by Lin T et al.,
consisted of 51.8% males and 48.2% females with a mean (SD)
age of 60.2+9.8years [12]. In present study, majority of them 30
(60%) were females. A study by Edgren G et al., documented the
universal nature of the sex disparity in cancer [13]. In contrast the
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study conducted by Akst J highlighted that males are more affected
with cancer than females and also adds that prognosis is better in
females while comparing to males [14]. In present study, maximum
27 (54%) of them were belonged to no formal education/ primary
school education. These findings are supported by the study which
was conducted by Mathew A et al., in which the result revealed
that 27% of the sample was with illiterate/primary education [15]. In
present study, majority 26 (52%) were with breast cancer which is
similar to article published in Times of India stated that in India one
woman gets diagnosed every 4 minutes and one dies with breast
cancer in every 13 minutes, making it the main malignancy cancer in
women [16].

The European Society for Clinical Nutrition and Metabolism (ESPEN)
guideline mentions that one should undergo regular evaluation of
nutritional status, at the initial phase and is repeated based on the
situation [17]. Present study result revealed that in the experimental
group before intervention 10 (20%) of were underweight and
35 (70%) were of normal weight.

A similar was study carried out at Department of Oncology at
Landspitali-University Hospital with breast, colon or lung cancer,
nutritional screening of all cancer patients (n=93) with the SSM (simple
screening tool for malnutrition) indicated that 41% of the patients
were malnourished [18]. Another study conducted by Gioulbasanis
et al., revealed more than 60% were with either overweight or obese,
(49.5%) were at risk and (12.8%) were malnourished [19].

Noteworthy in present study postnutritional therapy 9 (18%) of cancer
patients were underweight and 36 (72%) were normal weight. In the
control group before intervention 13 (26%) were underweight and
35 (70%) had normal weight, whereas post-test in control group
shown 16 (32%) of were underweight and 32 (64%) had normal
weight. A finding of the study supported by study conducted
Ravasco P et al., showed that nutritional intervention is effective on
clinical outcomes in certain cancer types or treatments [20,21].

In present study, meanzstandard deviation of weight (in Kg) of
cancer patients in the experimental group is 53.73+9, whereas in
control group mean+standard deviation of weight of cancer patients
is 52.2+9.87. Notably a study by Liu SA et al., indicated that weight
loss envisage poor prognosis in recurrent oral cancers [22], and
also a previous retrospective analysis reported that preoperative
weight loss more than 5% in head and neck cancer show poor
outcome [23].

Many studies report that 25-80% of cancer survivors are under dietary
supplements [24-27]. In present study, Z score in post test 01 and 02
was 2.125 and 2.34, respectively, is greater than the tabulated value
(Z=1.96, p-value=0.05 level of significance). A significant increase in
the post-tests level of BMI in the experimental group. Commensurate
study conducted by Deutz NEP et al., revealed; high protein diet group
showed significant increase in muscle synthesis in intervention group
[28]. Another study was conducted by Cawood AL et al., concludes
that high protein supplement is associated with good clinical benefits
and is economical [29]. Alike meta-analysis showed overall benefit of
interventions on BW (Body Weight) during chemo (radio) therapy. A
significant effect was observed in intervention group compared with
isocaloric controls (+1.89 kg, 95% Cl 0.51-3.27, p=0.02; Q=3.1
p=0.37) [30]. Similar study was conducted by Gongalves Dias MC et
al., among three nutritional intervention groups (oral, nasogastric and
supplemental group) revealed that the protein ingestion has increased
significantly in all three nutritional intervention groups [31]. In contrast,
study was conducted by Bossola M revealed that prophylactic feeding
does not offer significant benefit compared to reactive feeding [32].
However, considering the limited number of prospective, randomised
studies, definitive conclusions cannot be drawn and it is desirable that
further investigations will be conducted on this issue in the next future.

In this study, there was a significant association of level of BMI with
type of diet at p<0.05 level of significance. Study supported by Zang
J et al,, revealed that high and moderate dairy intake (>600 and
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400-600 g/day, respectively) significantly reduced the risk of breast
cancer compared with low dairy intake {<400 g/day; Risk Ratio
(RR), 0.90, 95% Confidence Interval (Cl), 0.83-0.98, and RR, 0.94,
95% Cl, 0.91-0.98, respectively} [33]. Another study supports that
risk of premenstrual breast cancer reduces by consuming more
of soy foods during adolescence [34]. Alike observational studies
show reduction in risk of cancer incidence in people with higher
consumption of vegetables [35,36].

Majority of the study participants had readily accepted the diet which
was provided as a intervention and followed the same regime as it
was easily accessible and tolerable to them. Further studies can be
conducted with larger sample and long term follow-up and study
can be conducted among the specific type of cancer patient.

Limitation(s)

Small sample size and no long term follow-up were the limitations
of the study. Further studies can be conducted with larger sample
and long term follow-up.

CONCLUSION(S)

Majority of the cancer patients have malnutrition during the process of
disease and its treatment. These patients need nutritional supplement
to combat with malnutrition. Usually synthetic protein powders are
prescribed for cancer patients to manage malnutrition. This study
revealed that diet with supplemented protein via locally available
whole foods such as egg, milk, sprouted grams, legumes, lean meat,
yogurt, nuts (with or without turning into powder form) is also effective
in improving nutritional status. Locally available whole foods are with
fewer side effects, economical and easily available to cancer patients.
Hence, the compliance to the diet is better comparing to the synthetic
protein powders. So, the investigators conclude that cancer patient
may also be prescribed with locally available whole foods to which
patients have better compliance even after discharge from the hospital
to improve the nutritional status.
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