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Abstract

Background Previous investigations have primarily examined the relationship between various dietary patterns

and the risk of chronic obstructive pulmonary disease (COPD); however, there have been limited studies that have
evaluated the association between diet quality presented by Healthy Eating Index 2010 (HEI-2010) and COPD. The aim
of this study was to investigate this association in Iranian population.

Methods This case-control study recruited 84 cases and 252 healthy controls who were randomly selected. Diet,
smoking, and physical activity were assessed using validated questionnaires. The HEI-2010 score ranged from zero
to hundred twenty, with zero indicating an unhealthy diet and hundred twenty indicating a healthy diet. Logistic

regression models were utilized to analyze the association between HEI-2010 and the odds of COPD.

Results Results from logistic regression showed that individuals with higher HEI scores had a significantly lower odds
of COPD (OR: 0.34; 95% Cl: 0.16-0.72). After adjusting for confounders, individuals with the highest HEI score were 82%
less likely to have COPD (OR: 0.18; 95% Cl: 0.03-0.96). This association remained significant after adjusting for smoking
and physical activity (OR: 0.08; 95% Cl: 0.01-0.93) and with additional adjustment for BMI (OR: 0.08; 95% Cl: 0.01-0.92).
Conclusions This study found a significant association between a higher HEI-2010 score and a lower odd of COPD

in the Iranian population. These results suggest that a healthy diet may play a crucial role in reducing the odds

of COPD and in improving the function of the lungs. However, further prospective studies are warranted to elucidate
this relationship.
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Background

COPD is a major global health issue that causes a signifi-
cant burden on countries worldwide. According to the
World Health Organization (WHO), Chronic obstructive
pulmonary disease (COPD) is the third leading cause of
death worldwide, causing 3.23 million deaths in 2019 [1].
It is described as progressive and poorly reversible dis-
ease of the lungs with significant morbidity and mortality
[2]. Incidence of COPD is increasing due to prevalence
of smoking and advanced age [3]. The worldwide mean
prevalence of COPD is 13.1%, but the rate differs signifi-
cantly among countries and populations [4]. Patients with
COPD are at increased risk of developing pneumonia [5],
lung cancer [6], and cardiovascular diseases [7], among
others. The economic burden of COPD in USA reached
$32.1 billion in 2010, and have increased to 49 billion in
2020 [8].

Although smoking is the leading cause of impaired lung
function, several other factors, including diet, contribute
to COPD incidence [9]. In terms of diet, an inverse asso-
ciation between higher dietary intake of fiber, fruit and
vegetables, and fish and lower risk of COPD have been
found in previous studies [10-12]. However, examining
the link between whole diet and chronic conditions can
provide additional information. The Healthy Eating Index
(HEI) is a measure of whole diet quality that assesses the
adherence to the dietary guidelines [13]. The association
between HEI and risk of several conditions, including
obesity [14], depression [15], diabetes [16], and mortality
[17] was examined in earlier publications. While previ-
ous studies have found a protective association between
a prudent dietary pattern (rich in whole grains, fish, veg-
etables, and fruits) and COPD [18-20], no study has yet
examined the relationship between HEI-2010 and COPD,
despite several dietary factors being associated with
COPD in previous publications [21-23].

It must be kept in mind that the associations between
dietary intakes and risk of COPD were mainly exam-
ined in western countries [24, 25] and limited informa-
tion are available in this regard from developing nations
[26]. This is particularly relevant when the dietary intakes
of people in developing countries, especially those in
the Middle East, are significantly different from those
in western countries [27]. For instance, people in the
Middle East are taking a higher percent of their energy
from carbohydrates [28], which are mostly from refined
sources. In addition, they are experiencing a nutrition
transition, moving from their healthy traditional diets to
non-healthy western diets [29]. There is evidence that the
spread of Western diet and lifestyle worldwide has led to
an increase in the availability and affordability of foods
associated with a Western diet in developing countries
[30]. Also, prevalence of factors contributing to COPD
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might be geographically different. Smoking [31], physi-
cal activity [32] and air pollution [33] may differ between
regions and countries. Therefore, examining the associa-
tion between diet and COPD in specific regions can pro-
vide valuable insights into the diet-disease link. In this
study, we aimed to assess the association between adher-
ence to the HEI-2010 and odds of COPD in a specific
region of Iran. While our findings may not be generaliz-
able to the entire Iranian population, they provide impor-
tant information about the relationship between diet and
COPD in this particular region.

Methods and materials

Participants

This case-control study was done in Al-Zahra University
Hospital Isfahan, Iran, between 2015 and 2016. Sample
size was calculated using type 1 error as 5% and study
power of 90%. The ratio of control to cases was consid-
ered as 3 to 1 and the odds ratio of COPD among those
in the highest score of HEI-2010 was compared to those
in the lowest score and was considered as 1.5. The com-
mon ratio was considered as 0.25 for those who were at
the highest score of HEI-2010. Using this information, we
reached 84 cases and 252 controls. Cases were randomly
selected from the hospital database using a computer-
generated random number sequence. Random sampling
was used to ensure that the cases were representative
of the population of interest and to minimize selection
bias. 84 newly diagnosed COPD patients were recruited
in Al-Zahra University hospital in Isfahan, Iran. Cases in
our study were patients over the age of 30 who had been
diagnosed with COPD by a pulmonologist. The diagno-
sis was based on the results of a spirometry test, which
measures lung function. Specifically, patients were con-
sidered to have COPD if their forced expiratory volume
in 1 s (FEV1) divided by their forced vital capacity (FVC)
was less than 70%, or if their FEV1 was less than 80% of
the predicted value [34]. The control group consisted of
252 healthy controls without a history of COPD from the
same hospital. Cases and controls were matched in terms
of age (range 5 years) and sex. Controls were subjects at
the same hospital as the cases who attended outpatients’
clinics and were recruited at the same time as the cases.
Inclusion criteria for cases was being diagnosed with
COPD based on physician diagnosis and spirometry test.
We excluded participants if they had a history of a stroke,
dementia, or any health condition that would prevent
them from an interview. Also, individuals having renal
failure, inflammatory bowel disease, long time treatment
by steroids drugs, severe heart failure, chronic infections
(tuberculosis, HIV etc.), chronic liver cirrhosis, cachexia,
uncontrolled thyroid disease, rheumatoid arthritis, can-
cer in the past 3 years, and other pulmonary problems
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were not included in the study due to their impact on the
ability to respond to the interview or their effect on the
patients’ dietary pattern. Finally, all 336 participants par-
ticipated in the study (supplementary figure). To control
selection bias in our study, adjustment for the matching
variables (age and sex) were done in the logistic regres-
sion analysis and “balanced matching” was applied to
improve test power [35]. Also, we have carefully selected
our controls from the same source population as our
cases and have ensured that they are representative of
the exposure distribution in the source population. Addi-
tionally, we have used stratification and other statistical
methods to control potential confounding factors that
could have caused selection bias. The whole project was
approved by institutional review board (IRB) of Isfahan
University of Medical Sciences, Isfahan, Iran. All partici-
pants have signed an informed consent.

Dietary intakes assessment

Assessment of usual dietary intakes of participants over
the past year was done using 168-item semiquantitative
FFQ where its validity and reliability was mentioned pre-
viously [36]. The FFQ included 168 food items where each
food item had a standard serving size commonly con-
sumed by Iranians. Face-to-face interview was done by
a trained interviewer. All study subjects were requested
to report their consumption frequency of a given food
item in the previous year on a daily, weekly, or monthly
basis considering the serving size given for each food
item. Reported frequency consumptions were converted
to grams per day using household measures by multiply-
ing the frequency of each food to its specific serving size
[37]. To compute nutrient intakes from the FFQ, we used
the Nutritionist IV software [38, 39], which was modified
for Iranian foods. This software allowed us to accurately
estimate energy, macronutrient, micronutrient, and HEI-
2010 food group intakes for each participant based on
their reported consumption frequencies. Energy intake
was computed by summing the caloric content of all
reported foods. Macronutrient intakes were calculated by
summing the intakes of carbohydrates, proteins, and fats
from all reported foods. Micronutrient intakes were esti-
mated by summing the intakes of vitamins and minerals
from all reported foods. Finally, HEI-2010 food group
intakes were measured by classifying each reported food
item into one of the HEI-2010 food groups and summing
the intakes of all foods within that group.

Construction of HEI-2010

Assessment of diet was done using the HEI-2010 index
considered as a reference for a healthy diet [40]. It’s com-
posed of 12 food groups: fruits (including fruit juice and
whole fruit), refined grains, vegetables, whole grains,
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dairy, beans and greens, protein foods, plant proteins and
sea food, fatty acids, empty calories, and sodium). No
data about alcohol intake was assessed in this study. To
construct HEI-2010 score, we used the residual method
to calculate the intake of all food groups after adjust-
ing for energy intake. Then we categorized participants
according to the decile categories of these food compo-
nents. In each of the 12 HEI-2010 food groups, decile
categories were made. Participants have the highest score
of 10 when they were in the highest decile category of the
healthy food group (i.e., fruits, whole grains, vegetables,
nuts and legumes, long chain omega-3 fats and polyun-
saturated fatty acids), while they scored the lowest score
of 0 when they were in the lowest decile category of these
food groups. Regarding the unhealthy food groups (i.e.,
red and processed meat, sugar sweetened drinks, fruit
juice, sodium intake, trans fat, saturated fatty acids and
added sugars), a score of 10 was given for participants in
the lowest decile category of these food groups, whereas
a score of zero was given for participants on the highest
deciles of these food groups. Participants in the deciles 9
to 2 (counting downwards) of these food items took the
scores of 2 to 9 (counting upwards) respectively. Finally,
to determine HEI-2010 score, scores were summed up to
reach a score ranging from zero to hundred twenty.

Assessment of pulmonary function

A trained technician assessed the lung function using
spirometry testing and FEV1, FVC, and FEV1/FVC were
acquired. Some important respiratory symptoms include
breathlessness, sputum production and chronic cough.
Chronic cough is characterized as coughing for greater
than 3 weeks [41]. Sputum production refers to produc-
tion of sputum for more than 3 months in 2 consecu-
tive years [42, 43]. Breathlessness is described using a
visual analogue scale which is a 100-mm horizontal line
with clarifying words on both sides to help individuals
elaborate about their breathlessness rate using graphi-
cal observation [44]. Shortness of breath was measured
using a spirometry test.

Assessment of other variables

Data on socio-demographic variables that included infor-
mation about age, education level (illiterate, elementary,
high school, diploma, university), marital status (single,
married, widow, divorced), gender, socioeconomic sta-
tus (owning a car, owning a home and employment) and
family history of pulmonary disorders were collected
using a questionnaire. Weight was measured with indi-
viduals in minimal cloth with no shoes to the nearest
100 g. Height was carried out with individuals’ bare feet
and with relaxed shoulders. Body mass index (BMI) was
computed as weight (kg) divided by height (m?). Physical
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activity was evaluated by the long form of International
Physical Activity Questionnaire and expressed as MET-h/
wk where its validity was mentioned elsewhere [45, 46].
Information about cigarette smoking (active smoker
(smoking at least one cigarette a day) or using waterpipe
(i.e. hookah), ex-smoker (someone who has smoked more
than 100 cigarettes in their lifetime but has not smoked in
the last 28 days) and non-smoker (not smoking tobacco),
as well as passive smoking (involuntary inhaling of smoke
from other people’s cigarettes, cigars, or pipes)) were
also collected using a pre-tested self-administered ques-
tionnaire. The smoking questionnaire used in our study
was pre-tested to ensure its validity and reliability. This
involved administering the questionnaire to a small sam-
ple of participants and analyzing their responses to iden-
tify any issues with the questions or response options.
Based on the results of the pre-test, revisions were made
to the questionnaire to improve its clarity and accuracy
[47].

Statistical methods

For continuous variables independent sample Student’s t
test was used, whereas for categorical variables the chi-
square test. The dietary intakes and general characteris-
tics were also assessed across categories of the HEI-2010
score using ANOVA test (one-way analysis of variance)
applied for continuous variables while chi-square test
applied for categorical variables. Conditional logistic
regression was fitted to assess the association between
HEI-2010 score and COPD by using multi-models. Gen-
der (male/female), residence (urban/ industrial/rural),
age (continuous), relationship status (married/single/
divorced), social economic status (SES) (employment,
owning a car/home), education level (illiterate, elemen-
tary, high school, diploma, university), family history
of COPD (yes/no) were adjusted for in the first model.
Physical activity and smoking were additionally adjusted
in the second model. We adjusted further for body mass
index (BMI) in the third model. Confounders were
selected in reference to earlier publications. The IBM
SPSS statistics 25 program was used for the statistical
analyses carried in this study. Level of significance was
measured at p <0.05.

Results

Table 1 shows descriptive characteristics of cases and
control. Cases were more likely to have a positive pulmo-
nary history and less likely to be physically active, edu-
cated, employed, married, and owning a car or a home.
In terms of smoking status, cases were more likely to be
active, passive, non-smokers or using water pipe, while
controls were more likely to be previous smokers. No
other significant results were reached in respect to other

Page 4 of 12

general characteristics of cases and control. As for the
distribution of study participants in terms of general
characteristics across quartiles of HEI-2010 score, con-
trols in the highest quartiles were more likely to be older,
employed, owning a car or a home, physically active
compared to those in the lowest quartile. As for cases,
subjects in the highest quartile of HEI-2010 score were
less likely to be married and more likely to be educated,
owning a car or a home compared to those in the lowest
quartile. In terms of smoking status, cases in the highest
quartile of HEI-2010 score were more likely to be active
smokers while less likely to be non-smokers compared to
those in the lowest quartile. As for controls, subjects in
the highest quartile of HEI-2010 score were less likely to
be active smokers, ex-smokers or using waterpipe while
more likely to be non-smokers or passive smokers. No
other significant results were reached in terms of general
characteristics across quartiles of HEI-2010 score.

Table 2 presents the disease severity characteristics
of the cases in the study. As expected [48], cases were
more likely to have phlegm, cough, while controls were
more likely to have higher FEV1% predicted value, FVC
and FEV1/FVC ratio. No other significant results were
reached in terms of disease severity characteristics across
quartiles of HEI-2010 score.

Dietary intakes of cases and controls across the quar-
tiles of HEI-2010 score are presented in Table 3. Cases
had higher intakes of total energy, carbohydrates, and
vitamin A compared to controls. On the food groups
level of HEI-2010 index, participants with COPD had
greater intakes of dairy, empty calories while having less
intakes of sea food and plant proteins and whole grains.
Table 3 presents cases and controls compared in relation
to their dietary intake across quartiles of HEI-2010 score
levels. Cases in the top category of HEI-2010 score had
higher intake of energy, protein, carbohydrates, fiber, and
fat compared with participants in the bottom category
of HEI-2010 score. In addition, cases in the top quartile
of HEI-2010 had higher intakes of calcium, riboflavin,
vitamins A, C, and E, thiamin,, and folate compared to
individuals in the bottom category. They had also higher
intakes of vegetables, whole fruits, dairy, seafood and
plant proteins, ,and whole grain compared to those in the
lowest category. As for controls, subjects in the highest
quartile of HEI-2010 score had higher intakes of energy,
carbohydrates, fiber and fats compared to those in the
lowest quartile of HEI-2010 score. In terms of micronu-
trients, controls in the top category og HEI-2010 score
have higher intakkes of calcium, riboflavin, vitamin A,
E and C, thiamin, niacin and folate compared to those
in the lowest category of HEI-2010 score. In terms of
HEI-2010 food groups, controls in the top category of
HEI-2010 score have higher intakes of whole and refined
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grains, total and whole fruits, vegetables, dairy, total pro-
tein foods and sea food and plant proteins compared to
those in the bottom category of HEI-2010 score.
HEI-2010 score and dietary food groups intake of
COPD cases according to disease severity are presented
in Table 4. Cases in the higher COPD severity level had
significantly higher HEI-2010 score and whole grains
consumption compared to the lowest COPD severity
level. No other significant results were reached in terms
of other dietary food groups and COPD severity levels.
Findings from logistic regression about the association
between HEI-2010 and COPD are presented in Table 5.
Individuals with more compliance to HEI-2010 recom-
mendations (higher HEI score) had significantly lower
odds of COPD (OR: 0.34; 95% CI: 0.16—0.72) in compari-
son to participants having lower HEI-2010 score. After
controlling for possible confounders, individuals with the
highest HEI score (having more healthy diet) were 82%
less prone to have COPD in relation with participants
with lowest HEI score (having less healthy diet) (OR:
0.18; 95% CI: 0.03—0.96). This significant association con-
tinued after adjusting for smoking and physical activity
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(OR: 0.08; 95% CI: 0.01-0.93) and with additional adjust-
ment for BMI (OR: 0.08; 95% CI: 0.01-0.92).

Discussion

In this case-control study, we found a significant inverse
association between adherence to HEI-2010 recommen-
dations and odds of COPD. This association remained
significant after adjusting for several confounding varia-
bles. As far as we know, this study is the earliest to exam-
ine the association between HEI-2010 and the odds of
COPD in a Middle Eastern region.

Chronic Obstructive Pulmonary Disease (COPD) is a
significant contributor to morbidity and mortality on a
global scale. Our study found that adherence to the HEI-
2010 guidelines was linked to a decreased likelihood of
COPD. These findings corroborate previous studies that
have reported an inverse relationship between healthy
dietary patterns and the incidence of COPD [19-21,
24, 26, 49-53]. Several studies have investigated the
relationship between dietary patterns and the risk of
COPD. For instance, a cross-sectional study of American
adults found that a higher Dietary Approaches to Stop

Table 4 Healthy eating index (HEI-2010) score and dietary food groups intake of the participants according to disease severity of

chronic obstructive pulmonary disease

COPD severity levels Mild (n=7) Moderate (n=45) Severe (n=22) Very severe (n=10) Pvalue
HEI-score 1233+£253 1359+495 1052 +£406 1428+472 0.055
Whole grains 82+198 60.3+96.7 156+27.2 107.8+1454 0.02
Refined grains (g/d) 5034212 5934188 557+181 447 +83 0.1
Total fruits (g/d) 289.7+£167.5 411242373 300+ 166.7 335241799 0.15
Whole fruits (g/d) 267161 370+218 275+156 447 +83 0.21
Vegetables (g/d) 330.7+£156.7 369311456 305.5+148.3 397.6+164.7 0.29
Dairy (g/d) 485942086 393.4+236.2 3292+197.1 501.5+304.2 0.19
Total protein foods (g/d) 69.6+57.6 774+408 61.2+251 53.8+226 0.19
Sea foods and plant proteins (g/d) 54+36 77+38 60+20 67+25 0.14
Empty calories (g/d) 128+81 138+99 150+ 146 123+71 0.92
Data are presented as mean +SD
Obtained by ANOVA test
Table 5 Association Between Healthy Eating Index (HEI-2010) Score and Risk of chronic obstructive pulmonary disease (COPD)
Healthy eating index 1 (n=84) 2 (n=84) 3(n=287) 4 (n=81) P trend
score range

OR OR 95% Cl OR 95% ClI OR 95% Cl
Crude 1.00 0.72 0.38-1.38 044 0.22-0.87 034 0.16-0.72 0.002
Model | 1.00 0.66 0.21-2.1 034 0.1-15 0.18 0.03-0.96 0.04
Model Il 1.00 0.51 0.11-2.24 0.29 0.04-1.98 0.08 0.01-0.93 0.05
Model Il 1.00 0.5 0.11-2.23 0.29 0.04-1.95 0.08 0.01-0.92 0.046

Model I: adjusted for energy, age, gender, residence, marital status, employment, owning a car/home, education, family history of COPD

Model II: Further adjusted for smoking and physical activity
Model IlI: Further adjusted for BMI
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Hypertension (DASH) diet score was associated with a
lower risk of COPD [24] Similarly, a case-control study
in Iranian adults reported an inverse association between
adherence to a low-carbohydrate diet (LCD) and the odds
of COPD [26]. In an Asian population cohort, adherence
to multiple recommended dietary patterns was associ-
ated with a 14-28% lower risk of death from respira-
tory diseases [50]. Similarly, the Swiss Cohort Study on
Air Pollution and Lung and Heart Diseases in Adults
(SAPALDIA) found a protective association between
consumption of a diet rich in fruits, vegetables, fish, and
nuts and age-related chronic respiratory disease [49].
In contrast, a Chinese population cohort reported that
a Western-like dietary pattern was associated with an
increased incidence of cough with phlegm [51]. In addi-
tion, a study done in Iran found an association between
decreased scores of HEI and Mediterranean diet indices
and severity of COPD symptoms, but results were not
statistically significant [54]. In the mentioned study, the
author investigated the association between adherence
to healthy dietary patterns and severity of COPD symp-
toms. In contrast, our current study assessed the asso-
ciation between adhering to HEI-2010 dietary guidelines
and the odds of COPD. An important factor considered
in this study is the use of HEI-2010 index as a healthy ref-
erence for dietary pattern, whereas previous studies used
different dietary patterns. Another difference is the low
prevalence of smoking among Iranian women compared
to other countries [55]. Overall, these findings suggest
that healthy dietary intakes may be protectively associ-
ated with COPD and its symptoms. However, further
studies in developing countries are required to reach firm
conclusions.

After prolonged exposure to risk factors like tobacco
smoke and air pollution, the primary mechanisms that
cause COPD are oxidative stress and inflammation in
the lungs and bloodstream [56]. Dietary factors play
an important role in improving inflammation, oxida-
tive stress and the regulation of immunity and metabo-
lism [57]. As a result, we hypothesize that the nutritious
ingredients in the HEI-2010 diet could potentially hin-
der or postpone the development of COPD. Addition-
ally, dietary factors may be involved in the modification
of the gut microbiota, which can enhance the immunity,
metabolism and inflammation by producing short chain
fatty acids (SCFAs), considered important active metab-
olites [57]. Other studies have concluded that diets rich
in high-fiber plants, influenced the gut microbiota which
enhance the circulation levels of SCFA which in turn
have an anti-inflammatory effect. In contrast, diets rich
in animal products, which are high in choline and car-
nitine, have been linked to increased levels of Trimeth-
ylamine N-oxide (TMAO), associated with the risk of
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cardiovascular disorders, atherosclerosis, and death [58].
High dietary fiber intake has been linked to increased
levels of SCFAs, which have a protective effect against
inflammatory airway disease due to their anti-inflamma-
tory properties [59]. while TMAO levels have been asso-
ciated with mortality in COPD patients [60]. An evolving
concept is the gut-lung axis, where modulation of intesti-
nal microbiota can aid in the management of respiratory
diseases [61]. SCFAs have been found in sputum, indicat-
ing a link between the lungs and the intestine [62]. They
help maintain lung immune-metabolic tone and can act
on various parts of the innate immune defenses of the
lungs [63]. Butyrate and propionate may help restore and
maintain the barrier function of damaged airway epithe-
lium by increasing the expression of ZO-1 tight junction
proteins [64]. This is important because airway epithelial
barrier dysfunction and impaired tight cell contacts can
develop in smoking and COPD [65]. Therefore, SCFAs
may have clinical significance in regulating barrier func-
tion [64].

Some strengths of the current study include the use of a
healthy dietary index rather than individual components
of a healthy diet, the use of a validated food frequency
questionnaire (FFQ), adjustment for several confound-
ers, and being the first study in a Middle Eastern popu-
lation to assess the relationship between the HEI-2010
and the risk of COPD. Our study has some limitations
that should be considered when interpreting the results.
One limitation is the significant differences between the
case and control groups in terms of age, marital status,
education level, social and economic status, physical
activity level, and smoking status. While we adjusted for
these variables in our analysis using logistic regression
and matched the case and control groups based on age
and sex, these differences could still potentially impact
our results. Another limitation of our study is the poten-
tial residual confounding due to smoking. Despite our
efforts to control its effect by adjusting for its confound-
ing effect in logistic regression analysis, it is possible that
some confounding remains. Future studies may consider
using matching based on smoking status or other meth-
ods to better control the confounding effect of smoking.
This can help to improve the validity and reliability of the
results. Another limitation of our study is the substantial
differences in energy consumption and other micronutri-
ent intakes between our case and control groups. While
we attempted to account for these differences through
adjustment, this method may not completely eliminate
their effects. Additionally, our sample size was not large
enough to support a stratified analysis based on energy
intake levels. As such, the observed associations between
dietary intakes and the outcome of interest may be influ-
enced by these differences. Also, The HEI-2010 is an
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index based on dietary patterns in the USA and may not
be applicable in other countries with different dietary
habits. Nevertheless, the validity of the HEI-2010 index
has been demonstrated in a previous study conducted
in an Iranian population where it detected an associa-
tion with the risk of breast cancer [66]. The case-control
design of the study prevents us from drawing conclusions
about causality due to selection and recall bias. Measure-
ment errors may result in misclassification of study par-
ticipants. Given the sample size of the current study, our
findings should be generalized with caution.

Conclusion

In our case-control study, we found a significant inverse
association between adherence to the HEI-2010 rec-
ommendations and the odds of developing COPD in a
Middle Eastern population. This association remained
significant even after adjusting for several confound-
ing variables. To our knowledge, this is the first study
to examine this association in a Middle Eastern region.
While previous research has shown that healthy dietary
habits can reduce the risk of developing COPD, our study
supports these findings by demonstrating that adherence
to the HEI-2010 guidelines is associated with a decreased
likelihood of COPD. These results are consistent with
other studies that have reported an inverse relation-
ship between healthy dietary patterns and the incidence
of COPD. Overall, our findings suggest that following a
healthy diet, as recommended by the HEI-2010 guide-
lines, may play an important role in reducing the risk of
COPD and improving lung function. Further research is
needed to confirm these findings and to better under-
stand the underlying mechanisms of this association.
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