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Abstract

AIM: To study the association of colorectal carcinoma
(CRC) with diet, smoking, alcohol, physical activity,
body mass index, family history and diabetes.

METHODS: All consecutive patients with CRC confirmed
by histopathology diagnosis were included. Age (£ 5
years) and gender matched controls were selected
among the patients admitted in surgery ward for various
conditions without any co-existing malignancy. Food
frequency questionnaire (FFQ) was developed and
validated after pretesting by investigator trained in data
collection techniques. Cases and controls were interviewed
ensuring privacy, in similar interview setting, with same
duration of time for both cases and controls without any
leading question. Biological variables like family history of
CRC in first degree relatives, history of diabetes mellitus;
behavioral factors like tobacco use both smoking and
smokeless form, alcohol consumption and physical activity
were recorded. Dietary details were recorded using a FFQ
consisting 29 food items with seven categories. Analysis
was done using appropriate statistical methods.

RESULTS: Ninety-four histopathologically confirmed
cases of CRC and equal number of age and gender
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matched controls treated over a period of two years were
studied. Age distribution, mean age, male to female ratio,
education level and socioeconomic status were similar in
cases and controls. Intake of food items was categorized
into tertile due to skewed distribution of subjects as per
recommended cut off for consumption of food item. On
univariate analysis red meat [OR = 7.4 (2.935-18.732)],
egg [OR = 5.1 (2.26-11.36)], fish, fried food and oil
consumption were found to be risk factors for CRC. On
multivariate analysis red meat consumption of more than
2-3 times a month (OR = 5.4; 95%CI: 1.55-19.05) and
egg consumption of more than 2-3 times a week (OR =
3.67; 95%CI: 1.23-9.35) were found to be independent
risk factors for the development of CRC.

CONCLUSION: Egg and red meat consumption found
to be independent risk factors for CRC. Smoking, alcohol,
physical activity and family history were not associated
with increased risk.

Key words: Dietary factors; Smoking; Rectal cancer; Red
meat; Colorectal malignancy

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: In this hospital based case control study, egg
consumption of 2-3 times a week and red meat con-
sumption of 2-3 times a month were found to be inde-
pendent risk factors for the development of colorectal
carcinoma. On the other hand smoking, alcohol, physical
activity, diabetes and family history were not associated
with an increased risk. There was no conclusive evidence
to suggest that fruits and vegetable consumption has
protective effect on colorectal carcinoma. Since red meat
and egg had an increased risk, the community needs to
be educated to reduce the consumption of red meat such
as mutton and egg.
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INTRODUCTION

Colorectal cancer (CRC) is one amongst the leading
cause of cancer related morbidity and mortality. CRC
share 10% of the total cancers worldwide and accounts
for 8% of all cancer related mortality; caused 608000
deaths worldwide™?., In India data from population
based cancer registry at Bangalore, Chennai and Delhi
showed significantly increased incidence of CRC from
1982-2006"".

Epidemiological studies have estimated that up
to 70%-80% of CRCs could be ascribed to dietary,
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environmental and lifestyle factors; suggesting majority
of the risk factors are modifiable'”. It has been demo-
nstrated that diet significantly influences the risk of
developing CRC, and up to 70% reduction in the cancer
burden can be achieved by changing the food habits!.,
Many epidemiological studies across the globe have
tried to evaluate the role of dietary and life style factors
in the development of CRC, however a fair share of
controversies exist among the observations'™. Majority
of the studies that investigated the role of high vegetable
and fruit diet failed to prove any significant reduction in
the incidence of CRC.

For a long time, it was believed that low meat intake
and high fiber vegetarian diet by Indian population
is the reason for the low incidence of CRC in India. It
was found that only two studies have been reported in
literature from India regarding factors associated with
CRC"¥, Identifying the factors associated with decreased
CRC incidence among Indian population may help in the
prevention of CRC. Hence an attempt was made to study
these factors through a case control study. The objective
of the study was to find the association of CRC with life
style variables (diet, smoking, alcohol, physical activity)
and Biological Variables [body mass index (BMI), family
history of CRC in 1* -degree relatives, history of diabetes
mellitus].

MATERIALS AND METHODS

The study was conducted in Department of Preventive
and Social Medicine in collaboration with department
of Surgery in a tertiary care referral and research
institute of India. This study was conducted from
period of two years. This study was approved by the
Institute Ethics Committee. The nature, methodology
of the study was explained to the patient and informed
consent was obtained. All the information collected was
kept confidential and patient was given full freedom
to withdraw from the study at any point during the
study. All provisions of the Declaration of Helsinki were
followed in this study.

All consecutive patients with confirmed histopathology
diagnosis were included. Histopathology was done either
pre-operatively or postoperatively. Diagnosis of CRC was
confirmed by per-rectal sigmoidoscopic or endoscopic
biopsy. In case where resection for colorectal malignancy
was done as an emergency surgical procedure, the
diagnosis was confirmed post operatively. CRC patients
with co-existing malignancy were excluded. Age (
5 years) and gender matched controls were selected
among the patients admitted in Surgery ward for various
conditions like inguinal hernia, varicose veins, necrotizing
fasciitis and diabetic foot.

Patients with co-existing malignancies, familial ade-
nomatous polyposis and patients admitted with any
abdominal disorders were excluded from the study.
Controls were selected within one week after selecting
the case. When more than one control was eligible then
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control was selected by simple random methods using
lots. During initial phase of the study, food frequency
questionnaire (FFQ) was developed and face validation
was carried out by circulating among the faculty who
were involved in the study. Pre-testing was done among
10 patients admitted in the surgery ward by investigator
trained in data collection techniques. It helped to estimate
the average time taken for questionnaire administration,
examination and to check for comprehensibility of parti-
cipants to the questions.

After pre-testing of questionnaire necessary modi-
fications were carried out. After obtaining informed
consent cases and controls were interviewed ensuring
privacy, in similar interview setting, with same duration
of time for both cases and controls without any leading
question. Average time taken for each interview was
around 45 min. Anthropometric measurements was taken
at the end of the interview. Pre-tested questionnaire
which elicited information on demographic parameters
like name, age, gender; Social variables like education,
occupation, income, presenting complaints; biological
variables like family history of CRC in first degree
relatives, history of diabetes mellitus; behavioral factors
like tobacco use both smoking and smokeless form,
alcohol consumption and physical activity.

The alcohol consumption among study participants
was measured and classified as per the World Health
Organization STEPwise approach to surveillance of non-
communicable diseases. The STEPS questionnaires used
for the study are available in the internet from: http://
www.who.int/ncd_surviellance/en/steps_framework
_dec03.pdf. The alcohol consumption pattern of drinkers
(amount, type and frequency) was noted and converted
in terms of average alcohol consumed in grams per day.
These were further classified as abstainers (who never
consumed alcohol in past 12 mo), grade 1 (< 39.9
g/d), grade 2 (40-59.9 g/d) and grade 3 (> 60 g/d).
The physical activity was measured using international
physical activity questionnaire-short version. Metabolic
equivalent (MET) levels for walking, moderate and
vigorous intensity activities were taken as 3.3, 4.0 and
8.0. The activities were measured separately (MET
level x minutes of activity/day x days per week) and
expressed as total MET min/wk. Based on the total
scores, study participants were categorized in to low (<
600 MET min/wk), moderate (600-3000 MET min/wk)
and high (> 3000 MET min/wk) level of physical activity.

Dietary details were recorded using a FFQ consisting
29 food items with seven categories (never or hardly
ever, once a month, 2-3 times a month, once a week,
2-3 times a week, 4-6 times a week, once a day or
more) for egg, chicken, mutton, beef, pork, fruits,
vegetables, fried foods, type of oil, type of food, tea,
coffee; anthropometric measurements including weight,
height, hip circumference, waist circumference also were
recorded.

Sample size was calculated using n Master software
2.0 for matched case control study, taking exposure in
controls for non-vegetarian food as 58% and OR 3.38
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Variable Cases Controls
Age (y7)
<40 9 (9.6) 7 (7.4)
40-49 21 (22.3) 18 (19.1)
50-59 28 (29.8) 29 (30.9)
60-69 30 (31.9) 32 (34)
=70 6 (6.4) 8 (8.5)
Educational status
Never attended school 37 (39.4) 33 (35.1)
1-4 23 (24.5) 34 (36.2)
5-7 15 (16) 10 (10.6)
8-10 14 (14.9) 9 (9.6)
11-12 1(1.1) 6 (6.4)
Graduation 4 (4.3) 2(21)
Occupation
Non worker 23 (24.5) 19 (20.2)
Skill T 44 (46.8) 59 (62.8)
Skill 1T 25 (26.6) 16 (17)
Skill I 2(2.1) 0
PCI in indian rupees/mo
Class I > 4400 1(1.1) 0
Class IT 2200-4399 1(1.1) 2(2.1)
Class IIT 1320-2199 5(5.3) 6 (6.4)
Class IV 660-1319 34 (36.2) 38 (40.4)
Class V <660 53 (56.4) 48 (51.1)

PCI: Per Capita Income (after adjusting for Consumer Price Index of 2011).

at 95%CI, 80% power the minimum sample size was
93%,

Analysis was done using SPSS version 20"'%. Socio-
demographic details and frequency of food intake
were expressed in proportions. Univariate analysis for
categorical variables (diet, smoking, alcohol, physical
activity, BMI, history of diabetes, family history) were
done using 7 test. Seven frequencies of food item intake
were categorized into tertile. Tertilel corresponds to
lowest frequency of intake and tertile 3 corresponds
to highest frequency of intake. OR was calculated for
highest tertile of intake relative to lowest tertile by logistic
regression. Factors having P value < 0.05 in univariate
analysis were included as parameter for multivariate
analysis using logistic regression. Results of multivariate
analysis were given as OR with 95%CI. All P values were
two tailed and significant when values were less than
0.05.

RESULTS

A total of 94 cases and controls were included in the
study. The mean age group of cases and controls were
54.1 + 11.5 years and 55 + 11.8 years respectively.
Age distribution of cases and controls were in the range
of 17-78 years. There was almost equal distribution
of males and females 48.9% and 51.1% respectively
among the study subjects (Table 1). Around 39.4% cases
and 35.1% of controls never attended school. In both
cases and controls more than 50% of them belonged to
class V socio economic status.

The distribution of subjects as per recommended
cut off for consumption of food item was much skewed
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Table 2 Frequency of food intake among cases and controls, 7 (%)

Food item Never or hardly ever Once a month 2-3 times/mo Once a week 2-3 times/wk  4-6 times/wk Once a day Total
Egg Case 7(74) 17 (18.1) 6 (6.4) 28 (29.8) 21 (22.3) 7 (7.4) 8 (8.5) 94
Control 8 (8.5) 36 (38.3) 10 (10.6) 27 (28.7) 8 (8.5) = 5 (5.3) 94
Chicken  Case 13 (13.8) 31 (33) 9 (9.6) 36 (38.3) 5 (5.3) = - 94
Control 12 (12.8) 45 (47.9) 14 (14.9) 19 (20.2) 4(43) - - 94
Mutton Case 23 (24.5) 40 (42.6) 4(43) 25 (26.6) 1(1.1) 1(1.1) - 9%
Control 44 (46.8) 42 (44.7) 3(32) 4(43) 1(1.1) - - 9%
Fish Case 26 (27.7) 49 (52.1) 2(21) 6 (6.4) 10 (10.6) 1(1.1) - 9%
Control 27 (28.7) 61 (64.9) 1(1.1) 2(2.1) 1(1.1) 221 . 9
Beef Case 68 (72.3) 1(1.1) 1(1.1) 18 (19.1) 6 (6.4) - - 9
Control 81 (86.2) 6 (6.4) - 7 (7.4) . . . 9
Pork Case 81 (86.2) 9(9.6) 1(1.1) 2(21) 1(L1) = - 9
Control 87 (92.6) 5(5.3) . 2(21) - . - 9
Fried foods Case 3(3.2) 32 (34.0) 6 (6.4) 35 (37.2) 18 (19.1) - - 94
Control 5(5.3) 45 (47.9) 14 (14.9) 28 (29.8) 2(21) - - 9
Fruits Case 32 (34.0) 37 (39.4) 7(7.4) 6 (6.4) 5 (5.3) 3(3.2) 4 (43) 9
Control 36 (38.3) 23 (24.5) 14 (14.9) 13 (13.8) 3(3.2) . 5 (5.3) 94
Vegetables Case - - - - 13 (13.8) 7(7.4) 74 (78.7) 94
Control = = . . 2(2.1) 8 (8.5) 84 (89.4) 9
Coffee Case 81 (86.2) . . = = 13 (13.8) 94
Control 87 (92.6) = . . = = 7 (7.4) 94
Tea Case 20 (21.2) . . = = 74 (78.7) 9
Control 11 (11.7) = . . = = 83 (88.3) 94

Table 3 Colorectal carcinoma risk associated with individual

dietary item

Food item Adjusted OR P value
(Cn
Egg Tertile1 Never or hardly ever 1
Tertile 2 Once a month 1.6 (0.85-3.33)  0.133
Tertile 3 > 2-3 times a week 5.1(2.26-11.36)  0.001
Chicken  Tertile1 Never or hardly ever 1
Tertile 2 Once a month 0.6 (0.25-1.51)  0.297
Tertile 3 Once a week 1.6 (0.64-4.19)  0.297
Mutton Tertile 1 Never or hardly ever 1
Tertile 2 Once a month 1.8 (0.93-3.45)  0.070
Tertile 3 More than 2-3 timesa 7.4 (2.93-3.45)  0.001
month
Fish Tertile 1 Never or hardly ever 1
Tertile 2 Once a month 0.8 (0.44-1.60)  0.588
Tertile 3 More than 2-3 timesa 3.2 (1.13-9.53)  0.028
month
Beef Tertile1 - - -
Tertile 2 Never or hardly ever 1
Tertile 3 More than once a 2.3 (0.13-4.99)  0.237
month
Fruits Tertile 1 Never or hardly ever 1
Tertile 2 Once a month 1.8 (0.89-3.64)  0.099
Tertile 3 More than 2-3 timesa 0.8 (0.39-1.68)  0.540
month
Vegetables Tertile1 2-3 times a week 1
Tertile 2 Once a day 0.4 (0.19-1.00)  0.050
Tertile 3 - - -
Fried foods Tertile 1 Never or hardly ever 1
Tertile 2 Once a month 0.61 (0.21-1.74)  0.350
Tertile 3 2-3 times a month 2.52 (1.35-4.70)  0.004

as shown in (Table 2). Among cases 22.3% consumed
egg 2-3 times a week compared to only 8.5% among
the controls. In cases about one-fourth 24.5% never
or hardly ever consumed mutton compared to 46.8%
in controls. Beef consumption was reported to be low
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among both cases and controls, 72.3% of cases and
86.2% of controls never or hardly ever consumed beef.
Similarly more than 80% of cases and controls never
or hardly ever consumed pork. Majority of cases 78.7%
and controls 89.4% consumed vegetables once a day.

As distribution of subjects as per recommended cut
off for consumption of food item was much skewed,
intake of food items was categorized into tertile. The
frequency cut-off into tertile is not same for all the food
items. For certain food items (beef, pork, vegetables,
tea, coffee) ranking into tertile was not possible due to its
skewed distribution. Univariate logistic regression analysis
was done considering these tertile groups as shown in
(Table 3). It was observed that consumption of egg for
more than 2-3 times a week increases the risk of getting
CRC by five times [OR = 5.1 (2.26-11.36)] compared
to those who never or hardly consume egg. Mutton
consumption of more than 2-3 times a month increases
the risk of CRC by 7 times [OR = 7.4 (2.935-18.732)]
compared to those never or hardly consumes mutton.
Consuming fish and fried foods more than 2-3 times a
month increases the risk for CRC. Coffee consumption
was not significantly associated with CRC [OR = 1.95
(0.76-5.43)]. Similarly Tea consumption also did not
show any significant association with CRC in the present
study [OR = 0.49 (0.22-1.70)].

Compared to never smokers, subjects who smoked
< 10 pack years, 10-20 pack years and > 20 pack years
were not at increased risk for CRC. Alcohol consumption
of < 39.9 g/d, 40-59.9 g/d and > 60 g/d was not
associated with increased risk for CRC compared to non-
users. High (3000 METs/wk) and moderate (600-3000
METs/wk) level of physical activity was not protective
for CRC. BMI greater than 25 is not associated with
CRC risk. History of diabetes was not significantly
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Table 4 Association of variables with colorectal carcinoma, 7 (%)

Variable Cases Controls OR (CI)
Type of oil

Refined 29 (30.9) 22(23.4) 1

Groundnut 15 (16) 42 (44.7) 0.271(0.12-0.61)

Palm 50 (53.2) 30 (31.9) 1.264 (0.62-2.59)
Type of food

Moderate spicy 73 (77.7) 82(87.2) 1

Very spicy 21 (22.3) 12(12.8) 1.97 (0.91-4.28)
Smoking status

Non-smoker 74 (78.7) 75(79.7) 1

<10 pack years 3(3.19) 5(5.31) 0.60 (0.14-2.63)

10-20 pack years 5(5.31) 10(10.6)  0.50 (0.16-1.55)

> 20 pack years 12 (12.8) 4 (4.3) 3.04 (0.93-9.85)
Alcohol use

Non users 68 (72.3) 74 (78.7) 1

Grade I (<39.9 g/d) 19 (20.2) 10 (10.6) 2.06 (0.89- 4.75)

Grade 1T (40-59.9 g/d) 4(4.2) 6 (6.3) 0.72 (0.19-2.68)

Grade I (> 60 g/d) 3(3.2) 4(4.2) 0.81 (0.17-3.78)
Physical activity (METs/wk)

Low (< 600) 18 (19.1) 24 (25.5) 1

Moderate (600-3000) 51 (54.3) 44 (46.8)  1.54 (0.74-3.21)

High (> 3000) 25 (26.6) 26(27.7) 1.28 (0.56-2.91)
BMI (kg/m’)

<18.5 (underweight) 19 (20.2) 10 (10.6) 1

18.5-22.99 (normal) 47 (50) 57 (60.6)  0.43 (0.18-1.02)

23-24.99 (over weight) 14 (14.9) 17 (18.1) 0.43(0.15-1.22)

=25 (obese) 14 (14.9) 10 (10.6)  0.73 (0.24-2.24)
Diabetes mellitus

No 73 (53.3) 67 (46.7) 1

yes 21 (41.2) 30(58.8) 1.62(0.85-3.12)

METs/wk: Metabolic equivalents minutes per week; BMI: Body mass
index.

associated with CRC risk (Table 4). Multivariate logistic
regression results (Table 5) for those factors found to
be statistically significant in univariate analysis (mutton,
egg, fish, fried foods and type of oil) showed egg and
mutton as independent risk factor.

DISCUSSION

Though population based cancer registries showed a
statistically significant increase in the incidence of CRC
in India from 1982-2006, very few studies have been
done in India to document the association of modifiable
risk factors with CRC. The present study attempted to
identify the modifiable risk factors so that appropriate
preventive measures can be planned. Red meat con-
sumption more than 2-3 times a month found to be
an independent risk factor in multivariate regression
analysis and increased the odds of developing CRC by
5.41 (1.55-19.05) times compared to those never or
hardly consume. This was similar to study by Nayak et
al”? which reported beef consumption more than once a
week has increased risk compared to those who do not
consume beef [OR = 4.25 (2.02-8.94)]. A study from
Uruguay™ reported a positive association between CRC
and high intake of red meat with OR = 3.38 (2.37-6.20).
Similarly Singh et ai*! reported red meat intake more
than once a week increased the risk compared to non-
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Table 5 Factors independently associated with colorectal
carcinoma

Food item Adjusted OR P value
(ch
Mutton Tertilel  Never or hardly ever 1
Tertile2  Once a month 2.62(0.08-6.33)  0.137
Tertile3 > 2-3 times a month  5.41 (1.55-19.05) 0.008
Egg Tertile 1 Never or hardly ever 1
Tertile2  Once a month 1.54 (0.63-3.70)  0.340
Tertile 3 >2-3 times aweek  3.67 (1.23-9.35)  0.013
Fried Tertile 1 Never or hardly ever 1
foods  Tertile2  Once a month 0.76 (0.22-2.54)  0.655
Tertile 3 >2-3 times amonth  2.03 (0.95-4.43)  0.060
Fish Tertile 1 Never or hardly ever 1
Tertile2  Once a month 0.02 (0.08-0.58)  0.195
Tertile 3 >2-3 times amonth  0.39 (0.09-1.62)  0.237
Type of Refined NA 1
oil Ground nut NA 0.4 (0.15-1.00)  0.068
Palm NA 1.6 (0.75-4.04)  0.240

consumers [RR = 1.90 (1.16-3.11)].

In the western studies red meat consumption
included beef, pork and mutton. However, in present
study population due to cultural practices and beliefs
beef and pork consumption were minimal. Subjects
who consumed egg more than 2-3 times a week had 3.6
(1.23-9.35) times higher risk compared to those who
never or hardly ever consume egg. This was similar
to the study™ which reported consumption of egg
more than 2-3 times/wk is associated with increased
risk of CRC compared to those who never or hardly
consume egg [OR = 2.95 (1.75-5)]. In the present
study fish consumption more than 2-3 times a month
is associated with increased risk for CRC in univariate
analysis. In contrast Nayak et al”? from Kerala showed
20% decreased risk of CRC with consumption of fish
with every meal [OR = 0.32 (0.13-0.98)]. European
study reported fish consumption more than 80 g/d
was inversely associated with CRC compared to those
consuming < 10 g/d [OR = 0.69 (0.54-0.88)]"3.
Discrepancy between present study finding and
other studies could be due to difference in type of
fish consumed, amount of fish consumed, method of
cooking and method of preservation.

Fruits and vegetable consumption was not found to
be protective for CRC, similar to the findings reported in
studies from Westem countries™* !, Frequent intake of fried
food a proxy variable for high fat intake was associated
with CRC [OR = 2.52 (1.35-4.70)] in univariate analysis
but it was not an independent risk factor. In contrast
studies reported consuming deep fried foods more than
once a month was not associated with increased risk!’*%.,
Coffee consumption was not significantly associated with
CRC [OR = 1.95 (0.76-5.43)]. A meta-analysis by Je et
al*®! in 2008 showed no significant association between
coffee consumption and colorectal cancer [RR = 0.91
(0.81-1.02)], nevertheless; studies have also shown
protective effect of coffee in the development of CRC.
Kato et a*” in Japan found daily coffee consumption
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had protective effect on both colon and rectal carcinoma
compared with the non drinkers with RR = 0.43
(0.25-0.73) and RR = 0.53 (0.27-1.03), respectively.
Reasons for varying results across studies are due to
difference in type of coffee, serving size, brewing method
and also cutoffs for high and low exposure categories
varies between studies. Tea consumption did not show
any significant association with CRC in the present study
[OR = 0.49 (0.22-1.70)]. Similar findings were found by
Nayak et al”’ where highest quartile of tea consumption
has not shown any risk difference compared to lowest
quartile with OR = 1.03 (0.62-1.71). In 2005, Michels et
al"* from United States reported that tea consumption
of more than 5 cups per day was not significantly
associated with CRC [HR = 1.01 (0.83-1.22)].

Smoking and alcohol use was not associated with
CRC in contrast to increased risk reported in few
studies™ . As smoking and alcohol were considered as
undesirable behavior in community people tend to under
report the use due to social desirability bias®®®!, This could
be the reason for no association in the present study.
High level of physical activity was not associated with
decreased risk for CRC compared to low level of physical
activity as reported in other studies™*®. BMI was not
significantly associated with CRC; in contrast studies
reported high BMI increased risk for CRC***%, This could
be due to underlying limitation of hospital based case-
control study, where cases are ill and admitted to the
hospital in late stage of disease. By the time patients
seek medical attention they would have lost considerable
amount of weight. The weight recorded at the time of
admission may not find the true association.

Selection of appropriate controls is crucial to establish
the true association between exposure (diet, smoking,
alcohol, physical activity) and outcome (CRC). Selection
of controls remains a major concern when designing
a case-control study due to the issues involved in the
internal validity and cost. Scientifically there is scope for
introducing bias (selection bias and information bias)
while selecting hospital based controls®*. However
there is several advantage of selecting hospital controls
such as feasibility, cost, travel time and better recall
among hospital controls. Validation studies conducted
by Li et a*¥, Gonzlez et a*¥, Inoue et al*" showed
that hospital based controls elicit similar information to
community controls in assessment of dietary risk factors.
Hospital controls are preferred in a hospital based case-
control study in view of the issues of practicability. It also
reduces the cost involved in the travel and decreases
the time taken for face-to-face interviews at field. It has
also been demonstrated that the capacity to recall and
report the exposures are better in those who are actively
seeking health care advise than the members randomly
selected from the population®,

Since it measures long term, average and habitual
dietary intake; FFQ as a mean of dietary assessment
have been found appropriate in many nutritional and
epidemiological studies®. FFQ captures pattern of
food consumption over a period of time ranging from
months to years. Pandey et ai®” from India reported
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FFQ had good correlation (0.8) with 5 d diet record and
was reproducible. The quantity of food consumed is
considered an important factor in estimating the dietary
intake of an individual; however, the frequency rather
than the serving size has been found to be a better
contributor to the variance in the intake of most foods.

Primary limitation of the study was dietary items
were not quantified. Though efforts were taken to
minimize the recall bias, change in dietary pattern of
cases after development of symptoms might have led
to biased reporting of their diet.

In conclusion, this hospital based case control study
showed egg consumption of 2-3 times a week and
mutton consumption 2-3 times a month as independent
risk factor. On other hand smoking, alcohol, physical
activity, history of diabetes and family history were not
associated with increased risk for CRC and no conclusive
evidence to suggest fruits and vegetable consumption
as protective factor. Cohort study is required to assess
the risk associated with commonly consumed dietary
items in a given population.

As it was found that persons consuming red meat
(mutton) had an increased risk of developing CRC (OR =
5.4), the community needs to be educated to reduce the
consumption of red meat such as mutton, so that they
can minimize their risk for developing CRC. Similarly,
egg consumption was found to increase the odds of
developing CRC (OR = 3.6), people especially adults
need to be advised to reduce the egg consumption.
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Background

Epidemiological studies have shown that significant proportion of colorectal
cancer (CRC) incidence could be ascribed to dietary, environmental and
lifestyle factors; suggesting majority of the risk factors are modifiable. Regional
variation in the dietary and social habit could play a vital role in the causation of
CRC and may be responsible for the geographical variations in the occurrence
of CRC.

Research frontiers

For a long time, it was believed that low meat intake and high fiber vegetarian
diet by Indian population is the reason for the low incidence of CRC in India.
Only two studies have been reported in literature from India regarding factors
associated with CRC and more research studies are require to evaluate or to
confirm the risk factors. Identifying the factors associated with decreased CRC
incidence among Indian population may help in the primary prevention of CRC
across the globe.

Innovations and breakthrough

This study found that red meat consumption of more than 2-3 times a month
egg consumption of more than 2-3 times a week are independent risk factors
for the development of CRC. Contrary to common belief the study showed no
association between CRC and smoking, alcohol consumption, physical activity,
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body mass index or diabetes. Consumption of coffee or tea were also not
associated with CRC.

Applications

As it was found that persons consuming red meat (mutton) had an increased
risk of developing CRC (OR = 5.4), the community needs to be educated to
reduce the consumption of red meat such as mutton, so that they can minimize
their risk for developing CRC. Similarly, egg consumption was found to increase
the odds of developing CRC (OR = 3.6), people especially adults need to be
advised to reduce the egg consumption.

Peer-review

This is a good case control study taken a very relevant and significant problem
to be studied. The article evaluated important life style and dietary factors for
the possible relationship with colorectal cancer in South Indian population. The
study showed significant association between red meat and egg consumption
and certainly gives better insight and understandings about the other risk
factors including smoking, alcohol consumption, body mass index, diabetes and
physical activity, etc.
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