o o International Journal of Clinical Case Studies
CllnlcseaI'Ch Ahmad Mujtaba Barekzai *

The Association Between Adherence to Alternative Healthy
Eating Index (AHEI-2010) And Risk of Gastric Cancer Among
Afghan Adults: A Case-Control Study

Running title: AHEI-2010, risk of gastric cancer

Ahmad Mujtaba Barekzai 2%, Ai zhao #, Sayed Tariq Pachakhan >¢, Omid Emami 7, Abdullah Sahar?, Hafiz Rahmati
Research Director, Spinghar Institute of Higher Education, Kabul Campus.

2Faculty Member, Department of Public Health, Spinghar Institute of Higher Education, Kabul Campus.

3Technical Manager of Food Safety, providing quality and quantity inspection services for UN-WFP, KIC, Afghanistan
“Wanke School of Public Health, Tsinghua University, Bejing 100084, China

SLecturer and research faculty of Medical Laboratory Sciences and Biotechnology, Spinghar Institute of Higher Education
®Head of Laboratory, Afghan Japan communicable disease hospital

"Ph.D. student in Food and Nutrition Policy, Tehran University of Medical Science, Iran

8Vice-chancellor of students’ affairs, Spinghar Institute of Higher Education, Kabul Campus

°Lecturer of Public Health faculty, Kabul University of Medical Sciences.

*Correspondence Author: Ahmad Mujtaba Barekzai, Research Director Faculty member, Department of Public Health Spinghar University,
Kabul Campus, Afghanistan

Received Date: February 04 2023 | Accepted Date: February 12 2023 | Published Date: February 25 2023

Citation: Ahmad Mujtaba Barekzai, Ai zhao, Sayed Tariq Pachakhan, Omid Emami, Abdullah Sahar et. al., (2023). The Association Between
Adherence to Alternative Healthy Eating Index (AHEI-2010) And Risk of Gastric Cancer Among Afghan Adults: A Case-Control Study.
International Journal of Clinical Case Studies.2(1); DOI:10.31579/ijccs-2022/003

Copyright: © 2023 Ahmad Mujtaba Barekzai, This is an open-access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Abstract:

Purpose: Adherence to a recommended dietary pattern being associated with a reduced risk of certain cancers. This
study aimed to examine the association between the Alternate Healthy Eating Index-2010 (AHEI-2010) and the risk of
gastric cancer among Afghan adults in Afghanistan.

Methods: This hospital-based case-control study was conducted in the period of April to November 2020. Newly
diagnosed patients aged between 20 and 75 years with pathologically confirmed gastric cancer(N=) were enrolled
(maximum one month elapsed since the detection).

Results: After adjustment for age, and sex, individuals in the highest tertile of AHEI-2010 were (OR: 0.32; 95%
confidence interval: 0.07-0.23) associated with a reduced risk of gastric cancer compared with those in the lowest tertile.
The association was still observed when further adjusting (OR: 0.98; 95% CI1:0.03-0.85), and (OR: 0.28; 95% CI:0.08-
0.19). respectively.

Discussion: In our study, we found that higher adherence to AHEI-2010 was associated with a reduced risk of gastric
cancer among adult Afghans. Prospective studies are required to further determine the association between diet, food
items, nutrients and gastric cancers in Afghans, which could provide the scientific evidences to recommend a healthy
eating habit under the Middle-Eastern dietary culture.
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Introduction

The most common and deadly neoplasms in the world are gastric cancer,
which brings an increasing health and economic burden worldwide [1].
According to data from GLOBOCAN 2018, Gastric cancer is the fifth
most common cancer, seventh most prevalent, and the third deadliest
cancer in the world [3]. Almost two-thirds of all cases occur in developing
countries [2]. According to recent estimates, gastric cancer's highest
incidence mortality rate is in East Asia, Central, and Eastern Europe, and
South America [4]. There are around 19450 new cancer cases in the 36
million population in Afghanistan; gastric cancer is the second most
common cancer among Afghan men and the fourth most common cancer
among Afghan women, according to the WHO estimated in 2018 [5].

Various factors play a role in the developing of gastric cancer, including
genetic factor, Helicobacter pylori infection [7], smoking [8], alcohol
intake [9], chemical exposure [10], obesity [11], and dietary intake [12].
Several studies demonstrated the association between dietary intake and
the risk of gastric cancer. For instance, several epidemiologic studies
found that a high intake of salted fish or salt, red meat, and processed meat
product were associated with an increased risk of gastric cancer [13-15].
As well, a case-control study showed that a high intake of inflammatory
potential increases the risk of gastric cancer among both genders [16]. On
the other hand, higher intakes of vegetables, fruits, nuts, and legumes had
a protective role against the gastric cancer [17,18]. Despite the effect of
certain food, a health dietary pattern was more pronounced for preventing
cancer. A case-control study demonstrated that a high intake of the
Mediterranean diet is associated with lower odds of gastric cancer among
the Afghan adult population [19]. In addition, a case-control study
revealed that a high intake of healthy foods decreases the risk of
esophageal cancer in Afghanistan [20]. As well, a case-control study in
Afghanistan demonstrated that a positive association was seen between
dietary insulin index and insulin load and odds of gastric cancer in Afghan
adults [21].

Alternate Healthy Eating Index-2010 (AHEI-2010) was developed to
measure the dietary quality to identify the future risk of diet-related
chronic disease and to provide the evidence-based recommendations [22].
Earlier studies showed that AHEI-2010 has been associated with the risk
of chronic conditions such as metabolic syndrome [23], diabetes [22],
chronic obstruction pulmonary [24], hypertension [25], mental disorder
[26,27], and cardiovascular diseases [28]. AHEI-2010 has also been
investigated concerning the risk of different types of cancer. For instance,
a meta-analysis study demonstrated that the adherence to the AHEI-2010
was significantly associated with a reduced risk of mortality of cancer
[29]. However, a systematic review and meta-analysis result showed no
significant association between AHEI-2010 and the risk of breast cancer
mortality/survival among women [30]. Although earlier studies have
shown an association between AHEI-2010 and cancers in Western nations
[31], data are limited in the Middle East. The dietary intakes and lifestyle
components of Middle-Eastern and South Asian countries are
significantly different from those in Western countries, which
characteristics as a high consumption of carbohydrates (especially refined
grains), fats, and salted foods, and low consumption of fruits, nuts, and
vegetables [32]. With a growing burden of gastric cancer in Afghanistan,
it is meaningful to understand the role of Middle-Eastern diet in cancer
developing and provide scientific evidence for recommending a healthy
diet.

To the best of our knowledge, there is no study investigating the
association between the Alternate Healthy Eating Index-2010 (AHEI-
2010) and the risk of gastric cancer in middle-eastern countries.
Therefore, we aimed to examine the association between the Alternate
Healthy Eating Index-2010 (AHEI-2010) and the odds of gastric cancer
among adults.

Materials And Methods
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This study is a hospital-based case-control study, conducted in the period
of April to November 2020. We considered the odds ratio was2.5,
assumed the type | error was 5%, study power was 80% (3=0.20), and the
ratio of controls to cases was 2, the required sample was calculated to be
82 cases and 164 controls. Newly diagnosed patients (maximum one
month elapsed since the detection) aged between 20 and 75 years with
pathologically confirmed gastric cancer were enrolled during the prior
month that had been referred to the hospital with convenience-sampling
method(N=xx). The control participants were the relatives of patients
who were matched in terms of age (£5) and sex. Cases and controls the
individuals with a history of any type of pathologically confirmed cancer
(except gastric cancer) and those with a history of chemotherapy or
radiotherapy (due to cancer) were not included in the study.

The purpose of the study was fully explained in the questionnaire and
responses to questions were voluntary. All participants were assured of
anonymity and confidentiality. The study was ethically approved by the
SU Ethics Committee (code: 1386-1402).

Assessment of dietary intakes

Common dietary intakes of participants in the past one year were
examined by a pre-tested Willett-format food frequency questionnaire
(FFQ). We designed a specific FFQ, that was developed for the current
study. This FFQ consisted of 103 items of food, with standard portion
sizes, usually consumed by Afghan people. A trained interviewer
administered the FFQ through face-to-face interviews in the presence of
individuals who were involved in the preparation and cooking of foods.
Daily intakes of energy and nutrients were calculated for each person by
using the US Department of Agriculture food consumption database.

Assessment of adherence to Alternative Healthy Eating Index

Eleven components included fruits, vegetables, nuts and legumes, whole
grains, long-chain n-3 fats (DHA and EPA), PUFA, red and processed
meats, sugar-sweetened dryland fruit juice, trans-fat, alcohol
consumption, and sodium (overall scoring range 0 to 110) were used to
calculate the AHEI-2010(33). As dietary assessment was conducted using
an FFQ, we were not able to examine the dietary sodium intake, in
addition, alcohol consumption is limited in Afghanistan due to religious
constraints. Therefore, the sodium and alcohol were not used to measure
AHEI-2010. To generate the index, the energy-adjusted intakes of the
proposed components were first calculated by using the residual method.
Then, the participants were categorized according to decile classifications
of energy-adjusted intakes of AHEI-2010 components. Subjects in the
highest deciles of fruits, vegetables, nuts and legumes, whole grains,
PUFA, and long-chain n-3 fats were given a score of 10 and those in the
lowest deciles were given a score of 1. For trans-fat, red and processed
meat, sugar-sweetened drinks, and fruit juice, individuals in the lowest
deciles were given a score of 10 and those in the highest decile were given
a score of 1. Individuals in the other deciles were allocated the
corresponding scores. The scores of each participant were subsequently
summed up to calculate the final AHEI- 2010 score, which ranged from
10 (poor adherence) to 90 (great adherence).

Assessment of other variables:

A pretested questionnaire was used to collect data on demographic
characteristics (sex, age, education level, occupation, ethnicity, marital
status, and place of residence), duration of treatment with medicine,
background disease, smoking status, use of supplements, family history
of cancers, cooking methods, drug use, tooth brushing, SES (socio-
economic status), drinking tea, and H. pylori infection. International
Physical Activity Questionnaire (IPAQ) was used for measuring the
physical activity of participants. All results of the IPAQ were expressed
as Metabolic Equivalents per week (METs/week). Weight was measured
to the nearest 0.1 kg using a digital scale with minimal clothes and without
shoes (Seca, Hamburg, Germany). Height was measured to the nearest 0.1
cm in a standing position, without wearing shoes, using a tape measure.
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Body mass index (BMI) was calculated as weight (kg) divided by height
in (m?). All measurements were completed by a trained dietitian.

Statistical analysis:

Subjects were categorized into three groups based on the AHEI-2010
according to the tertiles. To compare the demographic characteristics and
dietary intakes among three groups, one-way ANOVA, and chi-square
test was used for continuous and categorical variables, respectively. The
ANCOVA was used to calculate age-, sex- and energy-adjusted intakes
of nutrients and food groups. Comparison of dietary intakes across tertiles
of AHEI-2010 was done by ANCOVA with Bonferroni correction.
Multivariate logistic regression was used to evaluate the association
between AHEI-2010 and the risk of gastric cancer under several different
models. In the first model, the effect of age (years), sex (male/female),
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and energy intake (kcal/d) were adjusted. In the second model, further
adjustments were performed for physical activity (categorical), family
history of cancer (yes/no), current smoking (categorical), drug usage
(yes/no), and self-reported H. pylori infection (yes/no). Additionally,
adjustment for body mass index was made in model three. All the
statistical analyses were carried out using SPSS (SPSS Inc., version 26).
All probability values presented are two-tailed, and probability values
<0.05 will be considered statistically significant.

Results:

General characteristics of study participants, separately by cases and
controls, and across tertiles of AHEI-2010 were present in Table 1.

Tertiles of AHEI-2010

Cases Controls pr* 1 2 3

(=82) (=164) px=
Age (vears) 652133 59+10.3 <0.001 | 632123 62+11.8 60+11.3 0.56
Weight (kg) 70143 68x14 0.08 702151 69+14 5 68413 8 0.87
BMI (kg/m?) 26342 28+28 <0.001 | 2521711 25473 1+543 043
Physical activity (MET-h/week) 5307 3£0.13 <0001 232078  |3.1=079 38023 | 038
Male (%) 58 53 087 |563 575 596 0.78
Married (N) 63 78 0035 |712 68.8 7735 0.001
Residence (rural, %) 74 56 <0001 | 682 633 501 0.65
Current smoker (%) 135 3 <0001 |12.7 103 45 043
Drugs usage (%) 18 3 056 |153 135 2123 033
History of Diabetes (%) 21 025 |88 93 45 0.93
History of H.pylori (%) 59.1 45 <0.001 403 545 432 045
Family history of cancer (%) 39 2 <0001 |155 13 18 0.67

Table 1: General characteristics of study participants

Abbreviations: MET (Metabolic Equivalents), Adherence to Alternative
Healthy Eating Index (AHEI-2010), BMI (Body Mass Index), and H-
Pylori (Helicobacter pylori).

*All values are mean + SD unless indicated.

** P values were obtained from independent Student’s t-test or chi-
square test, where appropriate.

Compared to controls, cases had a lower mean BMI and were more likely
to be physically active, live in rural areas, drug users, have H. pylori
infection, have a history of diabetics, and a family history of cancer.
Higher AHEI-2010 was found in married people. There were no
significant differences in other variables across categories of AHEI-2010.

Comparing nutrients and food intakes between cases and control, we
found that cases had higher intakes of energy, carbohydrates, proteins,
trans-fatty acids, and red meat compared to controls (Table 2).
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Tertiles of AHEI-2010
Cases Controls (n=162) 1 2 3
(=82) p*
Mean £ SE Mean £ SE Mean + SE Mean £ SE Mean £ SE
Energy (kcal'd) 2706£706 22461768 032 237411325 2368+112.89 2689+161.98 | 0.023
Nutrients and Foods
Carbohydrates (g/d) 399+68 3 3871783 0.56 324£103 368+34 24 383535 <0.001
Proteins (g/d) 88.0.78 81041 <0.001 |86+093 88+0 87 8705 093
fats (g/d) 79+3 .56 86232 0.57 933.15 89+3.17 71£235 <0.001
Trans fatty acids(g/d) 874257 17+1.89 002 |89£119 814235 712234 034
Red meat (g/d) 33278 19£1.0 0.001 31+2 93 28+2 65 25+2 23 <0.001
Whole grains (g/d) 39+2122 472157 <0.001 |106+18.29 213+18.99 295+15.63 0.001
Fruits (g/d) 4844 46 89+3.01 <0.001 |8746.7 79+6.79 59+535 0.001
Vegetables(g/d) 268£15.67 203113 0.78 412£115 2961232 218£11.89 0.001
Nuts and legumes 384413 76343 0.04 289+134 213029 20310 33 0.001
PUFA(g/d) T£35 18£2.8 0.032 28+0.02 21+0.77 17£0.12 =0.001
Long-chain n-3 fats (g/d) 0.18£0.13 0.190.32 0005 | 1.76x0.01 123+0.11 1.02+0.09 036

Table 2: The nutrients and food groups of study participants

*Abbreviations: PUFA (Polyunsaturated Fatty Acid),

**All values were adjusted for age and sex, except for dietary energy
intake, which was only adjusted for age and sex using ANCOVA.

Furthermore, higher AHEI-2010 was associated with lower intakes of
carbohydrates, fats, red meat, and polyunsaturated fatty acids and higher
intakes of whole grains, fruits, vegetables, nuts, and legumes.

Multivariable-adjusted odds ratios for gastric cancer across tertiles of
AHEI-2010 are presented in Table 3.

Tertiles of AHEI-2010 P-trend*
1 2 3
OR OR (95% CI) OR (95% CI)
Crude 1.00 0.63(0.38-1.87) 0.63(0.04-0.58) 0.001
Model 1 1.00 0.61(0.31-1.92) 0.32(0.07-0.23) 0.002
Model 2 1.00 0.65(0.28-3.28) 0.98(0.03-0.85) 0.001
Model 3 1.00 0.40(0.211-5.37) 0.28(0.08-0.19) 0.023

Table 3: Odds ratios (ORs) and 95% confidence intervals (95% Cls) of gastric cancer according to tertiles of Alternative Healthy Eating Index
(AHEI-2010)

Model 1: adjusted for age (continuous), gender (male/female), and energy
intake.

Model 2: further adjustments were made for age (continuous), gender
(male/female), physical activity (categorical), family history of cancer
(yes/no), smoking usage (categorical), drugs usage (yes/no) and H. pylori
infection (yes/no).

Model 3: Additionally, adjusted for BMI

After adjustment for age, and sex, individuals in the highest tertile of
AHEI-2010 were (OR: 0.32; 95% confidence interval (Cl): 0.07-0.23)
associated with a reduced risk of gastric cancer compared to those in the
lowest tertile. Moreover, the highest tertile of AHEI-2010 was (OR: 0.98;
95% CI:0.03-0.85) associated with a reduced risk of gastric cancer in
Model 2. Furthermore, after adjustment for other potential confounders
including BMI, there remained an insignificant association (OR: 0.28;
95% C1:0.08-0.19).

Discussion:

In the present study, a significant association was seen between AHEI-
2010 and the odds of gastric cancer in the adult population in Afghanistan.
The association was independent of potential confounders such as age,
sex, BMI, and other various environmental factors. To the best of our
knowledge, this is the first study examining the relationship between
AHEI-2010 and the risk of gastric cancer.

According to a 2020 study in Afghanistan, gastric cancer accounts for
6.3% of all cancer patients referred to Republic Hospital. This cancer
ranks 5th among 16 cancers diagnosed and treated in this hospital in terms
of prevalence [34]. Various factors play a role in the developing of gastric
cancer. A systematic review and meta-analysis study in 2020 in Iran
showed that weight gain and obesity do not have a significant effect on
gastric cancer, while in our study this effect is quite significant and is a
risk factor [35]. In this study and other studies, it has been well shown
that bacterial infection with H. pylori is a very serious risk factor for
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gastric cancer [36], and in our study, this role of H. pylori was also
observed. Furthermore, a study conducted South Korea, Japan, and China
found that current smoking was associated with an increased risk of
gastric cancer, however, only among those who were infected with H.
pylori and serum are positive for the main cause of gastric cancer [37]. In
the present study, 13.5% of patients smoked and a significant association
was observed between smoking and gastric cancer in Afghan cancer
patients.

Among all the risk factors, dietary factor is one of the most significant
contributors to gastric cancer. Similar with the index of DASH and
Mediterranean diet pattern, the Healthy Alternative Eating Index (AHEI)
also indicates how well people follow a healthy diet. Studies between
these patterns and gastric cancer have shown that vegetables, fruits, whole
grains, and the consumption of unsaturated fats are effective in preventing
gastric cancer [38]. As various studies have shown the relationship
between nutritional factors and gastric cancer, dietary factors, especially
eating vegetables three times a week, eating fish, eating whole grains, and
eating fruits three times a week are considered preventive factors for this
cancer [1]. Using AHEI, we showed that these food items as factors that
enhance food quality can be effective in preventing gastric cancer.
Meanwhile, consumption of saturated/trans fatty acids and high salt
intake are considered potential risk factors for increased risk of gastric
cancer, and this risk is reduced in people on high-quality diets. The
present study revealed that in evaluating gastric cancer and its prevention,
evaluating the quality of food consumed is very important because food
groups are identified and scored separately.

Furthermore, recent studies have shown that certain nutrient in diet could
reduce the risk of gatric cancer [40]. In our study, those who ate a healthy
omega-3 diet had a lower risk of stomach cancer, and this risk was seen
in the third tertile, which had a higher AHEI score than in the first and
second tertiles.

The strengths of our study are being the first study in Afghan adults as
well as considering a wide range of confounders, however, some potential
limitations should also be taken into account while interpreting our
findings. Given the case-control design of the study, having recall bias
and selection bias is unavoidable. And the causality cannot be inferred. In
this study, although only the newly diagnosed patients were enrolled, the
diet habits might still be changed due to the cancer occurred in digestive
system. For the diet assessment, because of the use of FFQ,
misclassification of study participants might have occurred. Finally, we
tried our best to consider the potential confounders, however, residual
confounding cannot be ignored.

Conclusion

In our study, we found that higher adherence to AHEI-2010 was
associated with a reduced risk of gastric cancer among the adult Afghans.
Prospective studies are required to further determine the association
between diet, food items, nutrients and gastric cancers in Afghans, which
could provide the scientific evidences to recommend a healthy eating
habit under the Middle-Eastern dietary culture.
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