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Protein food avoidance behaviour among cancer
patients — perspectives of nutrient intake and diet

quality

Tony Ka chun Yung PhD, Jean Hee Kim ScD, Joseph Tak fai Lau PhD

Jockey Club School of Public Health and Primary Care, The Chinese University of Hong Kong

Background and Objectives: Previous study reported that high proportion of Chinese cancer patients practise
food avoidance behaviour for fear of cancer recurrence. The present study aims at documenting the degree of

food avoidance behaviours and its association with nutrient intake and diet quality among Chinese cancer patients.

Methods and Study Design: Cross-sectional face-to-face interviews were conducted with 245 patients suffering
from nasopharyngeal and colorectal cancer to investigate their food avoidance behaviour. Participant’s nutrient
intake was assessed by 3-day diet record. Diet quality was measured by Diet Quality Index — International (DQI-
I). Results: As many as 86% cancer participants reported practicing food avoidance behaviours. The nutrients to
which less than half of the participants met its daily requirement include vitamin D (0%), vitamin E (0.4%), cal-
cium (7.8%), zinc (26.1%) and vitamin B1 (32.2%). Among all participants, only 47.8% met their daily energy
requirement. Those reported having high degree of food avoidance behaviours are more likely to have low intake
of protein, zinc and iron. However, there was no association between FAB and overall diet quality although the
Variety subscale of DQI-I showed that food avoidance behaviours negatively link to participant’s dietary sources
of protein. Conclusions: Degree of practicing food avoidance behaviour is negatively associated with nutrients of
animal origin, in particular protein. However, the overall diet quality was not affected by such. The study results
provided important information to frontline clinical workers who are dealing with cancer patients practising non-

mainstream diet.

Key Words: cancer patients, dietary intake, diet quality, food avoidance behaviour, malnutrition

INTRODUCTION

According to International Agency for Research on Can-
cer, there were approximately 19 million new cases of
cancer in 2020 and nearly 10 million of deaths.! Yet, ad-
vances in cancer screening and treatment have led to a
substantial decline in cancer mortality resulting in a dra-
matic increase in the number of cancer survivors. For
instance, in the United States, the number of cancer sur-
vivors was 16.9 million in 2019 and is projected to reach
22.2 million in 2030.2 Similarly, in China the amount of
cancer survivors has been on the rise with no sign of lev-
elling off.

The improvement in survival does not necessarily lead
to a healthy living among cancer patients. Malnutrition is
common at different stages of their disease. For instance,
previous study revealed that as many as 52% of gastroin-
testinal cancer patients suffer from malnutrition during
their course of treatment and rehabilitation.* Malnour-
ished cancer patients are more prone to develop compli-
cations, stay longer in hospital and have lower survival
time.>” Also, since cancer survivors are more likely to
suffer from chronic diseases and experience cancer recur-
rence,®!! the need of a good nutrition is even more critical
than in the general population.

Dietary intake and food choice among China are
strongly influenced by traditional Chinese Medicine
(TCM). In Hong Kong, for instance, 62% of the popula-
tion consults traditional TCM doctors'? who offer dietary

advice in addition to herbal medicine treatment. Accord-
ing to TCM, some common food items are harmful to the
body and can aggravate specific diseases.'* Thus, in Chi-
nese culture it is commonly believed by the lay popula-
tion that many everyday food items will have deleterious
health effects for various diseases. Certain food items are
believed to cause allergic reactions such as tissue in-
flammation and therefore cancer patients are advised to
avoid them.!* Nevertheless, these patients may oversim-
plify TCM perspectives. Also, they frequently receive
conflicting dietary information from various sources,'
including folk beliefs that are not necessarily approved by
TCM doctors.!®!7 As a result, many cancer patients fre-
quently self-prescribe a diet that involves long-term food
avoidance behaviour (FAB) of commonly consumed food
items.

Yung et al previously noted that Chinese cancer pa-
tients practise different forms of food avoidance behave-
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iour.!® Of which, a substantial proportion avoided the
intake of certain protein-rich food items that are from
animal sources that are perceived as “poisonous”. Given
that long term avoidance of certain food categories may
lead to nutrient deficiency, and that malnutrition among
cancer patients may result in serious disease complica-
tions, there is an urgent need to understand the nutrient
intake among Chinese cancer patients. This paper aims to
investigate the association between FAB and nutritional
intake among Chinese cancer patients. There are two ob-
jectives. First, it is to correlate the Number of Avoided
Protein-rich Food items (NAPF, to be described in Meth-
ods) with energy and nutrient intakes among cancer pa-
tients. Second, the association between NAPF and diet
quality will also be investigated. As mentioned earlier,
cancer patients have a higher risk of developing some
chronic diseases and cancer recurrence compared to
healthy people.®!'*?° Since an individual’s diet quality has
been shown to have stronger association with chronic
disease than single-index measures,?! this may present a
better indicator for having a poor nutritional status among
cancer patients. We hypothesised that higher level of
NAPF is associated with a lower intake of energy and
protein, as well as a lower diet quality.

METHODS

Study subjects of the present study were cancer patients
receiving medical consultations from two out-patient on-
cology clinics in Hong Kong (The Prince of Wales Hospi-
tal and The Pamela Youde Nethersole Eastern Hospital).
Convenience sampling was adopted for this survey with
the two sites recruited roughly equal number of subjects.
Inclusion criteria of the subjects were: 1) age between 18
to 69 years, and 2) nasopharyngeal cancer (NPC) or colo-
rectal cancer (CRC) patients. Exclusion criteria included
1) patients who had received treatment within the last
three months, 2) those were undergoing cancer treatment
or had planned treatment, and 3) patients who had distant
metastasis or were at the end-stage of cancer. These crite-
ria ensured the study subjects’ dietary intake was not
overly affected by cancer symptoms or treatment-related
side effects.

Participants were interviewed separately and anony-
mously by a research assistant trained in nutritional sci-
ence. In addition to a face-to-face questionnaire, the par-
ticipant was requested to fill out a 3-day food record and
return it to the research team by mail. They were given an
incentive of supermarket coupon to compensate for their
time. A total of 346 eligible patients were invited to join
the study, of whom 273 (78.9%) completed the face-to-
face interview and 245 (70.8%) returned their completed
3-day food record. Research ethics approval of this study
was obtained from the Survey and Behavioural Research
Ethics Committee of The Chinese University of Hong
Kong.

Number of avoided protein-rich food items (NAPF)
was used to represent a specific dietary taboo of protein
foods. Participants were asked if they had avoided (either
partially or completely) eating nine common protein-rich
food groups/items: 1) fish (without scales e.g. eel), 2)
poultry, 3) beef, 4) seafood (excluding fish), 5) milk and
milk products, 6) fish (with scales), 7) eggs, 8) pork, 9)
soy and soy products. The outcome variable NAPF is the

sum of the above nine protein food items avoided by the
participants.

Energy and nutrient intakes were analysed based on the
3-day food record. A food photo album was supplied to
participants for estimation of serving and portion sizes.
They were asked to record their detailed food and bever-
age intakes while maintaining their usual food habits over
two weekdays and one weekend day, and to return the 3-
day food record within 24 hours of completion. If needed,
the participant was later contacted to clarify any ques-
tionable quantities of food items. The completed food
record was analysed by Food Processor Nutrition Analy-
sis V8.0 (ESHA Research, Salem, OR, USA). To ac-
commodate local food variation, additional Chinese reci-
pes were imported to the original database for analysis.
Since World Cancer Research Fund and American Insti-
tute for Cancer Research recommend non-critical cancer
patients eat according to the same dietary principles as
healthy individuals,?>? the participant’s daily energy re-
quirement was calculated using the Harris-Benedict equa-
tion®* based on the respondent’s body weight, height and
age. It was then multiplied by an assigned activity factor
obtained by referring to participant’s occupation and re-
ported daily activity. Daily protein requirements were
estimated at 0.8 g protein per 1 kg current body weight
(US Recommended dietary allowance) (US RDA).

This study adopted the summative Dietary Quality In-
dex-International (DQI-I)*® to assess the diet quality of
the participants. It has been validated for assessing diet
quality of Chinese diet. In doing so, the analysed nutrient
and food portion of each participant were compared
against the 17 items of DQI-I (see Table 1). A higher
score of each item represents a better quality of diet. The
composite score for the DQI-I score ranges from 0 (worst
quality) to 100 (best quality). The items of DQI-I com-
prise four domains (subscales). Variety subscale (maxi-
mum 20 points) denotes the overall variety of food
sources from five food groups (meat/poultry/fish/egg;
dairy/beans; grains; fruits; vegetables), as well as the va-
riety of source of protein included in the diet. Adequacy
subscale (maximum 40 points) evaluates the intake of
beneficial nutrients against deficiency disorders. They
include vegetable, fruit, grain, fibre, protein, iron, calcium
and vitamin C. Moderation subscale (maximum 30 points)
examines the intake of harmful food (empty calorie food)
and nutrients (total fat, saturated fats, cholesterol, sodium)
that need restriction. Overall balance subscale (maximum
10 points) evaluates the proportion of energy source from
macronutrients (carbohydrate, protein and fat) and fatty
acid composition (polyunsaturated fat, monounsaturated
fat, saturated fat). Detailed cut-off values and correspond-
ing scores are shown in Table 1.

Background characteristics, which include age, educa-
tional attainment, occupation and type of cancer were
collected. In addition, participants were being asked for: 1)
type of therapy received, 2) appetite before and after can-
cer diagnosis, and 3) perceived own nutritional status
before and after cancer diagnosis.

Non-parametric Spearman’s p was used to assess the
linear correlation between different levels of NAPF and
the mean intake of each specific nutrient. To test the hy-
pothesis that participants who had higher levels of NAPF
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Table 1. Percentage distribution of participants in various items of Diet Quality Index-International (DQI-I) (n=245)

Items/Scoring and criteria % of participants
Total score (0-100 scores)

0-25 scores 0

26-50 scores 8.6

51-75 scores 65.7

76-100 scores 25.7

Variety subscale (0-20 scores)
Overall food group variety (meat /poultry/ fish/ eggs; dairy/beans; grain; fruit; vegetable) (0-15 scores)

>1 serving from each food group = 15 scores 4.1
Any 1 food group missing = 12 scores 36.7
Any 2 food groups missing = 9 scores 44.9
Any 3 food groups missing = 6 scores 14.3
Any 4 food groups missing = 3 scores 0.0
None from any food groups = 0 score 0.0
Within-group variety for protein source (meat, poultry, fish, dairy, beans, eggs) (0-5 scores)
>3 different sources = 5 scores 60.4
2 different sources = 3 scores 32.2
1 source = 1 scores 6.5
None = 0 score 0.8

Adequacy subscale (0-40 scores)
Vegetable group' (0-5 scores)
>3-5 servings = 5, 0 serving = 0; scoring based on pro rata basis

5 scores 12.2
3-4 scores 35.5
<2 scores 52.2

Fruit group’ (0-5 scores)
>2-4 servings = 5, 0 serving = 0; scoring based on pro rata basis

5 scores 15.9
3-4 scores 31.4
<2 scores 52.7

Grain group' (0-5 scores)
>6-11 servings = 5, 0 serving = 0; scoring based on pro rata basis

5 scores 80.4
3-4 scores 18.0
<2 scores 1.6

Fibre® (0-5 scores)
>20-30 g =5, 0 g = 0; scoring based on pro rata basis

5 scores 23.0
3-4 scores 46.5
<2 scores 30.5

Protein (0-5 scores)
>10% of energy =5, 0% of energy = 0; scoring based on pro rata basis

5 scores 99.2
3-4 scores 0.8
<2 scores 0.0

Iron (0-5 scores)
>100% RDA =5, 0% RDA = 0 score; scoring based on pro rata basis

5 scores 74.3
3-4 scores 19.2
<2 scores 6.5

Calcium (0-5 scores)
>100% RDA =5, 0% RDA = 0 score; scoring based on pro rata basis

5 scores 8.6
3-4 scores 43.7
<2 scores 47.8

Vitamin C (0-5 scores)
>100% RDA =5, 0% RDA = 0 score; scoring based on pro rata basis

5 scores 62.9
3-4 scores 233
<2 scores 13.9

Nutrient intakes are based on daily consumption.

RDA: Recommended Dietary Allowance; PUFA: polyunsaturated fatty acid; MUFA: monounsaturated fatty acid; SFA: saturated fatty
acid.

"Based on 1700 kcal /2200 kcal/2700 kcal diet.



194 TK Yung, JH Kim and JT Lau

Table 1. Percentage distribution of participants in various items of Diet Quality Index-International (DQI-I) (n=245)

(cont.)

Items/Scoring and criteria

% of participants

Moderation subscale (0-30 scores)

Total fat (0-6 scores)
<20% of total energy = 6 scores
>20-30% of total energy = 3 scores
>30% of total energy = 0 score

Saturated fat (0-6 scores)
<7% of total energy = 6 scores
>7-10% of total energy = 3 scores
>10% of total energy = 0 score

Cholesterol (0-6 scores)
<300 mg = 6 scores
>300-400 mg = 3 scores
>400 mg = 0 score

Sodium (0-6 scores)
<2400 mg = 6 scores
>2400-3400 mg = 3 scores
>3400 mg = 0 score

Empty calorie foods (0-6 scores)
<3% of total energy = 6 scores
>3%-10% of total energy = 3 scores
>10% of total energy = 0 score

Overall balance subscale (0-10 scores)

Macronutrient ratio (Carb:Protein:Fat) (0-6 scores)
55~65:10~15:15~25 = 6 scores
52~68:9~16:13~27 = 4 scores
50~70:8~17:12~30 = 2 scores
Otherwise = 0 scores

Fatty acid ratio (PUFA:MUFA:SFA) (0-4 scores)
P/S=1~1.5 and M/S=1~1.5 = 4 scores
Else if P/S=0.8~1.7 and M/S=0.8~1.7 = 2 scores
Otherwise = 0 score

36.3
49.0
14.7

62.4
26.9
10.6

58.0
18.8
233

73.5
18.0
8.6

80.0
10.6
9.4

1.6
5.7
9.8
82.9

6.5
11.8
81.6

Nutrient intakes are based on daily consumption.

RDA: Recommended Dietary Allowance; PUFA: polyunsaturated fatty acid; MUFA: monounsaturated fatty acid; SFA: saturated fatty

acid.
"Based on 1700 kcal /2200 kcal/2700 kcal diet.

were less likely to meet the recommended daily intake of
animal sourced nutrients, logistic regression analysis were
conducted for each nutrient. Associations between NAPF
and DQI-I was also assessed by Spearman’s p. Statistical
Package for the Social Sciences SPSS of Windows (Ver-
sion 21) was used for the statistical analysis and a p-value
of <0.05 was taken as statistically significance.

RESULTS

Of the 245 participants who completed all components of
the study, 58% were male and 13.5% had a university
education. About 29% of them were aged below 50. Re-
spectively 48.6% and 22.9% of the participants were aged
50-59 and over 60. Less than half (44.1%) of the partici-
pants were nasopharyngeal cancer patients while the rest
of them (55.9%) were colorectal cancer patients. The per-
centage of participants having received radiotherapy,
chemotherapy and surgical removal were 62.4%, 74.3%
and 44.9% respectively. About 63% of participants re-
ported they had a “good” or “very good” appetite before
their cancer diagnosis, as compared with 52.2% after their
cancer diagnosis. About 60% of participants perceived
themselves at a “good” or “very good” nutritional status
before their cancer diagnosis. This figure reduced to
53.5% after the cancer diagnosis.

As for NAPF, among the nine protein-rich food items,
commonly avoided items include poultry (66.9%), sea-
food (exclude fish) (64.4%), fish (without scales) (57.2%),
beef (56.7%), eggs (30.2%) and milk and milk products
(15.9%). Prevalence of avoiding the remaining three
items pork (13.8%), fish (with scale) (7.4%) and soy and
soy products (5.7%) were relatively low. As with the
number of avoided protein-rich food (NAPF), there were
13.5% of participants did not avoid any of them
(NAPF=0) i.e. 86.5% of participants practised avoiding
protein food items. The percentages of participants avoid-
ing different numbers of protein foods are as follow:
avoid 1 item (13.1%); 2 items (11.0%); 3 items (11.4%);
4 items (23.7%); 5 items (13.1%); 6 items (11.4%); 7
items (2.4%); 8 items (0.4%). No participant avoided all
9 food items (NAPF=9).

The participants’ intake of energy and nutrient that are
relevant to animal foods are shown in Table 2. Figure 1
shows the percentage of participants met the recommend-
ed intake of these energy and nutrients (if applicable).
There were about half (47.8%) of the participants met the
recommended intake of energy. With regards to protein, it
shows that 91.4% of the participants met the recommend-
ed intake. Among the rest of nutrients concerned, those
with less than half of the participants met the recommen-
dations included vitamin D (0%), vitamin E (0.4%), cal-
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Table 2. Energy and nutrient intakes of participants (n=245)

Nutrients Male Female All Recommended intake"
Mean (SD) Mean (SD) Mean (SD)
Energy (kcal) 1890 (527) 1670 (473) 1800 (517) Personalised?
Protein (g) 93.3(34.3) 75.5(23.0) 85.8(31.3) 46-56
% total energy 19.7 (4.22) 18.5(4.07) 19.2(4.19) 10-35
Total Fat (g) 49.3(21.2) 41.2 (20.5) 45.9(21.3) Minimise
% total energy 23.2(6.53) 22.2(8.20) 22.8(7.28) 20-35
Cholesterol (mg) 341 (175) 250 (142) 303 (168) Minimise
Vitamin B1(mg) 1.51(0.70) 1.51(0.70) 1.51(0.70) 1.1-1.2
Vitamin B2 (mg) 1.42 (0.66) 1.33(0.66) 1.38 (0.66) 1.1-1.3
Vitamin B12 (ug) 3.67(2.58) 2.57(1.61) 3.20(2.29) 2.4
Vitamin D (ug) 1.38 (2.02)" 0.96 (1.15)} 1.21 (1.72)% 15
Vitamin E (mg) 3.55(1.87)" 3.72 (2.35)" 3.62(2.08)" 15
Calcium (mg) 626 (342)" 581 (274) 607 (315)% 1000-1200
Zinc (mg) 9.21(3.53) 7.20 (2.26)¢ 8.37(3.21) 8-11
Iron (mg) 14.9(9.23) 13.8(9.47) 14.4(9.33) 8-18
Magnesium (mg) 260 (104)" 235 (84.3)" 250 (97.3)" 310-420

"Based on Acceptable Macronutrient Distribution / Recommended Dietary Allowances / Adequate Intakes of the US’s Dietary Reference

Intakes.

Energy requirement was calculated by Harris-Benedict equation which depends on factors including gender, age, body weight and physi-

cal activity level.
SDenotes an intake lower than the recommended value.
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Figure 1. Percentage of participants meeting recommendation of energy and various nutrients (n=245).

cium (7.8%), zinc (26.1%) and vitamin B1 (32.2%). For
the remaining nutrients (vitamin B2 (52.7%), vitamin B12
(56.3%), iron (74.3%) and magnesium (91.8%)), there
were more than half of the participants who obtained the
recommended intakes.

The association between NAPF and energy / nutrient
intakes is summarised in Table 3. Those who avoided
more protein-rich food items had significantly lower in-
take of protein in gram (Spearman’s p=-0.19, p<0.01),
protein as % of energy (Spearman’s p=-0.15, p<0.05),
total fat in gram (Spearman’s p=-0.19, p<0.01), total fat
in % of energy (Spearman’s p=-0.20, p<0.01), cholesterol
(Spearman’s p=-0.19, p<0.01), zinc (Spearman’s p=-0.18,
p<0.01) and iron (Spearman’s p=-0.13, p<0.05). No sig-
nificant association was found between NAPF and the
rest of the listed nutrients.

Further tests were done to investigate if participants
with higher levels of NAPF were less likely to meet the
recommended daily intake of energy and nutrients (see
Table 4). It was found that a higher level of NAPF was
associated with a lower likelihood of meeting the recom-
mended intake of zinc (OR=0.88(95% CI=0.76-0.98))
and iron (OR=0.87(95% CI=0.78-0.95). NAPF was not
associated with the meeting of recommended intake of
other listed nutrients.

The percentage distribution of participants in various
DQI-I component scores are shown in Table 1. In terms
of total score, the mean (SD), lowest and highest scores
were respectively 67.0 (10.7), 35.3 and 88.3. There were
0%, 8.6%, 65.7% and 25.7% of participants obtained 0-25,
26-50, 51-75 and 76-100 scores respectively. With re-
gards to the variety subscale of DQI-I, majority of partic-
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Table 3. Participants’ energy and nutrient intakes according to quartiles of NAPF (n=245)

_NAPF (number of avoided protein food items)

Q1(0-1) Q2(2-3) Q3(4) Q4 (5-8) Spearman’s p'

Nutrients, mean (SD) (n=65) (n=55) (n=58) (n=67)
Energy (kcal) 1870 (560) 1800 (548) 1850 (500) 1690 (450) -0.10
Protein (g) 90.9 (29.2) 91.5(37.1) 86.2 (35.0) 79.0(21.2) -0.19™

% total energy 19.7(3.7) 20.2 (4.8) 18.6 (4.2) 18.4(3.9) -0.15"
Total Fat (g) 51.0(25.4) 50.5(19.4) 45.7(21.0) 37.5(15.6) -0.19™

% total energy 24.2 (8.0) 25.2(6.5) 22.1(7.5) 19.9 (6.0) -0.20™
Cholesterol (mg) 314 (161) 347 (146) 308 (169) 251 (180) -0.19™
Vitamin B1(mg) 1.5(0.7) 1.5(0.7) 1.6 (0.6) 1.6 (0.8) 0.08
Vitamin B2 (mg) 1.4 (0.7) 1.3 (0.5) 1.4 (0.6) 1.4 (0.8) 0.02
Vitamin B12 (ug) 3422 3.5@2.3) 3.1(2.8) 2.91.9) -0.09
Vitamin D (ug) 1.1(1.3) 1.0 (1.3) 1.52.2) 1.2(1.9) -0.03
Vitamin E (mg) 4.0 (2.7 3.7(1.6) 3.6 (2.0) 3.3(1.8) -0.07
Calcium (mg) 594 (307) 562 (260) 673 (382) 600 (299) 0.03
Zinc (mg) 9.0(3.3) 9.0 (3.9) 8.1(2.9) 7.5(2.5) -0.18"
Iron (mg) 15.1(12.7) 12.9(5.7) 12.8(7.9) 12.0(9.0) -0.13"
Magnesium (mg) 245 (88.9) 247 (83.6) 261 (130.0) 246 (80.7) 0.01

fSpearman’s p between NAPF and each specific nutrient.

*p<0.05; ** p<0.01; **p<0.001.

Table 4. Percentage of participants meeting dietary recommendation of energy and nutrients among different values

of NAPF (n=245)

Nutrients % of participants met recommendation
NAPF (number of avoided protein food items) OR (95% CI)*
<1 (n=65) 2 (n=27) 3 (n=28) 4 (n=58) >5 (n=67)
Energy (kcal) 49.2 55.6 46.4 48.3 433 0.96 (0.85-1.09)
Protein (g) 93.8 92.6 89.3 87.9 92.5 0.94 (0.75-1.18)

% total energy 100.0 100.0 96.4 98.3 98.5 0.75(0.40-1.41)
Total Fat (g) - -- -- -- -- -

% total energy 53.8 63.0 78.6 60.3 52.2 1.04(0.92-1.18)
Cholesterol (mg) -- -- -- -- -- --
Vitamin B1(mg) 43.1 29.6 35.7 29.3 23.9 0.88 (0.77-1.00)
Vitamin B2 (mg) 53.8 48.1 46.4 60.3 49.3 0.99 (0.88-1.13)
Vitamin B12 (ug) 64.5 60.6 60.7 55.2 50.7 0.93(0.82-1.06)
Vitamin D (ug) 0.0 0.0 0.0 0.0 0.0 NA
Vitamin E (mg) 1.5 0.0 0.0 0.0 0.0 NA
Calcium (mg) 6.2 7.4 7.1 10.3 7.5 1.04 (0.83-1.31)
Zinc (mg) 30.8 25.9 39.3 25.9 16.4 0.88 (0.76-0.98)
Iron (mg) 73.8 74.1 71.4 71.9 72.6 0.87(0.78-0.95)
Magnesium (mg) 92.3 92.6 96.4 87.9 92.5 1.01 (0.80-1.27)

fLogistic regression analysis; dependent variable: (meeting recommendation of the specific nutrient (1) vs not meeting recommendation
(0)); independent variable: NAPF (continuous). Adjusted for age, gender and activity level.

ipants obtained a passing score for “overall food group
variety” (85.7%) and “within-group variety for protein
sources” (92.6%), reflecting they could obtain a satisfac-
tory variety of food sources (see Table 1). For the ade-
quacy subscale, in general the participants obtained good
scores for most beneficial nutrients and food groups ex-
cept for the “fruit group” (47.3%), “vegetable group”
(47.7%) and “calcium” (52.3%), in which only about half
of the participants obtained a passing score. This implied
about half of the participants did not have satisfactory
intake of the above three food groups / nutrient. For the
Moderation subscale, between 76.8% - 91.5% of the par-
ticipants obtained a passing score for all the listed harm-
ful nutrients and food groups. Lastly, for the overall bal-
ance subscale, 82.9% and 81.7% participants did not ob-
tain any score for “macronutrient ratio” and “fatty acid
ratio” respectively, meaning that their macronutrient ratio
(carbohydrate : protein : fat) and fatty acid ratio (polyun-

saturated : monounsaturated : saturated) were not in line
with the ideal recommendation.

The participants’ mean (SD) DQI-I total, subscale and
item scores are shown in Table 5. It is found that NAPF
was not associated with DQI-I total score. With regards to
the four subscales of DQI-I, NAPF was negatively asso-
ciated with Variety subscale (Spearman’s p=-0.11, p<0.05)
and its item of “Within group variety for protein source”
(Spearman’s p=-0.20, p<0.01), i.c. those participants with
higher levels of NAPF had less dietary protein sources.
Under the adequacy subscale, NAPF was positively asso-
ciated with grain (Spearman’s p=0.15, p<0.05) and fibre
(Spearman’s p=0.14, p<0.05) i.e. those participants who
avoided more protein-rich food items had a higher con-
sumption of grain and dietary fibre. However, no signifi-
cant association was found between NAPF and the ade-
quacy subscale score. For the moderation subscale, NAPF
was positively associated with the items of “total fat”
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Table 5. Participants’ Diet Quality Index-International (DQI-I) score and the association with NAPF (n=245)

DQI-I Component Mean (SD) Spearman’s p*
DQI-I Total score 67.02 (10.73) 0.12
Variety 13.97 (2.76) -0.11"
Overall food group variety 9.92 (2.29) -0.02
Within-group variety for protein source 4.05(1.28) -0.20™
Adequacy 29.72 (5.49) 0.03
Vegetable group 2.60 (1.38) -0.07
Fruit group 2.39(1.73) 0.08
Grain 4.78 (0.59) 0.15"
Fibre 3.29(1.30) 0.14"
Protein 4.99 (0.15) -0.08
Iron 4.61(0.85) 0.03
Calcium 2.78 (1.16) 0.01
Vitamin C 4.28 (1.23) -0.02
Moderation 22.31(6.76) 0.16
Total fat 3.65(2.05) 0.14"
Saturated fat 4.56 (2.04) 0.16"
Cholesterol 4.04 (2.50) 0.14"
Sodium 4.95(1.90) 0.02
Empty calorie foods 5.12(1.89) 0.08
Overall balance 1.02 (1.73) 0.09
Macronutrient ratio 0.52 (1.28) 0.03
Fatty acid ratio 0.50 (1.13) 0.18™

NAPF: Number of avoided protein food item.

A higher score reflects a better performance on that specific component.
Spearman’s p between NAPF (independent variable) and each component score of DQI-I (dependent variable).

(Spearman’s p=0.14, p<0.05), “saturated fat” (Spear-
man’s p=0.16, p<0.05) and “cholesterol” (Spearman’s
p=0.14, p<0.05). It was also associated with the total
score of this moderation subscale (Spearman’s p=0.16,
p<0.05) i.e. those participants who avoided more protein-
rich foods had less dietary fat and cholesterol intake in
general. For subscale of overall balance, NAPF was posi-
tively associated with the item of “fatty acid ratio”
(Spearman’s p=0.18, p<0.01) i.e. those participants who
avoided more protein-rich foods were associated with a
better profile of dietary fatty acid ratio.

DISCUSSION
Food avoidance behaviour among Chinese cancer patients
is a new area of research. Despite its prevalence and his-
tory in the society, to our knowledge there is no previous
study investigated the same realm of diet behaviour. Bell
et al reported in their ethnographic study that Chinese
cancer patients experienced contradictory cultural models
of diet between Western medicine and TCM.?’ Specifical-
ly, there are some foods that are said to be “should avoid”
in Chinese culture but no such idea according to Western
medicine. Nevertheless, that study did not investigate
how and to what extent Chinese cancer patients follow
the dietary tradition. For the first time, the present study
revealed that majority of Chinese cancer patients practise
FAB in different extents. Given its potential leading to
various nutrient deficiencies and serious health outcomes
associated with this diseased population, there is an ur-
gency to invest in this new research area and explore
what might be the possible physiological outcomes of
FAB.

Previous study by Yung et al'® revealed that Chinese
cancer patient population commonly practise three major
forms of food avoidance behaviour that might co-exist in

the same individual. There are significant proportion of
patients who practise long term avoidance of food items
that they perceive to be “nutritious”. Meanwhile, a small
proportion of them choose to avoid the attainment of a
right amount of food intake. Both types of food avoidance
behaviours are perceived to be beneficial in “suppress the
growth of cancer cell” and “reduce the chance of cancer
recurrence”. Whilst these two forms of food avoidance
possess a lower value of further investigation due to their
unpredictability and non-uniformity, the current study
focuses on the most prevalent form of food avoidance
behaviour i.e. avoidance of specific protein-rich “poison-
ous” food items. Apparently, this self-reported dietary
behaviour will lead to a reduction of dietary protein in-
take. Nonetheless, it is possible that the patients might
replace their protein deficit by either taking other “less
poisonous” protein foods or even supplement. Thus, it
created a niche for investigating its association to nutrient
intake as well as overall diet quality.

Our result proves that NAPF, which indicates the de-
gree of practising “poisonous” food avoidance is nega-
tively associated with protein intake in terms of both
quantity and percent of energy intake. Simpsons et al pre-
viously illustrated the existence of poisonous-food-belief
among the Chinese population.'> This belief has been
adopted by many cancer patients who chose to exercise it
without consulting to their TCM doctor. Given most of
the “poisonous” foods are animals origin, the adherence
to the belief may reduce the intake of protein food items.
There are two implications derived from the abovemen-
tioned association. First, it implies the subjects of current
study did not have dietary compensation (of protein)
when practising FAB, as manifested by a reduced intake
of such nutrient. Second, because of the lack of intention
compensating this nutrient, a minority of cancer patients
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belonging to the extreme end of NAPF are at risk of de-
veloping protein deficiency that in turn increases the risk
of cancer recurrence and reduce survival.®!'?52° Never-
theless, our result failed to show that NAPF correlates
with a lower likelihood of meeting US RDA of protein.
This is likely due to the fact that the general Hong Kong
population has a high protein intake of 88g per day.®
Thus, the majority of the study subjects, despite prac-
tising the dietary taboo still have their protein intake
above US RDA.

The mean DQI-I overall score of the current partici-
pants was 67.0, which was higher than the study done by
Kim et al who revealed the mean score of general Chi-
nese population was 60.5.2° It implied that diet quality of
Chinese cancer patients of the present study was at least
comparable to that of the general population. These find-
ings indicate that dietary intake as a whole is not serious-
ly compromised among cancer patients, which may be a
result of reasonable access to a wholesome diet. Regard-
ing the association between NAPF and diet quality, our
hypothesis was merely partially supported i.e. NAPF was
negatively associated with the variety subscale score but
not the DQI-I overall score. A couple implications apply
to this observation. First, in the preceding analysis we
showed that NAPF was, as expected, negatively associat-
ed with protein intake quantitatively. The analysis on
DQI-I variety subscale provided further information that
NAPF did restrict cancer patients’ sources of protein in-
take. Given that a good variety of protein sources ensures
the adequate intake of all 20 amino acids, high level
NAPF increases the risk of essential amino acid deficien-
cy among cancer patients. Second, since NAPF was not
associated with the DQI-I overall score, we could not
conclude that practising such behaviour would lower the
overall diet quality. In fact, NAPF was found positively
associated with the moderation and overall balance sub-
scale scores. This was mainly because of the lowered
dietary fat intake as a result of the cutting down of animal
foods. These positive associations likely cancelled out the
negative association between NAPF and variety subscale,
leading to the non-association between NAPF and DQI-I
overall score.

Participant’s intake of zinc and iron were negatively
associated with NAPF. In Chinese diet, a significant pro-
portion of zinc comes from animal foods,*! with people
living in urban setting have even higher reliance on such
as compared with their rural counterparts.’? That explains
why participant’s zinc intake decrease with number of
avoided protein food items. Similarly, most rich sources
of iron are of animal origin, particularly with red meat.
Therefore, an increased value of NAPF likely reduces
dietary iron. Furthermore, the plant source of zinc and
iron usually has lower bioavailability due to the presence
of inhibitor like phytate, as well as non-heme status of
iron. Given both nutrients carry core functions in metabo-
lism, immunity as well as circulation, their negative asso-
ciation with food avoidance behaviour should be high-
lighted to both cancer patient and their care-takers as a
precaution measure.

Calcium intake of the current participants showed un-
satisfactory level. There were only half of the participants
obtained a passing score of in adequacy subscale for cal-

cium. In fact, only 7.8% of them met the US RDA of cal-
cium. Park et al revealed that from more than 5,000 Ko-
rean cancer patients in his study, only about 10.8% of
them met the recommended intake of calcium averaging
at 454mg/day.’3 The similar findings among the two stud-
ies may attribute to the lack of calcium food sources in
traditional eastern Asian cuisine. Previous study showed
that cancer survivors were more likely to develop osteo-
porosis.>*3¢ Also, aged cancer survivors are more likely
experience fall compared to their non-cancer counter-
parts.’” Given the high mortality rate associated with el-
derly bone fracture, the need of promoting adequate cal-
cium intake becomes an urgent topic to the cancer patient
population especially those are of Asian origin.

There are a few limitations applied to this study. First,
in measuring NAPF, we only asked about the kinds of
protein-rich food items the participants avoided. The ex-
act quantity of the protein-rich animal food items avoided
was not captured. This limitation might affect the preci-
sion of the association between NAPF and a participants’
protein intake. Second, we used 3-day diet record to cap-
ture the energy and nutrient intakes of the participants.
Thus, common measuring errors associated with dietary
reporting (e.g. under-reporting) also applied to our study.
Third, there were also possible selection biases involved
in this study. We sampled two types (nasopharyngeal and
colorectal) of cancer patients for investigation from out-
patient cancer clinics. Future research might extend the
sampling to other groups of cancer patients to confirm the
validity of the findings. Also, since our study excluded
patients whose were on active treatment, applicability of
the study result to those patients needs further investiga-
tion. Forth, since there are differences in meal composi-
tion among different Chinese localities (e.g. people in
northern China generally consume high amount of animal
foods), the generalisability of the present study’s results is
unknown. Further study is warranted to determine if our
results could be used in setting outside Hong Kong.

In conclusion, the present study revealed that cancer
patients practising higher degree of food avoidance be-
haviour had lower intakes of protein. Nevertheless, alt-
hough NAPF was associated with less variety for protein
source, our result did not support the hypothesis that high
level of NAPF was associated with a lower overall diet
quality. Thus, more evidence is needed to demonstrate the
relationship between NAPF and risk of non-cancerous
chronic diseases.

AUTHOR DISCLOSURES
The authors have no conflicts of interest to disclose.
This study was supported by World Cancer Research Fund.

REFERENCES

1. Ferlay J, Ervik M, Lam F, Colombet M, Mery L, M. P.
Global Cancer Observatory: Cancer Today [cited 2022/02];
Available from: https://gco.iarc.fr/today.

2. Cancer Statistics [cited 2022/02]; Available from:
https://www.cancer.gov/about-cancer/understanding/statistic
.

3. Zheng R, Zeng H, Zhang S, Chen T, Chen W. National
estimates of cancer prevalence in China, 2011. Cancer Lett.
2016;370:33-8. doi: 10.1016/j.canlet.2015.10.003.



Food avoidance behaviour among cancer patients

199

Ye XJ, Ji YB, Ma BW, Huang DD, Chen WZ, Pan ZY, Shen
X, Zhuang CL, Yu Z. Comparison of three common
nutritional screening tools with the new European Society
for Clinical Nutrition and Metabolism (ESPEN) criteria for
malnutrition among patients with geriatric gastrointestinal
cancer: a prospective study in China. BMJ Open. 2018;8:
€019750. doi: 10.1136/bmjopen-2017-019750.

. Marshall KM, Loeliger J, Nolte L, Kelaart A, Kiss NK.

Prevalence of malnutrition and impact on clinical outcomes
in cancer services: A comparison of two time points. Clin
Nutr. 2019;38:644-51. doi: 10.1016/j.cInu.2018.04.007.

. Kufeldt J, Viehrig M, Schweikert D, Fritsche A, Bamberg M,

Adolph M. Treatment of malnutrition decreases
complication rates and shortens the length of hospital stays
in a radiation oncology department. Strahlenther Onkol.
2018;194:1049-59. doi: 10.1007/s00066-018-1360-9.

Zhang X, Tang T, Pang L, Sharma SV, Li R, Nyitray AG,
Edwards BJ. Malnutrition and overall survival in older
adults with cancer: A systematic review and meta-analysis.
Journal Geriatr Oncol. 2019;10:874-83. doi: 10.1016/j.jgo.
2019.03.002.

Bines J, Gradishar WJ. Primary care issues for the breast
cancer survivor. Compr Ther. 1997;23:605-11.

Brown BW, Brauner C, Minnotte MC. Noncancer deaths in
white adult cancer patients. J Natl Cancer Inst. 1993;85:979-
87.

. Talamini R, Franceschi S, Favero A, Negri E, Parazzini F,

La Vecchia C. Selected medical conditions and risk of breast
cancer. Br J Cancer. 1997;75:1699-703.

. Hudson MM, Mertens AC, Yasui Y, Hobbie W, Chen H,

Gurney JG et al. Health status of adult long-term survivors
of childhood cancer: a report from the Childhood Cancer
Survivor Study. JAMA. 2003;290:1583-92.

.Census and Statistics Department. Thematic Household

Survey Report - Report No. 30 20 April. Available from:
http://www.censtatd.gov.hk/products_and_services/products
/publications/statistical report/social data/index cd B1130
230 _dt latest.jsp.

. Wu J, Zhang B, Chang Z. [Discussion on implications and

research ideas of toxic theory in natural characteristics of
Chinese herbal medicine]. Zhongguo Zhong Yao Za
Zhi/Zhongguo Zhongyao Zazhi/China Journal of Chinese
Materia Medica. 2009;34:480-2.

.Koo LC. The use of food to treat and prevent disease in

Chinese culture. Soc Sci Med. 1984;18:757-66.

.Simpson PB. Family beliefs about diet and traditional

Chinese medicine for Hong Kong women with breast cancer.
Oncol Nurs Forum. 2003;30:834-40.

.Koo LC. Concepts of disease causation, treatment and

prevention among Hong Kong Chinese: diversity and
eclecticism. Soc Sci Med. 1987;25:405-17.

. Marjorie. T. Chinese and Western medicine in Hong Kong:

some social and cultural determinants of wvariation,
interaction and change. In: Kleinman A, Kunstadter P,
Alexander ER, Gale JL, editors. Medicine in Chinese
Cultures: comparative studies of health care in Chinese and
other societies. Seattle: US Department of Health, Education,
and Welfare Public Health Service. National Institutes of
Health; 1974.

. Yung TKC, Kim JH, Leung SF, Yeung RMW, Poon ANY,

Au EWC, Lau JTF. Food avoidance beliefs and behaviors
among Chinese cancer patients: validation of a new
measurement tool. J Nutr Educ Behav. 2019;51:162-72. doi:
10.1016/j.jneb.2018.07.009.

. Van Hemelrijck M, Garmo H, Holmberg L, Ingelsson E,

Bratt O, Bill-Axelson A, Lambe M, Stattin P, Adolfsson J.
Absolute and relative risk of cardiovascular disease in men

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

with prostate cancer: results from the Population-Based
PCBaSe Sweden. J Clin Oncol. 2010;28:3448-56. doi: 10.
1200/JC0.2010.29.1567.

Armenian SH, Xu L, Ky B, Sun C, Farol LT, Pal SK,
Douglas PS, Bhatia S, Chao C. Cardiovascular disease
among survivors of adult-onset cancer: a community-based
retrospective cohort study. J Clin Oncol. 2016;34:1122-30.
doi: 10.1200/JCO.2015.64.0409.

Kant AK, Schatzkin A, Ziegler RG. Dietary diversity and
subsequent cause-specific mortality in the NHANES I
epidemiologic follow-up study. J Am Coll Nutr. 1995;
14:233-8.

Cancer survivor dietary recommendations 19th June 2018
[cited 2022/02]; Available from: https://www.wcrf.org/
int/continuous-update-project/our-cancer-prevention-recom
mendations/cancer-survivors.

Preventing Recurrence, Secondary Cancers. 19th June 2018
[cited 2022/02]; Available from: http://www.aicr.org/
patients-survivors/staying-healthy-after-treatment/preventin
g-cancer-recurrence-secondary-cancers.html.

Harris JA, Benedict FG. A biometric study of human basal
metabolism. Proc Natl Acad Sci U S A. 1918;4:370-3.

DRI Tables and Application Reports 5th July [cited
2022/02]; Available from: https://www.nal.usda.gov/fnic/
dri-tables-and-application-reports.

Kim S, Haines PS, Siega-Riz AM, Popkin BM. The Diet
Quality Index-International (DQI-I) provides an effective
tool for cross-national comparison of diet quality as
illustrated by China and the United States. J Nutr. 2003;133:
3476-84.

Bell K, Lee J, Ristovski-Slijepcevic S. Perceptions of food
and eating among Chinese patients with cancer: findings of
an ethnographic study. Cancer Nurs. 2009;32:118-26.
Schattner M. Enteral nutritional support of the patient with
cancer: route and role. J Clin Gastroenterol. 2003;36:297-
302.

Thoresen L, Fjeldstad I, Krogstad K, Kaasa S, Falkmer UG.
Nutritional status of patients with advanced cancer: the
value of using the subjective global assessment of nutritional
status as a screening tool. Palliat Med. 2002;16:33-42.

Chan R, Wong VW, Chu WC, Wong GL, Li LS, Leung J et
al. Higher estimated net endogenous Acid production may
be associated with increased prevalence of nonalcoholic
fatty liver disease in chinese adults in Hong Kong. PLoS
One. 2015;10:¢0122406. doi: 10.1371/journal.pone.0122406.
Zhao A, Xue Y, Zhang Y, Li W, Yu K, Wang P. Nutrition
concerns of insufficient and excessive intake of dietary
minerals in lactating women: a cross-sectional survey in
three cities of China. PLoS One. 2016;11:€0146483. doi: 10.
1371/journal.pone.0146483.

Ma G, Li Y, Jin Y, Du S, Kok FJ, Yang X. Assessment of
intake inadequacy and food sources of zinc of people in
China. Public Health Nutr. 2007;10:848-54. doi: 10.1017/
S136898000744143X.

Park B, Lee J, Kim J. Imbalanced nutrient intake in cancer
survivors from the examination from the nationwide health
examination center-based cohort. Nutrients. 2018;10:212.
doi: 10.3390/nu10020212.

Jeong SM, Shin DW, Lee JE, Jin SM, Kim S. Increased risk
of osteoporosis in gastric cancer survivors compared to
general population control: a study with representative
Korean population. Cancer Res Treat. 2019;51:530-7. doi:
10.4143/crt.2018.164.

Ramin C, May BJ, Roden RBS, Orellana MM, Hogan BC,
McCullough MS, Petry D, Armstrong DK, Visvanathan K.
Evaluation of osteopenia and osteoporosis in younger breast
cancer survivors compared with cancer-free women: a



200 TK Yung, JH Kim and JT Lau

prospective cohort study. Breast Cancer Res. 2018;20:134. 7. doi: 10.1007/s10120-017-0777-7.

doi: 10.1186/s13058-018-1061-4. 37. Sulicka J, Pac A, Puzianowska-Kuznicka M, Zdrojewski T,
36. Yoo SH, Lee JA, Kang SY, Kim YS, Sunwoo S, Kim BS, Chudek J, Tobiasz-Adamczyk B et al. Health status of older

Yook JH. Risk of osteoporosis after gastrectomy in long- cancer survivors-results of the PolSenior study. J Cancer

term gastric cancer survivors. Gastric Cancer. 2018;21:720- Surviv. 2018;12:326-33. doi: 10.1007/s11764-017-0672-6.



