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Purpose: This case-control study aimed to examine the association between the inflamma-
tion potential of the diet and depression.

Patients and Methods: Ninety-six patients with major depression disorder were matched
with 96 age- and sex-matched healthy controls. Energy-adjusted DII (E-DII"™™) scores were
calculated based on the participants’ responses to a detailed nutritional assessment using
a quantitative food frequency questionnaire. Descriptive results were reported. Logistic
regression was used to estimate odds ratios and 95% confidence intervals associated with
E-DII scores and depression adjusting for covariates including age, sex, body mass index,
comorbidities, level of education, and employment.

Results: The mean E-DII score of participants in the study was 1.32+1.08, indicating
a generally pro-inflammatory diet. Patients with depression had elevated E-DII scores
compared to age- and sex-matched controls with E-DII scores of 1.72+ 1.09 vs 0.90+0.90,
respectively (P=0.001). Results of logistic regression analysis revealed that patients with
depression were nearly three times more likely to be in the extreme ends of pro-inflammatory
diet (OR 2.75; 95% CI 1.82-4.15).

Conclusion: Adult Bahraini patients with depression have higher dietary inflammation poten-
tial compared to the general population controls. Further research is needed to confirm these
results and provide effective interventions to reduce the burden of this dietary inflammation.
Keywords: inflammation, depression, case-control study, mental health, Arabian population
groups

Introduction

Worldwide, psychiatric disorders including depression are among the most common
forms of noncommunicable diseases (NCDs) with significant etiologic factors of
death, comprising 14.3% of global deaths. This is reflected in about 8 million
deaths each year, with a potential life loss of a median of 10 years." Several recent
systematic reviews and meta-analyses examined the association between low-grade
inflammation, depression, and risk of mortality.>* Results of these reviews suggest
that a substantial association between excess mortality and depression was found in
a review of 293 analyses including 135,007 depressed and about 1.7 million non-
depressed subjects distributed over 35 countries.’ This increased risk of mortality is
associated with depression and depressive symptoms in subclinical populations.®
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Furthermore, a meta-analysis of data from 21 published
articles from 10 countries involving more than 117,000
participants revealed that dietary behaviors involving high
intakes of olive oil, whole grains, vegetables, fruits, low-
fat dairy, antioxidants, and fish, and accompanied with low
intakes of animal foods were associated with a reduced
incidence of depression. By contrast, a dietary behavior of
excessive consumption of red meats, refined grains,
sweets, butter, potatoes, high-fat dairy products, and high-
fat gravies, and accompanied with low intakes of vegeta-
bles and fruits is linked with an increased risk of having
depression.” More than one meta-analysis indicated that
the increased risk of mortality attributed to CVD, cancer,
and chronic obstructive pulmonary disease among people
with severe mental illness is associated with excessive
intakes of inflammation-triggering processed foods.®’ As
with other chronic diseases, the role of inflammatory pro-
cesses in the pathophysiology of mental health disorders is
well established.'®'? This association between inflamma-
tion and mental ailments is described as a bidirectional
comorbid relationship, meaning that increased bodily
inflammation is associated with increased risk of develop-
ing the mental problem (such as depression), while
depression itself is associated with increased inflamma-
tion-triggering behaviors such as unhealthy eating patterns
and smoking or drug addiction.'® These findings are con-
sistent with the observation that C-reactive protein (CRP)
predicted future depression.'® Psychotropic medications
are essential components in the management of severe
mental illnesses.'* However, many of these medications
are associated with undesirable side effects including obe-
sity and weight gain, and, concomitantly, the progression
of metabolic disorders.'*

The (DII®) s
a standardized scoring algorithm developed to quantify

Dietary  Inflammatory Index
the overall effect of diet on bodily inflammatory status.'
The energy-adjusted DII (E-DII"™™)] was developed to
account for the strong negative correlation between the
DII and total energy intake observed in many
populations.'® Both the DII and the E-DII are designed
to assess the quality of diet stand on its ability to trigger
bodily inflammation, by assessing the intakes of different
essential nutrients and commonly consumed bioactive
phytochemicals. Other than that total energy consumed is
in the denominator of the E-DII, the DII and E-DII are
scored similarly and scaled identically; so, the scores are
comparable across studies. The DII/E-DII were both
developed based on the published literature related to

a group of inflammatory markers related to dietary factors,
namely TNF-o, CRP, IL-1B, IL-6, IL-4, and IL-10.'°
While an elevated DII/E-DII score reflects an elevated
intake of pro-inflammatory foods, lower DII scores indi-
cate an anti-inflammatory diet.'>'® The DII/E-DII has
been validated against a list of inflammatory markers
including CRP, TNF-a, IL-6, homocysteine.'®'’ High
DII/E-DII scores have been reported to be associated

21,22

with anxiety,”® declined cognitive function, and severe

mental disorders, including depression.®%%**
It is known that differences exist in age and sex con-
cerning the development of depression.”” In addition, it is

12° and sociodemographic?’ factors also

known that cultura
influence the development of the disease. Due to the
unique sociodemographic and cultural background of the
Gulf Cooperation Council (GCC) region of the Middle
East, this case-control study was designed to examine the
association between the inflammatory potential of diet, as

measured by the E-DII, and depression in Bahraini adults.

Patients and Methods

TheStrengthening the Reporting of Observational Studies in
Epidemiology statement was used to design and report this
study.”® Our sample consisted of two groups; the first group
was cases (n=96) with major depression disorder diagnosed
according to the International Classification of Diseases ver-
sion 10 (ICD-10) by a multi-disciplinary psychiatry team in
the Psychiatric Hospital in the Kingdom of Bahrain;
the second group (n=96) was age- and sex-matched healthy
controls recruited from local health centers during non-
emergency visits. The sample of depression cases was
selected by simple random sampling from the case registry
of the study site. Recruitment occurred in the out-patient
department of the Psychiatric Hospital/Bahrain.

Data were collected in the year 2019 between the
months of March and December. Inclusion criteria
included: out-patients diagnosed with depression, both
sex, adults (20-60 years), able to provide consent, and
willing to participate in the research. Exclusion criteria
were: those with serious medical comorbidity (cancer,
motor neuron diseases, and chronic kidney disease),
patients with depression with a psychiatric morbidity,
pregnant women, those who are involved in other experi-
mental controls. We projected that a sample of 70 patients
would be needed for case-control analysis based on pre-
vious similar research®” that suggested the patients with
serious mental illness are twofold (odd ratio=2.0) more
likely to be in the extreme end of pro-inflammatory diet.
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Sample size calculation included the following assump-
tions a=5%, f=20% (corresponding to power of 80%). To
further increase the power, we aimed to include about 100
patients per arm.

Research ethical approval was obtained from the
Research Ethics Committee, Ministry of Health,
Kingdom of Bahrain (No. Year 2018/CC REC/ID
EF023). Written informed consent was secured from all
participants before data collection. The study followed the
declaration of Helsinki ethical principles for medical
research involving human subjects.

Data were collected during a clinical interview and
involved the following assessments: demographics,
anthropometrics (weight and height), detailed assessment
of dietary habits and other lifestyle factors and assessment
of depressive symptoms for patients with depression using
a psychometric scale by a qualified research assistant.
Based on weight and height, body mass index (BMI=
weight (kg)/height(m)z) was calculated. The BMI was
then categorized as per the World Health Organization
categories of underweight, normal, overweight, or
obese.’® The Mosteller formula was used to compute
body surface area (BSA).>' Total body water (TBW) in
liters, body fat percent (BFP) in percentage, lean mass
(LM) in kilograms, and fat mass (FM) in kilograms were
estimated using bioelectrical impedance analysis device.

Assessment of dietary habits was performed using
a validated food frequency questionnaire (FFQ), with
Cronbach alpha and McDonald omega of >0.9°%%
published

elsewhere.?”*?3% To further standardize data collection

a complete description of the FFQ is

models were used to determine a standard unit for por-
tions. Briefly, the FFQ assessed food consumption of five
main food groups categorized into 32 items during the past
4 weeks. Recent systematic review and meta-analysis
showed that the use of FFQs (typically the past month)
is robust approach in nutritional epidemiological studies.**

Dietary analysis of the FFQ was performed using diet-
ary software ESHA’s Food Processor™ nutrition analysis
software and DII/E-DII were subsequently computed. We
used the food parameters included in the DII/E-DII that
consist of up to 45 items. In this study 29 parameters were
available. The pro-inflammatory food parameters were 8
B12 Carbohydrates  (g),
Cholesterol (mg), Energy (Kcal), Fats (g), Protein (g),

items: (Cobalamin)(mcg),
SFA (g), and Trans-fats (g). The anti-inflammatory food
parameters were 21 items: Alcohol (g), Bl (Thiamin)
(mg), B2 (Riboflavin) (mg), B3 (Niacin) (mg), B6

(Pyridoxine) (mg), Caffeine (mg), Fibers (g), Folic acid
(ng), Iron (mg), Magnesium (mg), MUFA (g), Omega-3
(g), Omega-6 (g), PUFA (g), Selenium (pg), Vitamin
A (IU), Vitamin C (mg), Vitamin D (IU), Vitamin
E (mg), Zinc (mg), and B-carotene (nLg).

The individual intakes of food item parameters that
constitute the DII are compared to a world-wide standard
database. Detailed description of the DII and calculation
algorithm is available elsewhere.'® Briefly, to estimate DII
for the participants of this study, the data on food intakes
were obtained from the FFQ. Then, the following steps
were used: First, the intake of food data is related to the
regionally representative world database that offered
a strong estimate of a mean and standard deviation for
each food parameter. Second, Z-score normalization was
used using the standard Z-score formula to estimate each
participant’s exposure in reference to the global mean.
Third, the Z-scores were converted to proportions to
reduce the effect of skewing to the right. Fourth, these
proportions were multiplied by 2 and then 1 was sub-
tracted to achieve a normal distribution with values cen-
tered on 0 (null) and bounded between —1 (maximally
anti-inflammatory) and +1 (maximally pro-inflammatory).
Fifth, the centered proportion value for each food item was
then multiplied by its respective parameter-specific inflam-
matory effect score to obtain the parameter-specific DII
score. Sixth, all of the food parameters-specific DII scores
were summed to compute the overall DII score.

Using a method identical to that employed for the DII,
but using amounts of foods consumed per 1000 kcal/day,
energy-adjusted DII (E-DII"™™) scores were derived for
each participant in this study. Calculating E-DII scores
entailed using a specially constructed referent database of
energy-adjusted parameter-specific scores on the basis of
data from the same countries used to compute the DIIL.
Further details on E-DII are available elsewhere.'®

Participants were categorized into tertiles based on
E-DII scores. Tertiles of E-DII scores were calculated
based on the distribution of E-DII scores among controls:
according to the following ranges Tertile 1 <0.59, Tertile 2
0.60 to 1.20, and Tertile 3 >1.21. Tertile 3 is the most pro-
inflammatory.

The Beck Depression Inventory II (BDI-II) was used to
estimate depressive symptoms. Scores were computed and
classified into 0—13 (minimal range - no sign of depres-
sion), 14-19 (mild depression), 20-28 (moderate depres-

sion), and 29-63 indicate severe depression.*
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Data were checked for normality using visualization
and formally using Shapiro—Wilk test before beginning the
analyses. For continuous variables, the means and standard
deviations are reported, and for categorical variables,
counts and percentages are reported. To compare the two
independent groups, the independent sample #-test was
used for continuous variables and Chi-square was used
for categorical variables. Multinomial logistic regression
analysis was performed to assess the effect of the E-DII on
depression as the outcome variable. E-DII scores were fit
as tertiles. Models were adjusted for age, sex, body mass
index, comorbidities, level of education, and employment.
E-DII as continuous score also was used in linear multiple
regression analysis adjusting for the same covariates. The
E-DII was chosen in place of the DII because it produced
better goodness of fit statistics. E-DII was used for all
subsequent analyses because it takes into the account the
total energy consumed per participants.

All data analytics were performed using STATA 16.0
software; significant P value was set at 0.05.

Results

Table 1 represents anthropometric, socio-demographic,
and health markers for both cases and controls. Cases
and controls did not exhibit significant differences con-
cerning age and anthropometric  measurements.
Nonetheless, cases with depression were more likely, but
not significantly, to be obese (37.5% vs 26.0%), physically
inactive (67.7% vs 49%), currently, smokers (37.2% vs
10.4%), less educated, and have significantly higher rates
of comorbidity with type 2 diabetes mellitus (27.1% vs
7.3%), and hypertension (28.1% vs 11.5%). Moreover,
cases presented lower socioeconomic status based on
their lower education levels and being more likely to be
single and unemployed.

Supplemental Table 1 describes the distribution of

anthropometric, sociodemographic, and health indicators
characteristics across tertiles of E-DII for the control par-
ticipants, while Supplemental Table 2 describes the distri-

bution of the same characteristics across tertiles of E-DII
for cases with depression. According to Supplemental
Table 1, controls were slightly trending towards the pro-
inflammatory direction. For the patients with depression
(Supplemental Table 2), more than 50% of the patients

were in Tertile 3. The characteristics of patients in Tertile 3
included being more obese; active smoker, less physically
active, and having a higher prevalence of medical comor-
bidities specifically muscular and joints diseases.

The overall E-DII for all of the participants in this
study was 1.32+1.08. Table 2 shows that cases with
depression had a statistically significant E-DII compared
to matched controls; 1.72+£1.09 and 0.90+0.90, respec-
tively. Table 2 also shows the difference in dietary intake
between cases and control participants. Cases with depres-
sion showed significantly (P<0.05) higher intakes of cal-
ories, saturated fats, total fats, mono, and poly-unsaturated
fats, dietary cholesterol, protein, B-carotene, riboflavin
(B2), vitamin E, sodium, iron, zinc, and overall normal
and E-DII, while reported fewer intakes from caffeine and
vitamin C.

As shown in Supplemental Table 3, most pro- and anti-

inflammatory nutrients or food components decreased lin-
tertiles of E-DII for
Unexpectedly, the same trend was shown for the dictary

early across the controls.
intakes for both pro-and anti-inflammatory dietary factors
and food components for the cases with depression across
the tertiles of the E-DII (Supplemental Table 4). However,

this trend is reversed across the tertiles of E-DII depres-

sion cases categorized by depression severity according to
BDI-2 (Supplemental Table 5). As shown in Supplemental

Table 5, energy, carbohydrates, protein, fats, saturated fats,
and cholesterol were the most pro-inflammatory food com-
ponents. Folic acid fiber, carotene, vitamins C, and A, Mg,
and Zn were the anti-inflammatory components that
decreased across tertiles. Subjects in the fourth quartile
reported higher consumption for the pro-inflammatory
components such as protein, energy, fat carbohydrates,
PUFA, MUFA saturated fat, trans-fat, cholesterol, omega-
6 FAs, and niacin.

Table 3 shows the proportion (and ratio) of patients and
cases in each tertile, the ORs and 95% CIs for depression
status according to tertiles of E-DII. When E-DII was
expressed as tertiles, results obtained from modeling
E-DII as a continuous variable about depression indicated
a direct association, with participants in the most pro-
inflammatory group (Tertile 3) being almost three times
more likely to be depressed than participants in the most
anti-inflammatory group (Tertile 1) (OR 2.75; 1.82-4.15;
P-trend=0.01).

Discussion

This case-control study tested the inflammatory poten-
tial of diet in relation to depression. We found that
cases with depression had higher E-DII scores when
compared to depression-free controls. The observed
association observed in this study between the E-DII
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Table I Anthropometric and Sociodemographic Characteristics of Cases with Depression and Their Counterpart Healthy Controls

Variable Cases (n=96) Controls (n=96) P-value*
Continuous variables Mean * SD
Age (year) 4248+ 13.5 44.14x 12.58 0.38
Wt (kg) 75.16+ 16.48 76.36+ 18.58 0.63
Ht (cm) 164.73+ 9.55 162.68+ 9.53 0.13
BMI (kg/m?) 27.44% 6.12 28.99+ 7.32 0.11
BSA (m?) 1.85+ 0.23 1.84+ 0.24 0.98
TBW (L) 36.08% 6.6 35.98+ 6.35 091
LM (kg) 489+ 8.38 4841+ 8.02 0.68
M (kg) 26.26+ 10.19 27.94+ 13.02 0.31
BFP (%) 32.67+ 10.03 35.38% 12.03 0.09
Categorical variables n (%)
Male 37(38.54%) 37(38.54%) 1.00
Overweight 30(31.25%) 35(36.46%) 0.25
Obese 36(37.50%) 25(26.04%)
Education

Primary 27(28.42%) 12(12.50%) 0.005

Secondary 65(68.42%) 73(76.04%)

Tertiary 3(3.16%) 11(11.46%)
Job

Unemployed 69(71.88%) 27(28.13%) 0.001
Social status

Single 31(32.29%) 17(17.71%) 0.001
Physical activity

Inactive 65(67.71%) 47(48.96%) 0.001
Smoking

Current smoker 35(37.23%) 10(10.42%) 0.001
Medical comorbidity

Type 2 diabetes mellitus 26(27.08%) 7(7.29%) 0.001

Hypertension 27(28.13%) 11(11.46%) 0.004

Notes: *Independent samples t-test or Pearson ChiZ. Bold values indicate significance at P<0.05.
Abbreviations: Wt, weight; Ht, height; BMI, body mass index; BSA, body surface area; TBW, total body water; LM, lean mass; FM, fat mass; BFP, body fat percentage.

and cases of depression suggests that the inflammatory
potential of diet plays an important role in depression.
The findings of this research are consistent with those
of the available four case-control studies on the rela-
tionship between dietary behaviors and depression
among adolescents and adults in Korea,*® Iran,>”-*®
and China.*® Tt also falls in line with results from

three meta-analyses.****

The observed significant association between E-DII
and depression in the current study broadly supports
a relevant study conducted on 254 patients with
depression in the UK who were found to have higher
DII/E-DII scores in comparison with their disease-free
controls (after adjusting for total energy intake, sex,
and age).” Other reports found that patients with

depression have elevated levels of dietary inflammation
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Table 2 Distribution of Dietary Factors, Nutrients, and Energy-Adjusted Dietary Inflammatory Index (E-DII) for Cases and Control

Subjects

Nutrient or Dietary Factor/Day (Mean £ SD) Cases (n=96) Controls (n=96) P-value*
Energy (Kcal) 2650.4+ 884 2267+ 520.1 0.001
Protein (g) 109.3+ 38.2 87.0% 24.6 0.001
Carbohydrates (g) 2754+ 104.4 269.6+ 64.45 0.64
Fibers (g) 20.9+ 147 18.0% 6.6 0.09
Fats (g) 72+ 27 58.9+ 18.0 0.001
SFA (g) 347+ 13 26.35% 85 0.001
MUFA (g) 242+ 10.2 19.3+ 6.2 0.001
PUFA (g) 17.0+ 8 147+ 6.4 0.03
Trans-fats (g) 0.4+ 0.2 0.4+ 0.35 0.40
Cholesterol (mg) 360.2+ 148.2 232.3+ 87 0.001
Omega-3 (g) 0.8+ 0.5 0.75% 0.35 0.25
Omega-6 (g) 10.5+ 6.3 9.2+ 48 0.11
Bl (Thiamin) (mg) 1.4+ 0.56 1.45+ 0.5 0.75
B2 (Riboflavin) (mg) 1.6+ 0.56 1.4+ 0.5 0.045
B3 (Niacin) (mg) 204+ 78 18.9+ 6.5 0.16
B¢ (Pyridoxine) (mg) 2.1 08 2.1+ 0.6 0.74
B, (Cobalamin)(mcg) 3.1£23 32+ 2.1 0.82
Vitamin C (mg) 91+ 59 |14+ 63.1 0.01
Vitamin D (IU) 81+ 65 87.15+ 66 0.50
Vitamin E (mg) 3.0 1.6 2.6+ 1.4 0.03
Vitamin A (IU) 994+ 400.4 807.5+ 260.5 0.80
B-carotene (ug) 1915.1+ 944.5 1810+ 849 0.001
Folic acid (ug) 431.1% 201 423.5+ 219 0.42
Iron (mg) 393+ 18 315+ 122 0.001
Magnesium (mg) 319.5+ 187.2 337+ 155.2 0.49
Selenium (ug) 64.4% 25.0 579+ 2 0.06
Zinc (mg) 9.5+ 42 7.65+ 2.7 0.001
Alcohol (g) 0+0 0+0 NA
Caffeine (mg) 164.35+ 182.5 240+ 276 0.03
Calcium (mg) 665.3+ 314 637.5% 279.3 0.52
Sodium (mg) 2136.25+ 867.1 1699.6% 625.14 0.001
Phosphorus (mg) 913.2+ 306 839.3+ 262 0.07
Potassium (g) 3186+ 1163.5 3021+ 805.5 0.25
DIl Normal 1.04+ 1.28 0.78+ 0.80 0.09
DIl Density (E-DII) 1.72+ 1.09 0.90+ 0.90 0.001

Notes: *Independent samples t-test. Bold values indicates significance at P<0.05.

Table 3 Odds Ratios (OR) and Confidence Intervals for Tertiles of Energy-Adjusted Dietary Inflammatory Index (E-DII) (and E-DII

as Continuous) Associated with the Diet of Patients with Depression

Tertiles of Energy-Adjusted Dietary Inflammatory Index (E-DII)*

Tertile | Tertile 2 Tertile 3 E-DII (Continuous)
E-DII Range <0.59 0.60-1.20 z].21 96/96
Cases/Controls 32/31 13/32 51/33
Multivariate-adjusted * 1.0 (Ref) 1.46 (0.50-4.27) 7.17 (2.7-19.04) 2.75*% (1.82—4.15)

Notes: P-trend = 0.01, significance at P<0.05. *Adjusted for covariates. Covariates included: body mass index, hypertension, diabetes, education, employment, and sex.

and were more likely to exhibit profoundly worse phy- This is the first observational study in the GCC region

sical health indicators than other classes of severe of the Middle East investigating the association between

3

mental illness.* depression and DII/E-DII as a representative indicator of
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the inflammatory potential of diet. Other studies on
depression explored various aspects related to the inflam-
mation—depression relationship. It is important to note that
depression is an inflammation-related mental disorder.**

The two-way relationship between mental disorders,
including depression, and inflammation is well established.
While neuropsychiatric disorders (eg, depression) promote
inflammatory reactions; inflammation promotes neuropsy-
chiatric disorders including depression.** It has been repeat-
edly reported that neuropsychiatric disorders patients
demonstrate all classical characteristics of inflammation.
Pro-inflammatory cytokines regulate cognition and mood
behavior by lowering brain monoamine levels, inhibiting
neuroendocrine  responses, promoting  excitotoxicity.**
Changes in neuroendocrine regulation,*’ metabolism,*® and
diet/microbiota*’ are the main triggering factors that account
for inflammation and predispose to developing depression.
Additionally, recent reports indicate that stress in early life is
associated with elevated inflammation before the progres-
sion to neuropsychiatric disorders such as depression.*®

Our findings are consistent with the hypothesis that
increasing the consumption of low-DII, anti-inflammatory
foods and reducing the intake of high-DII, pro-inflammatory
dietary components would decrease the risk of depression
and could serve as the basis for an effective supportive
therapy for patients with depression.*’** It is important to
note that nutrients involved in the calculation of DII/E-DII
are essential for promoting neuroplasticity which is essential
for enhancing healthy brain function, and, thereby, hindering
its severity in diagnosed patients or delaying the progression
of depression.*” These nutrients include vitamin D, vitamin
E, B vitamins (B6, B12, folate), omega-3 polyunsaturated
fatty acids, and carotenoids.*’

Our findings are reinforced by the findings of cross-
sectional studies reporting that subjects with severe mental
illnesses, particularly depression, consume fewer anti-
inflammatory nutrients and more pro-inflammatory foods
than the general population.®’ Our findings are also con-
sistent with accumulating evidence on the relationship
between diet-associated inflammation and depression'® 2’
and is reflected in 3 meta-analyses*®** exploring the rela-
tionship between diet-induced inflammation and depres-
sion. The pathogenesis of psychiatric disorders, including
depressive symptoms, is directly influenced by environ-
mental factors, with dietary behaviors having been shown
to regulate the inflammatory state; thus, signifying their
potential role both as or etiologic factor and as a potential
therapeutic tool in disorders with an inflammatory

basis.”?**%! Indeed, recent review highlights that diet-
associated inflammation may be linked with severe mental
ailments, including depression.®

This case-control study design, which permits for
a relatively large sample size, resulting in the ability to
control for variable covariates and having relatively high
statistical power represents one strong point of the current
work. Besides, the use of DII/E-DII as a research tool
allowed to study the overall diet rather than focusing on
individual dietary components. Third, the E-DII score was
calculated using data from a food frequency questionnaire
that was specifically tailored to cover the broad range of
diets in Bahrain. However, more than one limitation
should be considered when interpreting the findings of
the current work. These include the increased likelihood
of both information and selection biases. The lack of
validation for DII with inflammatory markers in this
study also is a limitation to be considered.

To deepen understanding of the mechanisms of action,
future research should include follow-up studies that
examine both dietary inflammatory potential and inflam-
matory cytokines measured in biosamples of individuals
with and without depression. The effectiveness of an anti-
inflammatory diet should be tested in suitable experimen-
tal trials including randomized controlled clinical trials
and pragmatic/adaptive trials, as appropriate.

Conclusions

This case-control study conducted among Bahraini adults
showed that cases with depression had higher dietary
inflammation potential, as estimated by the E-DII, com-
pared to depression-free controls. Further research is
needed to confirm these results and provide effective inter-
ventions to reduce the burden of this dietary inflammation.
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