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Background: Food insecurity is defined as the limited or uncertain availability of enough food for
permanent active and healthy life. Upper gastrointestinal (Gl) cancers (esophagus and stomach) are
one of five most common cancers in Iran. This study aimed to determine the association of food
insecurity and upper GI cancers in newly diagnosed patients.

Study Design: Case-control study

Methods: Overall, 120 patients with upper Gl cancers as cases and 120 patients with orthopedic, ear-
nose-throat (ENT), and neurologic diseases as controls were recruited from Imam Khomeini Hospital,
Tehran, Iran in 2013. The patients were newly diagnosed using endoscopy or imaging or biopsy
methods. They were individually matched for age, sex, and residential area. The general and United
States Department of Agriculture (USDA) household food security questionnaires were completed.
The univariate and multivariate conditional logistic regression tests were applied using the Stata 11SE
statistical software.

Results: The food insecurity prevalence was 69.2% and 43.3% in cases and controls, respectively.
Food insecurity, low economic level and family history of cancer were significantly associated with
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Conclusions: Food insecurity was one of the important risk factors for upper Gl cancers that health

care providers should consider it.
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Introduction

he concept of food security was attended in the early

years of 1970s over the food crisis and

several studies evaluated its various perspectives'.
According to the 1996 World Food Summit (WFS), food
security exists when all people, at all times, have physical and
financial access to adequate, safe and nutritious food
to achieve their dietary essentials and food inclinations for a
dynamic and healthy life’>. Food secure peoples do not live in
hunger or dread of starvation®. Then again, food insecurity as
indicated by the United States Department of Agriculture
(USDA) is a circumstance of constrained or unverifiable
availability of nutritionally satisfactory and safe foods or
restricted or indeterminate ability to obtain acceptable foods
in socially worthy ways*. Therefore, four columns of food
security are availability, access, utilization, and stability®.

Food insecurity with inadequate intakes of essential
nutrients may prompt mental and behavioral dysfunction in
children and adults and reduce resistance to diseases. Inability
to purchase nutritious and adequate food and its mental and
emotional stresses affect human health detrimentally, and even

result in aggravation of other underlying diseases caused by
other risk factors. Food insecurity is indirectly in relationship
with poor health status, certain chronic diseases, adulthood
obesity, hypertension, abnormal blood glucose levels,
dyslipidemia, increasing levels of C-reactive protein,
depression, decreasing ability in daily activities, heart failures,
gum disease, asthma and cognitive decay®. The food insecurity
and poor health status can prompt each other. Continuous and
periodic food deficiencies may be the more effectively trigger
health challenges that can augment, in turn, food insecurity®.

Increasing food insecurity over the past decade,
particularly in developing countries was because of economic
levels decline that raise fuel and food costs’. The food
insecurity prevalence was 14.7% in America, 10% in Canada,
50% in Malaysia, 11% in Indonesia, 35% in the Philippines,
70% in Bolivia, 73% in Burkina Faso, 5.7% in Finland, 43%
in Pakistan, and nearly 50% in Iran®.

Cancer as a debilitating disease shortens the lifetime and
contributes to various individual and social harms. The
importance of cancer as a main cause of death is increasing.
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Cancer was ranked as the second cause of mortality after
cardiovascular diseases in the world®. The upper
gastrointestinal (GI) tract (esophagus and stomach) cancers
were one of the five most common cancers in Iran®.

Attention to the effects of food insecurity on health and
social and psychological consequences, evaluation of its
perspectives is essential’®. In a study among cancer patients,
the food insecurity prevalence was significantly higher than
general peoples''. The relationship between food insecurity
and some diseases, including obesity/overweight, diabetes,
depression, and other mental and physical illnesses has been
demonstrated®.

Considering the increasing food insecurity and upper Gl
tract cancers in Iranian population, possibility of relationship,
and no previous studies, we determined the association of food
insecurity and upper GI tract cancers in newly diagnosed
patients.

Methods
Study Participants

This case-control study was conducted at Imam Khomeini
Hospital of Tehran, Iran, from Jan-Dec 2013. The case group
included 120 newly diagnosed patients with upper GI tract
cancers admitted in the surgical ward of Central Institute of
Cancer. The control group was 120 non-cancerous patients at
one of the Orthopedics, Ear-Nose-Throat (ENT) and
Neurology Departments. The age, sex and residential status
(Tehran, around of Tehran, and other cities) were matched
between two groups.

Ethics statement

Ethical clearance as a master’s thesis was obtained from
the Ethics Committee of Tehran University of Medical
Sciences (RegNo0.139). Before the data collection, a written
informed consent form was taken from the patients.

Data Collection

All of the participants completed the general and USDA
household food security status questionnaires by interviewing.
The Persian version of USDA household food security
questionnaire and the general questionnaire were used
already'>*2.

The value of Cronbach's alpha for USDA household food
security survey model (HFSSM) was 0.80 in US*** and 0.72
in lran*?, Furthermore, the adapted model of HFSSM in
Isfahan survey gave internally valid household-level measures
of food insecurity among adults and children. The scattering
of items over a notable range of severity alongside passable
item-fit statistics showed high average item difference and
good fit to the Rasch measurement model. The other studies in
several countries including Bolivia, Brazil, Colombia, Mexico
City, Trinidad and Tobago, Ecuador, and Canada have been
conducted to validate the HFSSM. Their results were similar
in confirming the proportionality of the HFSSM to measure
the severity of household food insecurity using different
internal validity tests and methods'“.

The questions of general questionnaire included age, sex,
residential area, economic levels, ethnicity, education levels,
health insurance, history of GI ulcer, family history of cancer,
body mass index (BMI), family size, number of children,
marital status, history of smoking at 6 months consecutively ,
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and history of specific diseases (including diabetes, heart
disorders, hypertension).

The inclusion criteria were patients with upper Gl cancers
(stomach, esophagus, or both), diagnosis duration less than 6
months, and age more than 20 yr. The exclusion criteria were
disability to answer, cooperate or remember (Alzheimer,
Amnesia, etc.) and psychotic diseases.

The methods of diagnosing upper Gl cancers were
endoscopy, imaging, or biopsy/cytology depending on the
doctor opinion.

Before beginning, a pilot study was conducted among 19
newly diagnosed cancer patients to clarify the research
perspectives.

The economic status was determined based on nine items:
car ownership, house ownership, washing machine, LCD TV,
dishwasher, side-by-side refrigerator, handwoven carpets,
computers/laptops, and microwave oven. The three economic
levels were low/poor (< 3 items), moderate (4-6 items) and
good/wealthy (>7 items)*®.

According to the 18-item USDA food security status
questionnaire, food security is classified into four groups: food
secure, food insecure without hunger, food insecure with
moderate hunger, and food insecure with severe hunger. In this
study, participants were divided into two food secure and food
insecure groups. The scoring range of food security was 0 - 18
according to the numbers of positive responses (food secure:
0-2, and food insecure: 3 - 18)*.

Weight and height were obtained from medical records and
BMI was calculated (BMI <18.5 kg/m?, 18.5-24.99 kg/m?,
25.0-29.99 kg/m?, and >30 kg/m? as underweight, normal,
overweight, and obese, respectively).

Data were analyzed using the StatallSE statistical
software. The conditional logistic regression models were used
to identify the risk factors of upper GI cancers. The
individually matched factors were age, sex, and residential
area. A P-value <0.05 was considered significant statistically.
The significant factors in univariate model were entered to
multiple conditional logistic regression to identify probable
risk factors for upper Gl cancers.

Results

Participants were totally 240 patients (144 men, 96
women) aged 71.1 £+ 32.6 yr. Patients with gastric, esophageal
or both cancers were 79 (55 men and 24 women), 30 (10 men
and 20 women) and 11 (7 men and 4 women) and patients with
neurological, orthopedic and ENT diseases were 33 (13 men
and 20 women), 51 (35 men and 16 women) and 36 (24 men
and 12 women), respectively.

The residual areas of 27.5%, 11.7%, and 60.8% of any
groups were the center of Tehran, the around of Tehran, and
the other cities, respectively.

The mean * standard deviation (SD) of age, weight, and
height in cases and controls were 60.23£11.48 yr and
60.42+11.99 yr, 59.71+12.53 kg and 67.67+9.72 kg, and
163.19 £9.64 cm and 166.96 + 8.18 cm, respectively.

The food insecurity prevalence was 69.2% in cases and
43.3% in controls. The mean £SD of food security score in



cases and controls were 3.297+2.437 and 1.848+2.081,
respectively.

According to the univariate conditional logistic regression
model, the food security, economic status, education status,
ethnicity, health insurance status, Gl ulcer history (gastric or
duodenal), family history of cancer, body mass index and
family size differed significantly between two groups. The
majority of cancerous patients were in food insecurity, lower
economic levels, non-Fars ethnicity, illiterateness, family
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size>3 peoples, GI ulcer history or family history of cancer,
and health insurance coverage status. The other factors,
including marital status, smoking history, and history of
specific diseases did not have significant differences between
the two groups (Table 1).

Ultimately, risk factors of upper GI cancers were food
insecurity, family history of cancer, and lower economic levels
(Table 2).

Table 1: Comparing various factors between patients with upper Gl cancers and non-cancerous controls using conditional logistic regression (individually

matched for sex, age, and residential area)

Cases Controls

Factors Number Percent Number Percent OR (95% CI) P value
Food security status

Secure 37 30.8 68 56.7 1.00

Insecure 83 69.2 52 43.3 2.93(1.72,4.98) 0.001
Economic level

Medium/High 24 20.0 41 34.2 1.00

Low 96 80.0 79 65.8 2.07 (1.15,3.72) 0.014
Ethnicity

Persian 22 18.3 68 56.7 1.00

Non-Persian 98 81.7 52 43.3 5.82 (3.24, 10.47) 0.001
Level of education

Literate 59 49.2 77 64.2 1.00

Illiterate 61 50.8 43 35.8 1.85(1.10, 3.10)) 0.020
Having health insurance

No 6 5.0 20 16.7 1.00

Yes 114 95.0 100 83.3 3.8(1.46,9.83) 0.006
History of gastric ulcer

No 100 83.3 111 92.5 1.00

Yes 20 16.7 9 75 2.46 (1.07, 5.66) 0.033
Family history of cancer

No 76 63.3 96 80.0 1.00

Yes 44 36.7 24 20.0 2.31(1.29,4.14) 0.005
Body mass index (kg/m?)

Normal weight (18.5-25.0) 61 50.8 74 61.7 1.00

Under weight (<18.5) 23 19.2 2 1.6 13.72 (3.11, 60.52) 0.002

Overweight/obesity (>25.0) 36 30.0 44 36.7 0.94 (0.54, 1.65)
Family size

1-2 persons 31 25.8 56 46.7 1.00

>3 persons 89 74.2 64 53.3 2.51(1.45,4.32) 0.001
Marital status

Married 110 91.7 107 89.2 1.00

Single/widowed/divorced 10 8.3 13 10.8 0.74(0.31, 1.77) 0.512
History of smoking for >6 months

No 85 70.8 94 78.3 1.00

Yes 35 29.2 26 217 1.48(0.82, 2.67) 0.183
History of specific diseases

No 78 65.0 70 58.3 1.00

Yes 42 35.0 50 41.7 0.75(0.44,1.27) 0.289

Table 2: Risk factors for upper Gl cancers using multiple conditional logistic regression (individually matched for sex, age, and residential area)
Cases Controls

Factors Number Percent Number Percent OR" (95% CI) P value
Food security status

Secure 37 30.8 68 56.7 1.00

Insecure 83 69.2 52 43.3 2.57 (1.41, 4.66) 0.002
Economic level

Medium/high 24 20.0 41 34.2 1.00

Low 96 80.0 79 65.8 2.42(1.23,4.76) 0.010
Family history of cancer

No 76 63.3 96 80.0 1.00

Yes 44 36.7 24 20.0 1.98 (1.03, 3.80) 0.040

“Adjusted for economic levels, ethnicity, education levels, health insurance, history of Gl ulcer, family history of cancer, BMI, family size
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Discussion

69.2% of the patients with upper GI cancers and 43.3% of
the controls had food insecurity. The food insecurity, family
history of cancer, and lower economic level were significant
risk factors for upper GI cancers. In only a cross-sectional
study among 115 cancerous patients (various types of cancer)
in Kentucky, with and without hunger food insecurity
prevalence were 9.6% and 7.8%, respectively. These rates
were more than in general peoples of Kentucky®.

The current study was the first on the food security status
of cancer patients in Iran. The average food insecurity
prevalence in the past studies on general population in Iran was
about 45%"°. Moreover, the food insecurity prevalence in the
United States between 1995 and 2012 varied from 10.1% to
14.7%°. The food insecurity prevalence in other studies on
general peoples using USDA household food security
questionnaire was reported less than this study®°'°. These
differences may be the result of the different methods and
participants.

Food insecurity, family history of cancer and lower
economic level were the most relevant risk factors for upper
Gl tract cancers. The odds ratio of cancer in peoples with food
insecurity, low economic level, and family history of cancer
were 2.57, 2.42, and nearly 2 times, respectively.

The grades of food insecurity are concern about adequate
food and reducing the size and number of meals, decreasing
the size and number of meals, weight losing, feeling hunger,
and reducing the size or number of the children’s meals.
Recently, the paradox of food insecurity and health conditions
has been concentrated in literatures. The food insecure
populations often have the limited available budget, leads to
purchase and consume cheaper and nutritionally insufficient
foods (e.g., high dense calorie and fat, lower fruits and
vegetables, lower quality, lower micronutrients) that might
contribute to obesity, and an increased susceptibility to chronic
illnesses including cancer, type 2 diabetes, depression and
other medical condition such as acne, dyspepsia and so on®.
Insecure food insecurity creates anxiety and worry, because of
the social and biological importance of food that increases the
probability of growing usual mental disorders. Besides,
anxiety and worry can provoke encountering food insecurity
and using nutritionally inadequate and high-calorie foods (i.e.,
comfort meals)®*5'8, Therefore, food insecurity may increase
risk of nutrient deficiency and consequently the risk of cancer.

The risk of adenocarcinoma and esophageal squamous cell
carcinoma increases with low socioeconomic level according
to previous studies in Iran and other countries*®?*. In coastal
areas of Iran, the incidence of esophageal and gastric cancer
was lower in high-income peoples?’. Furthermore, food
insecurity was associated with the lower economic levels®*°.
The income level is an important factor to access to adequate
food in the society and peoples with good economic status
have more choices of food?. Recently, Iranian politicians and
policymakers have focused specially on resistance economy to
improve the economic status®*.

Family history of cancer was a risk factor for gastric cancer
and larger masses®. In addition, family history of digestive
tract cancer was significantly associated with the higher risk of
gastric cancer (cardia and non-cardia), but did not increase the
risk of esophageal cancer. Family history of breast cancer was
considerably associated with the risk of both esophageal and
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gastric cardia cancers®. The family history of the mouth, oral
cavity, pharynx and stomach cancers increases risk of
esophageal cancer significantly?’. In Iran, family history of
esophageal cancer in the first-degree relatives was associated
with the higher risk of esophageal cancer?. In contrast, neither
the family history of esophageal cancer, nor the family history
of stomach or other digestive tract cancers in the first-degree
relatives did increase risk of the esophagus carcinoma.
However, the risk of stomach cardia adenocarcinoma is
moderately increased with a family history of gastric cancer in
the first-degree relatives®. This inconsistency may be, because
of the differences between populations and some associated
conditions.

The other study variables including ethnicity, education
levels, health insurance, history of Gl ulcer, BMI, family size,
marital  status, history of smoking, and history
of specific diseases were not significantly associated with
upper Gl cancers.

Unlike this study, the BMI and risk of upper GI cancers
were inversely related in several previous literatures®**', The
data on weight and BMI of patients before cancer incidence
were not accessible.

The demographics of upper GI cancers have been altering
drastically on the recent decades. Its occurrence differs broadly
based on socioeconomic status, BMI, and history of Gl ulcer,
smoking, and underlying diseases. Comprehending the
etiology and epidemiology of upper GI cancers will prompt

interventions for averting and screening in high-risk
populaces®.
Some risk factors of upper GI cancers including

Helicobacter pylori infection, dietary pattern, being
overweight or obese before of cancer incidence, stomach
lymphoma, gastroesophageal reflux disease, Barrett’s
esophagus, achalasia, tylosis, Plummer-Vinson syndrome,
workplace exposures, injury to the esophagus, and few viral
infections, could not be verified in this study.

The selective revealing or suppression of information by
subjects may be as a potential reporting bias, that the statistical
methods addressed it partly.

The strengths of the study are case-control design, the
nobility, obtaining an informed consent form (in Persian) from
all the participants, selecting the newly diagnosed cancer
patients, individually matching for age, sex, and residential
area, conducting a pilot study before the beginning, and no bar
to receiving the other health care services of the center.

The limitations of the study are self-reporting, limited
types of upper Gl cancers, slow patient recruitment because of
the eligibility criteria, a single center, and lack of cooperation
of some patients in the end, which lead to patients be replaced.

The implications of the work for practice and research are
the selecting controls, the difficulty of obtaining reliable
information about an individual’s exposure status over time,
the difficulty of identifying the newly diagnosed cancer
patients, poor mental condition and impatience of cancer
patients, and expecting of some patients for financial supports.

Conclusions

The food insecurity prevalence in patients with upper Gl
cancers was high. The food insecurity, poor economic status,



and family history of cancer may be some risk factors for upper
Gl cancers. The noticing to comprehending of food insecurity
effects on health reduces the burden of it. Even so, other
studies are still needed to find association of food insecurity
with other cancers or health problems. It is necessary to assess
the food insecurity prevalence in different provinces of Iran
and investigate diseases associated to it in future studies to
depict an obvious illustration of food insecurity.
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Highlights

e The food insecurity prevalence is notably higher in
patients with upper Gl cancers.

e The proof of upper GI cancers increases with lower
food security and economic levels.

e The family history of cancer increases upper Gl
cancers.

References

1. Jafari-Sani M, Bakhshoudeh M. Investigating poverty and food
insecurity distribution over space in rural and urban areas of Iran.
Agric Econ Dev. 2008; 16(1): 103-23. [Persian]

2. Food and Agriculture Organization. Rome Declaration and Plan
of Action. 2016; [cited 13 Nov, 1996]; Awvailable from:
http://www.fao.org/docrep/003/w3613e/w3613e00.HTM

3. Food and Agriculture Organization. Food Security. FAO’s
Agriculture and Development Economics Division (ESA); 2016.

4. Bickel G, Nord M, Price C, Hamilton W, Cook J. Guide to
Measuring Household Food Security (Revised 2000). U.S.
Department of Agriculture, Food and Nutrition Service; 2000.

5. Dorosty AR. Food insecurity and chronic diseases: the editorial.
Nutr Food Sci Res. 2016; 3(3): 1-2.

6. Ziliak JP, Gundersen C, Haist M. The causes, consequences, and
future of senior hunger in America. University of Kentucky;
2008.

7. Food and Agriculture Organization. The state of food insecurity
in the world 2008. FAO; 2008.

8. Parkin DM. Global cancer statistics in the year 2000. Lancet
Oncol. 2001; 2(9): 533-43.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Milad Daneshi-Maskooni et al I 5/6

Kolahdoozan S, Sadjadi A, Radmard AR, Khademi H. Five
common cancers in Iran. Arch Iran Med. 2010; 13 (2): 143-6.

Casey PH, Simpson PM, Gossett JM, Bogle ML, Champagne
CM, Connell C, et al. The association of child and household food
insecurity with childhood overweight status. Pediatrics. 2006;
118 (5): e1406-13.

Simmons LA, Modesitt SC, Brody AC, Leggin AB. Food
insecurity among cancer patients in Kentucky: a pilot study. J
Oncol Pract. 2006; 2(6): 274-9.

Hakim S, Dorosty AR, Eshraghian M. Association of food
insecurity and household socio-economic status with the body
mass index among urban women in Dezful. Journal of School of
Public Health and Institute of Public Health Research. 2010; 8(2):
55-66.

Safarpour M, Dorosty Motlagh AR, Hosseini SM, Ranjbar-
Noshari F, Safarpour M, Daneshi-Maskooni M, et al. Prevalence
and Outcomes of Food Insecurity and Its Relationship with Some
Socioeconomic Factors. Knowledge and Health. 2014; 8(4): 193-
8.

Rafiei M, Nord M, Sadeghizadeh A, Entezari MH. Assessing the
internal validity of a household survey-based food security
measure adapted for use in Iran. Nutr J. 2009; 8(1): 28.

Kaiser LL, Townsend MS, Melgar-Quifionez HR, Fujii ML,
Crawford PB. Choice of instrument influences relations between
food insecurity and obesity in Latino women. Am J Clin Nutr.
2004; 80(5): 1372-8.

Hadley C, Crooks DL. Coping and the biosocial consequences of
food insecurity in the 21st century. Am J Phys Anthropol. 2012;
149(S55): 72-94.

Lee JS, Gundersen C, Cook J, Laraia B, Johnson MA. Food
insecurity and health across the lifespan. Adv Nutr. 2012; 3(5):
744-5.

Veisani Y, Delpisheh A. Decomposing of socioeconomic
inequality in mental health: a cross-sectional study into female-
headed households. J Res Health Sci. 2015; 15(4): 218-22.

Engel LS, Vaughan TL, Gammon MD, Chow WH, Risch HA,
Dubrow R, et al. Occupation and risk of esophageal and gastric
cardia adenocarcinoma. Am J Ind Med. 2002; 42(1): 11-22.

Islami F, Kamangar F, Nasrollahzadeh D, Aghcheli K, Sotoudeh
M, Abedi-Ardekani B, et al. Socioeconomic status and
esophageal cancer: results from a population-based case—control
study in a high-risk area. Int J Epidemiol. 2009; 38(4): 978-88.

Jansson C, Johansson AL, Nyrén O, Lagergren J. Socioeconomic
factors and risk of esophageal adenocarcinoma: a nationwide
Swedish case-control study. Cancer Epidemiol Biomarkers Prev.
2005; 14(7): 1754-61.

Mohebbi M, Wolfe R, Jolley D, Forbes AB, Mahmoodi M,
Burton RC. The spatial distribution of esophageal and gastric
cancer in Caspian region of Iran: An ecological analysis of diet
and socioeconomic influences. Int J Health Geogr. 2011; 10(1):
1-13.

Rose D, Gundersen C, Oliveira V. Socioeconomic Determinants
of Food Insecurity in the United States: Evidence from the SIPP
and CSFII datasets. United States Department of Agriculture;
1998.

Poorolajal J. Resistance economy and new population policy in
Iran. J Res Health Sci. 2017; 17(1): e00367.

Lee WJ, Hong RL, Lai IR, Chen CN, Lee PH, Huang MT.
Clinicopathologic characteristics and prognoses of gastric cancer
in patients with a positive familial history of cancer. J Clin
Gastroenterol. 2003; 36(1): 30-3.

JRHS 2017; 17(2): 00381



26.

27.

28.

6/6 I Food Insecurity and Upper Gl Cancers

Dhillon PK, Farrow DC, Vaughan TL, Chow WH, Risch HA,
Gammon MD, et al. Family history of cancer and risk of
esophageal and gastric cancers in the United States. Int J Cancer.
2001; 93(1): 148-52.

Garavello W, Negri E, Talamini R, Levi F, Zambon P, Dal Maso
L, et al. Family history of cancer, its combination with smoking
and drinking, and risk of squamous cell carcinoma of the
oesophagus. Cancer Epidemiol Biomarkers Prev. 2005; 14(6):
1390-3.

Akbari MR, Malekzadeh R, Nasrollahzadeh D, Amanian D, Sun
P, Islami F, et al. Familial risks of esophageal cancer among the
Turkmen population of the Caspian littoral of Iran. Int J Cancer.
2006; 119(5): 1047-51.

JRHS 2017; 17(2): €00381

29.

30.

3L

Lagergren J, Ye W, Lindgren A, Nyrén O. Heredity and risk of
cancer of the esophagus and gastric cardia. Cancer Epidemiol
Biomarkers Prev. 2000; 9(7): 757-60.

Lin XJ, Wang CP, Liu XD, Yan KK, Li S, Bao HH, et al. Body
mass index and risk of gastric cancer: a meta-analysis. Jpn J Clin
Oncol. 2014; 44(9): 783-91.

Bhaskaran K, Douglas I, Forbes H, dos-Santos-Silva I, Leon DA,
Smeeth L. Body-mass index and risk of 22 specific cancers: a
population-based cohort study of 5.24 million UK adults. Lancet.
2014; 384(9945): 755-65.

. Crew KD, Neugut Al. Epidemiology of upper gastrointestinal

malignancies. Semin Oncol. 2004; 31(4): 450-64.



