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Abstract

Background Lung cancer is known as the second main fatal cancer in the world. Besides smoking, the effect of other
lifestyle factors, especially dietary habits, on the risk of this cancer has not been established yet. The current study is
designed to assess the association between various dietary patterns and the odds of lung cancer in Iran.

Methods This large case-control study was conducted on 608 cases and 3397 controls enrolled in the IROPICAN
study in Iran. Dietary intakes were reported using a 171-item validated food frequency questionnaire. Data on

the participants’ dietary consumption and demographic characteristics was collected by performing face-to-face
interviews. Factor analysis was carried out to extract the main nutritional patterns. Multi-model adjusted logistic
regression was conducted to evaluate the association between extracted dietary patterns and the risk of lung cancer.

Results Three dietary patterns were derived. Significantly higher odds of small cell carcinoma were observed with
higher adherence to the "Pesco vegetarian” dietary pattern, rich in fruits, vegetables, legumes and nuts, olives and
olive oil, honey, and fish (OR 15, 1y = 1,81, 95% CI 1.05, 3.11, P=0.04). We found no significant association between the
odds of total or subtypes of lung cancer with the “animal and sugar” dietary pattern, full of red and processed meat,
dairy, sugar, coffee, tea, and chicken, and the “carbohydrate, fat, and egg” dietary pattern, rich in grains, eggs, fat, coffee
and tea, and salt, and poor in dairy and red meat.

Conclusion While there was no association between dietary intake and the odds of lung cancer, adherence to the
"pesco vegetarian dietary pattern”might be associated with an increase in the odds of small-cell carcinoma lung
cancer.
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Introduction

Lung cancer is the second most prevalent cancer world-
wide [1] and the fifth most diagnosed cancer in Iran [2].
With a 5-year survival rate of 19% and a mortality rate of
24%, lung cancer is also known as the main cancer death
cause in the world [1, 2]. While smoking is considered
the leading risk factor for lung cancer [3], opioid usage
[4], alcohol consumption [5], genetic history of lung
cancer [6], air pollution [7], and dietary factors [8] Now
have been shown to influence the risk of lung cancer
effectively.

Dietary items have been suggested to play an important
role in the incidence of lung cancer. For instance, higher
consumption of fruits and vegetables has been proposed
to be adversely associated with the risk of lung cancer [9].
Moreover, a large meta-analysis of observational stud-
ies has suggested a protective role against lung cancer
for fish consumption [10]. In Addition, consuming fer-
mented dairy products has been observed to be adversely
correlated with the risk of lung cancer [11]. On the other
hand, red and processed meat, sodium, and whole milk
intakes have been shown to increase lung cancer risk
[11-13].

However, various foods and nutrients are usually con-
sumed together in an individual’s diet which might have
unseen interactions with each other, influence the bio-
availability of some nutrients, and affect their association
with various conditions [14]. This illustrates the necessity
of investigating their relationship with the risk of various
diseases as specific patterns rather than studying their
role solely [15]. The association between following priory
dietary patterns and the risk of lung cancer has been eval-
uated previously. For example, higher adherence to Med-
iterranean dietary patterns [16] and Dietary Approaches
to Stop Hypertension (DASH) [17] have shown to be pro-
tective against the risk of lung cancer.

Although posteriorly dietary patterns derived by fac-
tor analysis might play a crucial role in predicting the
risk of chronic diseases and related mortality [18], few
studies have estimated the relationship between fac-
tor analysis-derived dietary patterns and the risk of lung
cancer. For example, following a healthy dietary pattern,
rich in fruits, vegetables, and low-fat foods has been
shown to reduce the risk of lung cancer in non-smokers
[19]. In contrast, no significant association was observed
between the “processed meat and potatoes” dietary pat-
tern and the risk of lung cancer among current smokers
in a cohort study [20]. However, adherence to a “Western
dietary pattern” was associated with an increase in lung
cancer risk among men in a case-control investigation
[21].

Despite these observations, the World Cancer Research
Fund suggested no established association between
various dietary patterns and the risk of lung cancer yet,
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except for the inverse association between arsenic and
high-dose supplements of beta-carotene and the risk of
lung cancer [22]. Moreover, the dietary patterns are dif-
ferent in each specific region, which makes it necessary
for this investigation to be conducted in every country
[23]. Although a previous study has investigated this
association in Iran [24], it has only been conducted in two
hospitals in Tehran, whereas our study encompasses sev-
eral provinces across different parts of Iran. This broader
scope provides a more comprehensive understanding
of our country’s dietary patterns and other risk factors,
which vary significantly between provinces. Therefore,
we aimed to assess the association between dietary-
derived patterns and the odds of lung cancer among the
Iranian population.

Methods

Study design and population

The current study was analyzed based on the data of
the large case-control multi-centered Iranian Opioid
and Cancer study. The IROPICAN (the Iranian Study
of Opium and Cancer) project was carried out to evalu-
ate the association between opioid usage and the risk of
four types of cancers, including lung, bladder, colorectal,
and head and neck cancers in ten provinces of Iran (Teh-
ran, Fars, Kerman, Golestan, Mazandaran, Kermanshah,
Khorasan-Razavi, Hormozgan, Sistan-Baluchestan, and
Bushehr). The case group (n=608) was selected from
the patients hospitalized in the cancer wards between
May 2017 and July 2020 with the exclusion of those who
did not have an approval report of pathologic cancer or
ones suffering from pleura cancer. The visitors of non-
oncology wards or people who went to the hospital for
non-treatment reasons were the control group (n=3397).
The detailed information on the study protocol has
been explained elsewhere [25]. The protocol of the cur-
rent study was confirmed by the Ethics Committee of
Imam Khomeini Hospital, Tehran University of Medical
Sciences.

Dietary assessment

During a face-to-face interview, a 171-item food fre-
quency questionnaire (FFQ), consisted of 153 dietary
items, categorized into eight food groups, including
bread and cereal, fruit and vegetable, dairy, meat, sugar,
oils, and other groups, 17 dietary supplementations, and
water was applied to assess the dietary intakes of partici-
pants [26]. The validity and reliability of the mentioned
questionnaire have been proved previously in the Persian
Cohort Study [26]. The dietary intakes of the patients and
the healthy group were assessed in the year before being
diagnosed with cancer and during the last year of the
interview, respectively [27]. They could answer questions
about the frequency of their consumption in specific
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phrases of daily, weekly, monthly, and yearly [27]. House-
hold measurements were used to calculate the grams per
day of each food item. The data of the USDA (United
States Department of Agriculture) food composition was
applied to compute the overall daily intakes of energy,
macro, and micronutrients [28]. Those with a daily
energy intake of higher than 4500 or lower than 500 calo-
ries or ones with an incomplete FFQ of more than two-
thirds were excluded from the study. We analyzed the
intake of various food groups previously associated with
lung cancer risk using factor analysis of dietary patterns
[19-21, 29, 30]. We made minor modifications based on
our FFQ items and the frequency of intake in the Iranian
population. The final list of food groups included energy,
grains, vegetables, fruits, fish, chicken, red meat, pro-
cessed meat, eggs, dairy, nuts and legumes, fats and oils,
olive and olive oil, honey, sugar, coffee, tea, and salt.

Assessment of other factors

The participants’ height was measured when recruiting
for both the case and control groups. The case group’s
weights were either derived from their medical reports
if were not able to stand or were measured at the time
of the interview same as the control group. Body Mass
Index (BMI) was then calculated by dividing weight as
kilograms by height as meter squared. Lifestyle factors,
including educational status, age, gender, opium con-
sumption, smoking cigarettes or pipes, medical history,
socioeconomic status (SES), and use of nonsteroidal
anti-inflammatory drugs (NSAIDs) were evaluated by
holding face-to-face interviews between the participants
and trained specialists. Socioeconomic status (SES) was
defined by conducting a principal component analysis
which combined various factors, including education,
income, and home appliances. The Finnish Job Expo-
sure Matrix (FINJEM) was applied to assess the subjects’
physical activity [31, 32].

Statistical analysis

To calculate the number or percentage of participants
in each case and control group based on their cate-
gorical properties, we conducted descriptive statistics.
Mean +SD of dietary intakes of energy, grains, vegeta-
bles, fruits, fish, chicken, red meat, processed meat, egg,
dairy, nuts and legumes, fats and oils, olive and olive oil,
honey, sugar, coffee, tea, and salt across the case and
control groups was then reported. Factor analysis was
performed to extract the main dietary patterns after
including 16 food groups. The distribution of the food
groups was evaluated by performing the Kaiser-Meyer-
Olkin (KMO) test before using principal components. To
extract the main dietary patterns, we performed varimax
rotation. The association between tertiles of the derived
dietary patterns and the odds of overall and subtypes of
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lung cancer (small-cell carcinoma, adenocarcinoma, and
squamous cell carcinoma) was evaluated in two models.
Age (30-39, 40—-49, 50-59, 60-69, > 70), energy intake
(continues, Kcal/d), gender (Male/Female), and province
(10 provinces) were controlled in the first model. This
association was further adjusted for SES (low, medium,
high), opium use (never user, user), cigarette smoking
(no, yes), water pipe use (no, yes), regular alcohol con-
sumption (no, yes), workload physical activity (sedentary,
moderate, heavy), and BMI (continues, kg/m?) in the sec-
ond model. Assuming an interaction between smoking
and dietary patterns on the risk of lung cancer, we per-
formed a stratified analysis and assessed the association
between dietary patterns and the odds of lung cancer
among smokers and non-smokers. The analysis of the
current study was carried out using the software Stata
(STATA 14.1, College Station, Texas 77845 USA).

Results

An overall number of 608 cases and 3397 controls par-
ticipated in the current study (Table 1). Men constituted
a larger proportion of participants in both groups (77% of
the case and 69% of the control group, P-value<0.001).
Socioeconomic status was low among the highest per-
centage of the case group (43%) and the lowest number of
the control group (28%), P-value <0.001. BMI was slightly
higher in the controls (26.7+4.7) than in the cases
(25.3%5.3), P-value<0.001. The proportion of smokers
was significantly higher in the case group (63%) than in
the control group (28%), P-value<0.001). Water-pipe
smoking was also higher in the patients (11%) than in the
control group (7%), P-value <0.001. Energy consumption
was significantly higher in the control group than in the
cases (1854.0 vs. 1777.8 kcal/d, P-value=0.01). How-
ever, the difference between the case and control groups
was not significant in the intake of other food groups
(Table 2). Sixteen food groups, including grains, veg-
etables, fruits, fish, chicken, red meat, processed meat,
eggs, dairy, legumes and nuts, oil and fat, olive, honey,
sugar, coffee, and tea were included in the factor analy-
sis (Appendix 1). Three dietary patterns were derived
through factor analysis (Appendix 2). The first dietary
pattern, associated with higher values of vegetables,
olives, honey, fruits, legumes, nuts, and fish, was called
the “pesco-vegetarian” dietary pattern. Greater consump-
tion of sugar, dairy, red meat, processed meat, coffee
and tea, and chicken was observed in the second dietary
pattern. This pattern was named the “animal and sugar”
dietary pattern. The third dietary pattern, rich in oil and
fat, salt, grain, coffee and tea, and eggs, and poor in dairy
and red meat was called the “carbohydrate, fat, and egg”
dietary pattern. No significant association was observed
between adherence to the Pesco-vegetarian dietary pat-
tern (OR=1.02, 95% CI (0.81-1.29), P trend=0.84),
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Table 1 Characteristics of lung cancer patients and controls in a
large case/control study in Iran'

Page 4 of 8

Table 2 Intake of food groups of lung cancer patients and
controls in a large case/control study in Iran'

Characteristics Cases Controls  P-value
(n=608) (n=3,397)
Gender male 468(77)  2344(69) <0.001
female 14023)  1053(31)
Age 30-39 13(2) 250(7) <0.001
category
40-49 71(12) 547(16)
50-59 199(33)  1048(31)
60-69 210(35) 1069(32)
>70 115(19)  483(14)
Province Tehran 129(21)  813(24) <0.001
Fars 190(31)  931(27)
Kerman 103(17)  518(15)
Golestan 46(8) 359(11)
Mazandaran 33(5) 131(4)
Kermanshah 38(6) 249(7)
Khorasan-Razavi 6(1) 162(5)
Bushehr 33(5) 67(2)
Hormozgan 16(3) 73(2)
Systan-Baluchestan  14(2) 94(3)
Socioeco-  Low 261(43)  950(28) <0.001
nomic Median 21936)  1136(33)
status High 1281)  1311(39)
Opium use No 315(52)  2948(87) <0.001
Yes 293(48)  449(13)
Cigarette No 226(37)  2440(72) <0.001
smoking  Yes 382(63)  957(28)
Water pipe  No 542(89)  3172(93) <0.001
use Yes 66(11) 225(7)
Regular No 549(90)  3256(96) <0.001
alcohol use  Yes 59(10)  141(10)
Work physi- Sedentary 174(29)  1102(32) <0.001
cal activity  Moderate 132(22)  740(22)
Heavy 194(32)  744(22)
Unknown 108(18)  811(124)
BMI (kg/m?, mean +SD) 253+53 267+47 <0001

'reported figures are number and percent unless indicated

animal and sugar dietary pattern (OR=0.97, 95% CI
(0,77,1.23), P trend=0.83), and carbohydrate, fat, and
egg dietary pattern (OR=0,81, 95% CI (0,64,1,02), P
trend =0.08) and odds of lung cancer overall (Table 3).
However, the odds of small cell carcinoma significantly
increased in the third tertile compared to the first ter-
tile of the pesco-vegetarian dietary pattern (OR=1.81,
95% CI (1.05,3.11), P trend =0.04). The linear association
was insignificant between each dietary pattern and the
odds of overall and various types of lung cancer in crude
and controlled models. Stratified analysis (Supplemen-
tary Table 1) showed no significant interaction between
smokers and non-smokers in each dietary pattern
(P-interaction = 0.41, P-interaction

animal and sugar pattern

=0.29).

carbohydrate, fat, and egg pattern

patients (1=608) Controls (n=3,397) P-value
Energy 1777.8(742.3) 1854.0 (674.6) 0.01
Grains 469.9(269.8) 474.7(270.8) 0.69
Vegetables 440.7(404.9) 421.1(265.9) 013
Fruits 315.1(276.8) 321.6(312.5) 0.63
Fish 54(16.4) 4.7(14.2) 0.31
Chicken 25.1(21.0) 25.7(26.3) 0.56
Red meat 16.2(24.5) 17.3(27.3) 0.36
Processed meat  0.9(15,6) 0.9(16.9) 0.95
Eggs 16.4(21.8) 17.2(234) 041
Dairy 315.0(235.8) 299.4(220.9) 0.11
Nuts & legumes  29.1(31.7) 29.1(31.7) 0.19
Fats & oils 11.9(13.5) 12.0(13.5) 0.77
Olive & olive oil  0.5(4.6) 04(4.4) 0.36
Honey 1.1(4.6) 0.9(5.2) 0.45
Sugar 44.8(144.6) 35.7(11.6) 0.08
Coffee& tea 710.9(822.8) 704.1(871.1) 0.86
Salt 29(3.3) 3.0(3.3) 0.56

'reported figures are mean = SD of gram/day of intakes for food group and kcal/
day for energy

Discussion

Three major dietary patterns, including the “pesco veg-
etarian” dietary pattern, the “animal and sugar” dietary
pattern, and the “carbohydrate, fat, and egg” dietary
pattern, were found in the current case-control study.
Adherence to the first dietary pattern showed a signifi-
cant increase in the risk of small-cell carcinoma. The
association between other dietary patterns and the risk
of overall or subtypes of lung cancer was not statistically
significant.

Previous studies have evaluated the relationship
between various dietary factors and the risk of lung can-
cer. For instance, our findings were consistent with a large
meta-analysis of prospective cohort studies, which did
not suggest any significant association between fruit and
vegetable consumption, highly found in our first dietary
pattern, and the risk of lung cancer in non-current smok-
ers [9]. However, our results were not in line with pre-
vious investigations, in which higher consumptions of
legumes, nuts, and fish, dietary groups highly consumed
in “The pesco vegetarian" dietary pattern in our study,
were associated with a decrease in lung cancer risk [10,
33], However, the mean daily intake of nuts and legumes
in the current study (29.1 g/d) was lower than the lowest
amounts shown in the previous studies for reducing the
risk of lung cancer (legumes>135 g/week, nuts>15 g/d).
Plus, while the average fish intake of 4.5 g/d has been
estimated in the present study, it has been shown that a
daily increase of at least 10 g/d of fish intake is required
for reducing lung cancer risk in a nine-year follow-up
prospective cohort study [34]. Plus, high contents of
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Table 3 Risk of subtype of lung cancer according to tertiles of dietary patterns scores in a large case/control study in Iran

OR and 95% ClI by tertile of dietary patterns

First tertile Second tertile Third tertile P Trend OR and 95%Cl
(continuous)
Pesco Control 1133 1132 1132 - -
vegetarian  Total Case 202 197 209 - -
pattern Model A' Reference 098(0.79-121)  105(085-130) 064 1.03(0.97 - 1.09)
Model B? Reference 0.98(0.77 —1.24) 1.02(0.81—-1.29) 0.84 1.01(0.95-1.08)
Small cell carcinoma  Case 22 42 39 - -
Model A’ Reference 1.90(1.12-3.22) 1.79(1.06—3.06) 0.04 1.04(091-1.18)
Model B? Reference 1.91(1.12-3.27) 1.81(1.05-3.11) 0.04 1.02(0.89-1.16)
Adenocarcinoma Case 81 75 73 - -
Model A Reference 0.93(0.67 —1.29) 0.93(0.66—1.29) 0.64 1.03(0.94-1.12)
Model B Reference 0.95(0.67—1.34) 0.95(0.67—1.34) 0.76 1.02(093-1.12)
Squamous cell Case 62 45 62 - -
carcinoma Model A Reference 0.72(0.48—-1.07) 1.03(0.71—1.48) 0.89 1.05(0.96—1.16)
Model B Reference 0.72(048—-1.09) 1.00(0.67—1.48) 0.99 1.03(0.93-1.14)
animal and Control 1134 1132 1131 - -
sugar dietary  Total Case 200 207 201 - -
pattern Model A’ Reference 103(083-128)  099(0,79-123) 094 1.02(0.96—1.09)
Model B? Reference 0,99(0,79—-1,26) 0.97(0.77-1.23) 0.83 1.00(0.93 - 1.08)
Small cell carcinoma  Case 40 34 29 - -
Model A Reference 0.84(0.52—-1.34) 0.73(045-1.19) 0.20 0.93(0.79-1.11)
Model B Reference 0.81(0.49—-1.30) 0.74(045-1.22) 0.23 0.92(0.78—-1.09)
Adenocarcinoma Case 71 70 88 - -
Model A Reference 0.97(0.68—-1.36) 1.21(0.87-1.68) 0.24 1.09(0.99-1.19)
Model B Reference 0.92(0.64—1.33) 1.19(0.85—-1.69) 0.29 1.08(0.98—1.19)
Squamous cell Case 53 59 57 - -
carcinoma Model A Reference 1.2(0.76 —1.64) 1.06(0.72—1.55) 0.79 1.02(0.91-1.15)
Model B Reference 1.09(0.73—1.65) 1.05(0.7—-1.59) 0.81 1.00(0.89—-1.13)
Carbohy- Control 1133 1132 1132 - -
drate, fat, Total Case 220 200 188 - -
and egg Model A' Reference 091(074—-113)  085(0.69-1.06) 0.14 097(091-1.05)
pattern Model B2 Reference 092(073-116)  081(064-102) 008 0.98(0.90—1.06)
Small cell carcinoma  Case 43 31 29 - -
Model A Reference 0.72(045-1.15) 0.67(041-1.08) 0.09 0.87(0.73—-1.04)
Model B Reference 0.77(047 —1.24) 0.66(0.40—1.07) 0.09 0.88(0.73—1.06)
Adenocarcinoma Case 77 80 72 - -
Model A Reference 1.03(0.74 —1.43( 0.93(0.67—-1.30) 0.68 1.02(091-1.13)
Model B Reference 1.06(0.75-1.50) 0.89(0.62—-1.26) 0.51 1.02(091-1.15)
Squamous cell Case 62 45 62 - -
carcinoma Model A Reference 1.02(0.70—-1.49) 0.93(0.63—-1.36) 0.70 0.98(0.86—-1.11)
Model B Reference 1.11(0.75-1.66) 0.92(0.61-1.38) 0.70 0.99(0.87-1.14)

'Adjusted for energy (continues, Kcal/d), age (five categories), sex (female, male), and provinces (nine provinces of Iran)

2Further adjusted for SES (low, medium, high), opium use (never user, user), cigarette smoking (no, yes), water pipe use (no, yes), regular alcohol use (no, yes),
workload physical activity (sedentary, moderate, heavy) and BMI (continues, kg/m?)

The association between different lung cancers with Mediterranean like (p=0.99), animal (p=0.22), vegetable (p=0.41) dietary patterns are not significantly different

There is no significant difference between the association of lung cancers with different dietary patterns is not significant (p =0.89)

arsenic in fish consumed by Iranians might prevent the
protective role of fish on the odds of lung cancer [22, 35].

The association between various dietary patterns and
the risk of small-cell lung cancer has not been evaluated
previously. However, higher intakes of non-oily fish and
dried fruits were correlated with a reduction in small-
cell carcinoma risk in a meta-analysis of observational

studies [36]. The current study showed a direct asso-
ciation between following the “pesco vegetarian” dietary
pattern, rich in fruits, vegetables, and fish, and the odds
of small-cell carcinoma. This might be correlated with
the high arsenic contamination of seafood highly con-
sumed in Iranian food [35], which have been proven to
increase the odds of lung cancer, significantly [22].
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The current study found an inverse insignificant asso-
ciation between following the “animal and sugar” dietary
pattern, rich in higher intakes of red meat, processed
meat, chicken, dairy, sugar, coffee, and tea, and lung can-
cer risk. This finding was contrary to the previous stud-
ies, which showed a negative role of red and processed
meat and coffee consumption on the risk of lung cancer
[12, 37].

Higher consumptions of oils and fat and salt, and lower
intakes of red meat and dairy were observed in the third
pattern, called the “carbohydrate, fat, and egg” dietary
pattern. Our findings were not in line with the results
of previous studies, which showed a negative influence
of total fat and salt intake on the risk of lung cancer [38,
39]. However, lower amounts of red meat in this pat-
tern, along with the direct association between red meat
intake and the odds of lung cancer suggested in previous
studies [12], might have led to an insignificant decrease
in the odds of lung cancer in higher tertiles of this dietary
pattern.

The association between dietary patterns and the
odds of lung cancer also have been investigated previ-
ously. For instance, the non-significant adverse associa-
tion observed between the “carbohydrate, fat, and egg”
pattern and the odds of lung cancer in the current study
was in line with the results of a nine-year prospective
cohort study in the Netherlands [20]. The mentioned
study found an insignificant inverse association between
the “salad” dietary pattern, rich in pasta, rice, and oil, and
overall lung cancer risk (OR=0.75, 95% CI=0.55-1.01).
However, the insignificant adverse association found
between the “animal and sugar” pattern and the odds of
lung cancer in our study was not consistent with the non-
significant increase in the odds of lung cancer (OR=0.75;
95% CI=0.55-1.01) by adhering to the “pork, processed
meat, and potato” in the mentioned investigation.

Although various studies have investigated the role of
dietary patterns on the risk of lung cancer before, no con-
firmed association was suggested between any specific
pattern and the risk of lung cancer [40, 41]. The nega-
tive influence of high doses of arsenic and beta-carotene
on the odds of lung cancer is the only proven associa-
tion between dietary intake and lung cancer risk [22]. In
a meta-analysis of 92 articles investigating the arsenic
contamination of Iranian food, high contents of arsenic
in consumed seafood have been estimated, which might
explain the significant direct association between adher-
ence to the “pesco vegetarian” dietary pattern, rich in
fish, and the risk of lung cancer.

The association between dietary patterns and the risk
of lung cancer in Iran has only been estimated in one
study [24]. While the previous investigation was con-
ducted on a small sample size of 372 participants in one
province of Iran, the current investigation was carried out
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on a large population all over the country in seven prov-
inces. Factor-analysis-derived dietary patterns have been
evaluated in the current study, rather than studying each
food item individually. Considering the usual compound
consumption of foods, this method can assess the asso-
ciation between dietary factors and the odds of lung can-
cer more specifically. Applying validated questionnaires
along with conducting interviews for collecting dietary
and socioeconomic status information, and controlling
the findings for a variety of covariates are also the main
strengths of this study. Of the limitations of the study, we
can mention the recall bias, which is unavoidable due to
the case-control nature of the study and the fact that we
asked about the patients’ dietary intakes during the pre-
vious year of cancer diagnosis. Although holding inter-
view sessions between specialists and participants highly
reduced this bias in our study. Moreover, the control
group was chosen from a specific group of people in the
present study (the healthy visitors of non-oncology wards
and people referring to the hospitals for non-treatment
reasons) and the population-based approach was not
applied to selecting them, which makes selection bias
possible. The changes in dietary habits between the case
group during their disease are also probable, which was
modified by asking them to report their intakes before
cancer diagnosis.

To conclude, three dietary patterns, including the
“pesco vegetarian” dietary pattern, the “animal and sugar”
dietary pattern, and the “carbohydrate, fat, and egg”
dietary pattern emerged in the present study. Adherence
to the “pesco vegetarian” dietary pattern, rich in vegeta-
bles, fruits, legumes and nuts, olives and olive oil, honey,
and fish was associated with a significant increase in the
odds of small cell carcinoma. The associations between
adhering to other patterns and the odds of overall or sub-
types of lung cancer were not significant.
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