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Background

Many mental disorders, including depression, bipolar disorder
and schizophrenia, are associated with poor dietary quality and
nutrient intake. There is, however, a deficit of research looking at
the relationship between obsessive—compulsive disorder (OCD)
severity, nutrient intake and dietary quality.

Aims
This study aims to explore the relationship between OCD
severity, nutrient intake and dietary quality.

Method

A post hoc regression analysis was conducted with data com-
bined from two separate clinical trials that included 85 adults
with diagnosed OCD, using the Structured Clinical Interview for
DSM-5. Nutrient intakes were calculated from the Dietary
Questionnaire for Epidemiological Studies version 3.2, and diet-
ary quality was scored with the Healthy Eating Index for
Australian Adults — 2013.

Results

Nutrient intake in the sample largely aligned with Australian
dietary guidelines. Linear regression models adjusted for gender,
age and total energy intake showed no significant associations
between OCD severity, nutrient intake and dietary quality (all P >
0.05). However, OCD severity was inversely associated with
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caffeine (B =-15.50, 95% Cl —28.88 to —2.11, P =0.024) and
magnesium (B = —6.63, 95% Cl —12.72 to —0.53, P =0.034) intake
after adjusting for OCD treatment resistance.

Conclusions

This study showed OCD severity had little effect on nutrient
intake and dietary quality. Dietary quality scores were higher
than prior studies with healthy samples, but limitations must be
noted regarding comparability. Future studies employing larger
sample sizes, control groups and more accurate dietary intake
measures will further elucidate the relationship between nutrient
intake and dietary quality in patients with OCD.
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Obsessive—compulsive disorder (OCD) is a debilitating and
disabling mental illness that is complicated by its psychiatric
comorbidities (e.g. major depressive disorder, obsessive—compul-
sive personality disorder and generalised anxiety disorder) and sig-
nificant functional impairment.! Clinical guidelines recommend
cognitive-behavioural therapy, exposure and response prevention
and selective serotonin reuptake inhibitors as first-line treatments
for OCD.>> However, symptom improvement from these treat-
ments may take weeks to months, and up to 40-60% of patients
are treatment-resistant to selective serotonin reuptake inhibitors.>’
Given the existing limitations of first-line treatments for OCD, a
primary preventative approach that targets the modifiable risk
factors of mental illness must also be considered.

Mechanisms implicated in diet and OCD

Advances in developing novel therapies for OCD have been limited
by an imprecise understanding of its specific pathophysiology.
However, high levels of oxidative stress, cortisol, inflammation,
gut microbial dysfunction and genetic mutations related to mito-
chondrial dysfunction have been suggested as potential mechanisms
relevant to OCD pathology.*™°

Many of these proposed mechanisms may be modified by
dietary quality or dietary intake. Vitamins and polyphenols in
plant-based foods, as well as extra virgin olive oil and omega-3 in
fish, have been shown to exert anti-inflammatory effects.”
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Conversely, calorie-dense foods, hydrogenated fats and added
sugars are linked with the release of pro-inflammatory cytokines.”
Foods with high fibre, prebiotics and probiotics may modulate gut
microbiota, whereas Mediterranean and other plant-rich diets
have been linked with increased microbiota diversity.” With
respect to mitochondrial dysfunction, preclinical evidence suggests
that high-fat diets may be associated with abnormal biogenesis of
mitochondria, which is linked with greater free radical production.8

Meta-analyses of randomised controlled trials (RCTs) and
observational studies have found that improving dietary quality
results in significant reductions in depressive symptoms, especially
when interventions are delivered by health professionals.”'”
However, it must be noted that most of these studies used
samples with non-clinical depression and significant heterogeneity
was encountered in subgroup analyses.”'® Given considerations
such as these, recommendations for modifying diet as part of man-
aging mental illness have begun receiving international recognition
in several national health policy documents and psychiatric clinical
guidelines."'

Diet and OCD

Dietary and nutritional concerns in OCD may be additionally
important given the increased risk of chronic disease in patients
with OCD. Increased risk of metabolic and cardiovascular disease,
which are substantially influenced by dietary habits, have been
reported in individuals with OCD.'? Furthermore, an Italian
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cross-sectional study of 104 patients with OCD found that the
prevalence of metabolic syndrome was higher than the general
population, with its risk increasing with prolonged antipsychotic
use.” At the physiological level, a study comparing 104 patients
with severe OCD symptoms and 101 patients admitted to a psychi-
atric unit (with predominantly psychotic and mood disorders)
found that the patients with OCD had significantly higher levels
of blood cholesterol and creatinine, despite being on lower doses
of antipsychotics.'* Although it is well-established that individuals
with depression, bipolar disorder and psychotic disorders often
have poor dietary quality, no published study to date has investi-
gated the overall dietary quality of individuals with OCD.*'*

Studies have reported that the serum levels of certain micronu-
trients, such as serum vitamin B12, zinc, iron and magnesium, are
lower in people with OCD compared with healthy controls,
although the relationship with folic acid or folate with OCD has
been less conclusive.'®™>° Moreover, emerging evidence suggests
that zinc and magnesium may have a significant and negative cor-
relation with depressive symptoms in women, but not men,
although clinical samples are also required.”’™> Lastly, a small
(n=11) RCT found augmenting fluoxetine (20 mg/day) with zinc
sulphate (440 mg/day) achieved significant decreases in Yale
Brown Obsessive-Compulsive Scale (Y-BOCS) scores after 8
weeks.?* Although this emerging research is promising, larger
sample sizes with more robust study designs are needed to elucidate
the importance of these micronutrients in OCD.

As little is known about the overall dietary quality and macro and
micronutrient intake in patients with OCD, the present study evalu-
ated the nutrient intake and dietary quality in adults with OCD by
using a standardised dietary quality assessment. Regression analyses
were employed to determine whether the severity of OCD symptoms
correlated with dietary quality and nutrient intake. Given the emer-
ging data suggesting that patients with OCD have impaired markers
of physical health, we hypothesised that nutrient intake and dietary
quality would be worse in patients with OCD compared with the
general population. Additionally, consistent with evidence in studies
of depression symptoms,”' > we hypothesised that there would be a
negative relationship between OCD severity and zinc and magnesium
intake in women, but not men.

Method

Study overview, design and procedure

Baseline data were drawn from participants with DSM-5-diagnosed
OCD in two separate studies, and were used to investigate the rela-
tionship between OCD severity, nutrient intake and dietary quality.
The first study (n = 98) was a phase 3, multicentre, 24-week, rando-
mised, double blind placebo-controlled trial studying the effects of
N-acetylcysteine (NAC) augmentation (2-4 g/day) compared with
placebo in the treatment of OCD.*® Participants were recruited
between 2016 and 2020 at The Melbourne Clinic, Melbourne
(University of Melbourne); Royal Brisbane and Women’s
Hospital, Brisbane (University of Queensland); and NICM Health
Research Institute, Westmead (Western Sydney University).
Eligibility criteria included being aged 18-75 years, capacity to
consent to the study and follow its procedures, primary DSM-5
diagnosis of OCD and a score of 16-31 on the Y-BOCS.
Participants were excluded if they had bipolar disorder, a psychotic
disorder, a primary diagnosis of obsessive-compulsive spectrum
disorder, severe depression, alcohol/substance misuse, treatment
refractory OCD, were currently engaging in intensive psychological
therapies for OCD or were taking medications with known or sus-
pected negative interactions with NAC (e.g. activated charcoal,
nitroglycerine, chloroquine). Other exclusion criteria included
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allergy to any component of the investigational product, serious
and/or unstable medical conditions, recent gastrointestinal ulcers,
pregnancy and lactation, participation in any other interventional
study and cessation of primary OCD medication. Participants
were also required to remain on the same dose of psychotropic
medication/s for their OCD throughout the study period.

The second study (1 = 28) was a 20-week, open-label pilot study
that assessed the effectiveness and safety of a nutraceutical formula-
tion for patients with treatment-resistant DSM-5-diagnosed
OCD.*® Participants were recruited at the same sites as the first
study described above, between 2017 and 2020. Eligibility criteria
included being aged 18-75 years, capacity as well as desire to
consent to the study and follow its procedures, a primary DSM-5
diagnosis of moderate-to-extreme OCD (Y-BOCS > 16), inad-
equate responses to at least three trials of serotonin reuptake inhibi-
tors and at least one augmentation strategy as well as engagement in
adequate OCD-specific cognitive-behavioural therapy. Participants
were excluded if they had bipolar disorder, a psychotic disorder, a
primary diagnosis of obsessive—compulsive spectrum disorders,
severe depression, alcohol/substance misuse, suicidal ideation
(defined as Structured Interview Guide for the Hamilton Rating
Scale for Depression (SIGH-D) item score >3), serious and/or
unstable medical conditions or allergies to the nutraceuticals
studied (NAC, L-theanine, zinc, selenium, magnesium and pyri-
doxal-5-phosphate).

Participants in both studies were recruited via invitation letters
to former attendees of an OCD in-patient programme at The
Melbourne Clinic, clinician referrals at all three recruitment sites,
as well as radio and social media advertisements. Those who were
interested in the study completed a brief phone screening assess-
ment with a trained research assistant to assess study suitability;
baseline screening appointments were subsequently scheduled for
those who were eligible. Following written informed consent, parti-
cipants were assessed by a trained research assistant at baseline,
using the measures outlined below. Both studies used the
Structured Clinical Interview for the DSM-5 to confirm OCD diag-
noses. The Y-BOCS and SIGH-D were also administered at baseline.
These data were used in the current subanalysis. Participants were
asked to complete the Dietary Questionnaire for Epidemiological
Studies version 3.2 at home. However, of the 126 participants, a
large proportion (n=41) did not complete the survey, as it was
not a compulsory component of the trial.

Measures
Y-BOCS

The Y-BOCS consists of the Yale Brown Obsessive-Compulsive
Scale-Severity Scale (Y-BOCS-SS) and the Yale Brown Obsessive—
Compulsive Scale-Symptom Checklist.*”** The Y-BOCS-SS was
the primary outcome measure in both parent trials.

The Y-BOCS-SS is a ten-item clinician-administered instru-
ment that rates the severity of obsessive and compulsive symptoms
(e.g. time spent on obsessions) on a five-point Likert scale from 0
(none or minimal severity) to 4 (greatest severi'[y).28 The sum of
these ten items allows an individual’s OCD to be categorised as
either subclinical (0-7), mild (8-15), moderate (16-23), severe
(24-31) or extreme (32-40). The Y-BOCS-SS demonstrates good
psychometric properties and is considered to be the gold standard
in assessing OCD symptom severity.*’

DQES version 3.2

The DQES version 3.2 is an online self-administered food frequency
questionnaire (FFQ) developed by the Cancer Council Victoria,
Australia. It was developed and validated to assess dietary and nutri-
tional intake in Australian adults.’® The DQES version 3.2 consists
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of 142 food and beverage items and provides estimates of 98 nutri-
ent indices, including macronutrients, micronutrients, glycaemic
index, fibre and alcohol.*!

Healthy Eating Index for Australian Adults — 2013

The Healthy Eating Index for Australian Adults - 2013 (HEIFA-
2013) is a gender-specific index for dietary quality that assesses
adherence to serving size recommendations outlined in the 2013
Australian Dietary Guidelines.’® The index consists of 11 compo-
nents, nine of which are scored from zero to ten (i.e. discretionary
foods, vegetables, fruits, grains, meat and its alternatives, dairy
and its alternatives, saturated fat, sodium, added sugar) and two
of which are scored from zero to five (i.e. water and alcohol
intake).*® Higher scores reflect intake of a certain food group that
more closely matches the recommended serving size, with the
highest possible total score being 100.*> The HEIFA-2013 has
been tested for criterion validity and internal consistency and has
been used numerous times in adult populations.’>** In this study,
nutrient intakes as measured by the DQES version 3.2 were used
to score each participant’s dietary quality.

Other measures

Other measures included the Dimensional Obsessive-Compulsive
Scale (DOCS), 17-item SIGH-D, Beck Anxiety Inventory (BAI),
Sheehan Disability Scale, Clinical Global Impression Scale (CGIS)
and World Health Organization-Quality of Life-BREF. Blood pres-
sure and body mass index measurements were also taken at baseline.

Ethics approval and consent to participate

The first trial received ethical clearance through the
Human Research Ethics Committees (HREC) of The Melbourne
Clinic Research Ethics Committee (HREC number 279), The
University of Queensland Medical Research Ethics Committee
(HREC number 2016001720) and Western Sydney University
Human Research Ethics Committee (HREC number H12181).
The second trial received ethical clearance through The
Melbourne Clinic Research Ethics Committee (HREC number
290), The University of Queensland Medical Research Ethics
Committee (HREC number 2018000339) and Western Sydney
University Human Research Ethics Committee (HREC number
H12331). All components of both parent trials were carried out in
line with the latest version of the Declaration of Helsinki and were pre-
registered on the Australian New Zealand Clinical Trials Registry
(identifiers ACTRN12616000847415 and ACTRN12617001140347,
respectively). Written and informed consent was provided by a signa-
ture to the consent form after a trained research assistant explained the
study to the participant.

Statistical analyses

Sociodemographic characteristics were compared between the
groups that completed and did not complete the DQES version
3.2, using Mann-Whitney U tests for continuous variables and
chi-squared tests for categorical variables. For certain mental
health scales (e.g. DOCS, BAI), participants occasionally missed
items when completing the questionnaire. Missed items were
imputed with predictive mean matching (R package ‘mice’).**
Under 5% of items were imputed.

The relationship between OCD severity, dietary quality and
nutrient intake was assessed with linear regression. Model 1 assessed
whether greater OCD severity was related to a greater intake of a
given nutrient, adjusting for gender, age and energy intake.
Sensitivity analyses were also performed with depression (using
the Hamilton Rating Scale for Depression) and treatment resistance

https://doi.org/10.1192/bjo.2021.1039 Published online by Cambridge University Press

Diet quality and nutrient intake in obsessive-compulsive disorder

included as covariates to determine whether OCD severity was asso-
ciated with nutrient intakes after accounting for depression symp-
toms and other covariates (Supplementary Material available at
https://doi.org/10.1192/bjo.2021.1039). Assumptions of linear
regression were checked via residual versus fitted plots.

The HEIFA-2013 scores were calculated with Microsoft
Excel 365 for Windows, and all other statistical analyses were con-
ducted on IBM SPSS Statistics 27 for Windows and R version
4.0.4 for Windows. Statistical significance was regarded as P < 0.05.

Results

Participant characteristics and psychological features

Of the 126 participants across both parent studies, 85 completed the
DQES version 3.2 and were hence included in this substudy.
Sociodemographic characteristics are shown in Table 1.
Participants who did not complete the DQES version 3.2 reported
significantly higher total Y-BOCS (mean,, pqrs=24.53 V.
meanpqgs = 22.73, P=0.025) and CGIS (mean,, pqgs =4.39 v.
meanpqgs = 4.13, P =0.034) scores than those who completed the
DQES. However, there were no statistically significant differences
for any of the other sociodemographic characteristics and psycho-
logical features assessed, such as gender, age and educational
status. Of the 85 participants, the mean age was 36.95 years (s.d.
=14.3), 67.1% were women, and the mean body mass index was
26.94 (s.d. = 6.3).

Table 2 reports the main psychological features of the 85 parti-
cipants. The mean age of OCD symptom onset was 13.4 years, with
the mean age of OCD diagnosis being 23.8 years. Participants on
average reported OCD symptoms for 23.3 years and having a diag-
nosis of OCD for an average of 13.1 years. Participants had on
average 2.6 unsuccessful medication and therapy trials, and 21.2%
of all participants were treatment-resistant.

From the Y-BOCS scores, over half (61.2%) reported moderate
OCD symptoms, 36.5% reported severe OCD symptoms, whereas

Table 1 Participant characteristics

Characteristic Summary
Age, years, mean (s.d.) 36.95 (14.3)
Gender, n (%)

Male 28 (32.9)

Female 57 (67.1)
Body mass index, mean (s.d.) 2714 (6.3)
Marital status, n (%)

Single 42 (49.4)

Married/de facto 32 (37.6)

Separated/divorced/widowed 7 (28.2)

In a relationship 44.7)
Education, n (%)

High school graduate or early leaver 29 (34.1)

College certificate/diploma 18 (21.2)

University graduate/postgraduate 38 (44.7)
Employment status, n (%)

Employed 46 (54.1)

Student 14 (16.5)

Unemployed 25 (29.4)
Trial, n (%)

NAC 67 (78.8

TRON 18 (21.2)
Trial site, n (%)

Melbourne 43 (50.6)

Brisbane 30 (35.3)

Sydney 12 (14.7)
NAC, N-acetylcysteine; TRON, Treatment of Refractory Obsessive-Compulsive Disorder
with Nutraceuticals.
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Table 2 Participant psychological features

Psychological characteristic Summary
Age at onset of OCD symptoms, years, mean (s.d.)? 13.4 (9.8)
Duration of OCD symptoms, years, mean (s.d.)? 23.3(12.2)
Age of OCD diagnosis, years, mean (s.d.) 23.85 (10.8)
Chronicity of OCD diagnosis, years, mean (s.d.) 13.15 (10.7)
Number of unsuccessful prior medication and therapy trials, — 2.66 (2.9)
mean (s.d.)?
Treatment resistance, n (%)
Yes 8(21.2)
No 7 (78.8)
Y-BOCS total, mean (s.d.) 22 7 (4.5)
Moderate, n (%) 2 (61.2)
Severe, n (%) 1(36.5)
Extreme, n (%) 2(2.4)
DOCS total, mean (s.d.)° 29.9 (13.2)
BAI total, mean (s.d.) 18.1(11.8)
SIGH-D total, mean (s.d.) 10.0 (6.3)
SDS total, mean (s.d.) 13.4 (6.9)
WHOQOL-BREF total, mean (s.d.) 80 6(13.5)
Patient Global Impression Scale, mean (s.d.)° 9 (0.6)
Clinical Global Impression Scale, mean (s.d.) 1(0.8)
Current major depressive episode, n (%) 4(16.5)
Previous major depressive episodes, n (%)? 3 (62.4)
Diagnosis of generalised anxiety disorder, n (%) 9(23.2)
Diagnosis of panic disorder, n (%)° 3(16)
Diagnosis of social anxiety disorder, n (%)f 5(19)
Diagnosis of excoriation disorder, n (%)° 8(9.9
OCD, obsessive-compulsive disorder; Y-BOCS, Yale-Brown Obsessive-Compulsive
Scale; DOCS, Dimensional Obsessive-Compulsive Scale; BAI, Beck Anxiety Inventory,
SIGH-D, Structured Interview Guide for the Hamilton Depression Rating Scale; SDS,
Sheehan Disability Scale; WHOQOL-BREF, World Health Organization Quality of Life —
S.eri2 missing.
b. n=8 missing.
€. n=3 missing.
d. n=1missing.
€. n=4missing.
f.n =6 missing.

2.4% reported extreme OCD symptoms. The mean DOCS score
(29.9) was above the minimum that is suggestive of a diagnosis of
OCD.'®2° The mean BAI score (18.1) suggests that participants
were moderately anxious on average, with 22.4% and 14.1% of the
sample reporting a diagnosis of generalised anxiety disorder and
panic disorder, respectively. Over half (62.4%) of the sample
reported a previous major depressive episode, with 16.5% experien-
cing current clinical depression.

Participant dietary intake and quality

Table 3 shows the mean macronutrient and micronutrient dietary
intakes in this sample by total and gender, as well as the HEIFA-
2013 dietary quality scores as summed by the individual food pro-
ducts in the DQES version 3.2. Estimates for the daily recom-
mended intake in those aged 31-50 years are also outlined
where possible, as per Australian guidelines.>*® The mean
energy intake was 8297 kJ/day (s.d.=2628.1). Men consumed
9439.47 kJ/day (s.d. =2697.85), which is greater than the recom-
mended 8700 kJ average energy intake level that is commonly dis-
played on Australian nutrition information panels.”” Most
participants (90.6%) ate the recommended daily serves of unsatur-
ated fat (four serves for men, two serves for women). However,
most participants (60%) consumed >10% of saturated fat as part
of their total daily energy intake (mean 12.6%). Both men and
women consumed more magnesium than the upper limit sug-
gested (350 mg/day), although exceeding this value has not been
shown to produce adverse effects.”” The mean sodium intake
was 2172.13 mg (s.d. = 805.5); however, men consumed 2556.05
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mg/day (s.d.=920.82), which is above the recommended
maximum of 2300 mg/day.”® The mean HEIFA-2013 score for
dietary quality was 59.9 (s.d. = 13.7).

Associations between dietary intake/quality and total
Y-BOCS score

Table 4 shows the associations between total Y-BOCS score, nutri-
ent intake and dietary quality, using adjusted regression analyses.
There was some weak (albeit non-significant) evidence suggesting
that a greater Y-BOCS score was associated with a lower intake of
alcohol (p=—0.58 g/day, 95% CI —1.26 to 0.10, P =0.09), caffeine
(B =—12.99 mg/day, 95% CI —26.07 to 0.09, P = 0.051) and magne-
sium (p =—5.46, 95% CI —11.42 to 0.50, P = 0.07) after accounting
for gender, age and total energy intake. There was no clear evidence
that OCD severity was associated with the intakes of any of the other
assessed nutrients. Furthermore, the total Y-BOCS score was not
associated with dietary quality scores (B =0.06, 95% CI —0.58 to
0.70, P=0.85).

There was also some weak albeit non-significant evidence dem-
onstrating that the relationship between OCD severity and magne-
sium intake varied with gender (interaction estimate of 13.74 mg/
day, 95% CI —2.55 to 30.0, P = 0.097). In men, greater OCD severity
was associated with greater magnesium intake (interaction estimate
of 7.32 mg/day, 95% CI —6.85 to 21.50, P=0.298), whereas in
women, greater OCD severity was associated with lower magnesium
intake (interaction estimate of —6.15 mg/day, 95% CI —15.45 to
3.15, P=0.191), although non-significantly in each case. There
was no evidence that the relationship between OCD severity and
zinc intake differed by gender (interaction estimate of 0.19 mg/
day, 95% CI —0.18 to 0.56, P=0.317).

No substantive changes were seen in sensitivity analyses that
included depression diagnosis as a covariate (Supplementary
Table 1 available at https://doi.org/10.1192/bjo.2021.1039). In a
further sensitivity analysis, including age, gender, total energy
intake and treatment resistance as covariates, we found a statistically
significant inverse association between OCD severity and caffeine
(B=-15.50, 95% CI —28.88 to —2.11, P=0.024), as well as an
inverse association between OCD severity and magnesium
(B=-6.63, 95% CI —12.72 to —0.53, P=0.034). We additionally
assessed whether OCD chronicity (years since diagnosis) was asso-
ciated with nutrient intakes by using a further regression model,
adjusted for age, gender, total energy intake and total Y-BOCS
score. However, there was no evidence that OCD chronicity was asso-
ciated with intakes of any nutrient (all P> 0.05; results not shown).

Discussion

This study assessed dietary quality and nutrient intake in a sample
of adults with OCD. Macronutrient intake in this sample largely
aligned with Australian dietary guidelines, whereas dietary quality
scores were higher than in previous studies of healthy samples.
There was no significant association nutrient intake and dietary
quality variables with OCD severity when adjusted for age, gender
and total energy intake. However, in a sensitivity analysis which
additionally included OCD treatment resistance as a covariate,
OCD severity was inversely associated with caffeine (P=0.024)
and magnesium (P = 0.034) intake.

Average daily intake levels of macronutrients and micronutri-
ents were largely in line with the 2013 Australian Dietary
Guidelines, except for sodium and energy intake in men. Counter
to our hypothesis, compared with a randomly sampled Australian
population that were surveyed with a similar version of the DQES
(3.0 and 3.1), the adult OCD sample in the present study had
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Table 3 Participant dietary intake and quality with Australian recommended intake levels

Overall, mean
(s.d)

8297.94 (2628.1)

Men, mean
Dietary characteristic (s.d.)

Energy, ki/day

Protein, g/day 84.78 (32.1) 99.07 (33.84)
Fat, g/day 84.16 (27.5) 92.64 (29.77)
Saturated fatty acids, g/day 27.83 (10.8) 31.33 (10.83)
Monounsaturated fatty acids, g/day 35.46 (12.1) 39.34 (13.86)
Polyunsaturated fatty acids, g/day 14.93 (6.3) 15.71 (6.72)
Long-chain omega 3 fatty acids, mg/day ~ 343.16 (313.2) 44917 (363.76)
Eicosapentaenoic acid, mg/day 88.26 (84.1) 119.33 (102.75)
Docosahexaenoic acid, mg/day 176.70 (183.1) 244.04 (232.65)
Carbohydrates, g/day 189.06 (67.2) 214.92 (65.99)
Sugar, g/day 95.31 (37.6) 106.91 (33.54)
Alcohol, g/day 7.93(14.2) 10.79 (13.58)
Fibre, g/day 25.43 (11.8) 26.24 (13.23)

Caffeine, mg/day
Water, g/day
Cholesterol, mg/day

278.28 (278.8)
4924.78 (1059.7)
274.36 (124.3)

366.66 (353.33)

301.19 (114.21)

(
( (
( (
( (
( (
( (
( (
( (
( (
( (
( (
( (
( (
( (
( (
( (
( (

10.96 ( 11.69 (4.46)

( (
( (
( .9
( (
( (
( (
2 6
6 7
0( 8 (
9 0(
9( 7
2 1
6( 3 (
3( 3(
5( 2
3¢ 7 (
3( 8 (

Calcium, mg/day 865.88 (372.2)  1001.66 (353.15)
Folate, ug/day) 420.41 (194.1) 446.06 (221.50)
Iron, mg/day 3.8)
Magnesium, mg/day 430.2 (164.7) 493.00 (165.96)
Sodium, mg/day 217213 (805.5)  2556.05 920 82)
Vitamin B12, mg/day 3.13(1.7) 4.20
Vitamin D, ug/day 3.72(2.6) 5.19 (2. )
Zinc, mg/day 8.84 (3.8) 9.96 (4.3)
HEIFA-2013 total 59 9 (13.7) 56 2(14.5)
Discretionary 3.9) 4.2)
Vegetables 2.8) 2.7)
Fruit 1.9) 2.3)
Grains 3.1) 3.4)
Protein 2.9) 2.9)
Dairy 3.5) 1(3.3)
Fluid 1.6) 1.7)
Fat 2.0) 2.1)
Sodium 4.0) 3.7)
sugar 4.2) 4.5)
Alcohol 1.8) 2.2)

HEIFA-2013, Healthy Eating Index for Australian Adults — 2013.
a. Recommended daily intake unless otherwise stated.

c. Adequate intake.

9439.47 (2697.85)

3333.69 (1103.52)

b. Linoleic acid; recommended daily intakes are taken from the Nutrient Reference Values for Australian and New Zealand.

Recommended intake for those
Women, mean aged 31-50 years®
(s.d) Upper limit Men Women
7737.18 (2424.71) - 8700 (dependent on body mass
index, physical activity level
and age)
77.76 (29.05) - 64 46
80.00 (25.55) - - -
26.11(10.40) - - -
33.55 (10.69) - - -
14.54 (6.03) - 13° 8°
291.09 (273.86) - - -
72.99 (69.36) - - -
143.62 (144.30) - - -
176.35 (64.63) - - -
89.61 (38.44) - - -
6.52 (14.44) Men: 40, women: 20 - -
25.03 (11.10) - 30¢ 25¢
234.86 (224.92) 400 Not applicable  Not applicable
2849.84 (1009.44) - 3400° 2800°
261.17 (127.91) - - -
799.33 (366.01) 2500 1000 1000
407.81 (179.83) 1000 400 400
10.61 (3.39) 45 8 18
399.28 (156.43) 350 420 320
1983.55 (674.27) 2300 460-920° 460-620°
2.61(1.37) 80 24 24
3.00 (2.11) 80 5¢ 5¢
8.29 (3.34) 40 14 8
58 4(12.2) 100 - -
5@3.7) 10 - -
1(2.8) 10 - -
101.7) 10 - -
5(2.9) 10 - -
129 10 - -
332 10 - -
7 (1.5) 5 - -
4(1.9) 10 - _
1(4.1) 10 - -
6 (4.0) 10 - _
6 (1.4) 5 - -

lower average daily intakes of total energy and macronutrients (but
reported a higher consumption of alcohol; 7.93 g/day in this sample
compared with 3.6 g/day in the other sample).*®

In previous research evaluating dietary intake in individuals
with schizophrenia and major depressive disorder, mean total
energy and carbohydrate intake levels were higher in most of
these samples, along with their respective control groups, than the
OCD sample in the present study.**™*' Our OCD sample reported
higher levels of monounsaturated fat intake than studies evaluating
individuals with schizophrenia, bipolar disorder and major depres-
sive disorder.**? These findings may be explained by the predom-
inance of women in our sample, who have lower caloric intakes than
men. However, it is difficult to draw direct conclusions when evalu-
ating these studies, given the different measures of dietary intake
and study locations.

The mean dietary quality in this sample was 59.9 (s.d. =13.7)
out of a total maximum score of 100. This finding was unexpectedly
high, given that three other studies using the HEIFA-2013 in non-
clinical samples reported mean dietary quality scores of between
45.5 and 53.84.°>*>** There are a few potential reasons why the
mean dietary quality in this sample may have been higher than in
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previous studies. Roy et al used a weighted food record, which is a
more accurate measure of dietary intake.** Conversely, FFQs have
been found to overreport intakes of healthy food and underreport
intakes of unhealthy foods, meaning that the methods used in the
present study may have overestimated the HEIFA-2013 score.*’
Second, the age ranges of two of the studies were exclusively
young adults and university students, respectively, and thus are
limited in comparability.*>** Finally, there may be a genuine differ-
ence between patients with OCD and healthy controls, given the
lower energy, protein and carbohydrate intakes compared with
the two healthy control groups described earlier. It may be hypothe-
sised that the large diagnostic comorbidity between OCD, anorexia
nervosa and bulimia nervosa (because of the trait commonality of
perfectionism and cognitive rigidity in these disorders) may con-
tribute to these ﬁndings.46 However, we did not have sufficient
data to examine this, and further research is required to explore
this hypothesis.

We did not find a statistically significant correlation between
total energy and macronutrient intake with OCD severity in this
study, and therefore our hypothesis that OCD severity is associated
with a higher macronutrient intake was not supported. One
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Table 4 Associations between total Y-BOCS score and dietary intake/

quality

Model 12

Adjusted coefficient
Dietary characteristic (95% CI)° P-value
Protein, g/day 0.35(-0.43t0 1.13) 0.37
Fat, g/day 0.45 (-0.16 t0 1.06) 0.15
Saturated fatty acids, g/day 0.22 (-0.07 to 0.50) 0.14
Monounsaturated fatty acids, g/day 0.14 (-0.22 t0 0.57) 0.43
Polyunsaturated fatty acids, g/day 0.08 (-0.15 t0 0.30) 0.50
Long-chain omega 3 fatty acids, mg/day ~ 6.90 (-7.54t0 21.34)  0.34
EPA, mg/day 2.75 (-1.07 t0 6.57) 0.16
DHA, mg/day 6.85(-1.53t015.22) 0.11
Carbohydrates, g/day -0.17 (-1.68 t0 1.33) 0.82
Sugar, g/day 0.12 (-1.05 t0 1.28) 0.71
Alcohol, g/day -0.58 (-1.26 10 0.10) 0.09
Fibre, g/day -0.66 (-0.48 t0 0.35) 0.75
Caffeine, mg/day -12.99 (-26.07 t0 0.09)  0.051
Water, g/day -6.91 (-55.18 10 41.36) 0.78
Cholesterol, mg/day 1.20 (—4.25 10 6.65) 0.66
Calcium, mg/day 6.33 (-5.69 t0 18.35)  0.30
Folate, ug/day 3.34 (-4.49t0 11.17)  0.40
Iron, mg/day -0.03 (-0.15 t0 0.08) 0.57
Magnesium, mg/day -5.46 (-11.42t00.50)  0.07
Sodium, mg/day 8.08 (-10.93t0 27.09) 0.40
Vitamin B12, mg/day 0.05 (-0.02 to 0.11) 0.14
Vitamin D, ug/day -0.01 (-0.12 t0 0.10) 0.88
Zinc, mg/day 0.08 (-0.03 t0 0.18) 0.16
HEIFA-2013 total 0.06 (-0.58 to 0.70) 0.85
Y-BOCS, Yale-Brown Obsessive-Compulsive Scale; EPA, eicosapentaenoic acid; DHA,
docosahexaenoic acid; HEIFA-2013, Healthy Eating Index for Australian Adults — 2013.
a. Adjusted for gender, age and energy intake
b. Per unit increase in total Y-BOCS score.

potential reason for the null findings could be related to selection
bias. Participants with more severe OCD were relatively less likely
to complete the DQES, and these participants might additionally
have had poorer dietary intake. It is noteworthy that our positive
albeit non-significant associations between total energy and macro-
nutrient intake with OCD severity broadly aligns with a large popu-
lation-scale analysis that found that people with more severe mental
illness (i.e. major depressive disorder, schizophrenia and bipolar
disorder) reported higher caloric and macronutrient intake com-
pared with healthy controls.*” Therefore, further research in this
area is warranted, given our findings were inconclusive.

Regression modelling identified an inverse association between
OCD severity and caffeine consumption, when adjusting for age,
gender, total energy intake and treatment resistance. Although
this result is preliminary and has not been adjusted for multiple
tests, this result is consistent with emerging data from two short-
term RCTs (5 weeks, n =24, dextroamphetamine versus caffeine;
8 weeks, n =62, caffeine versus placebo) that reported significant
reductions in OCD symptoms when caffeine was augmented in
adults with treatment-resistant OCD.*®*° Additionally, in our
recently completed open-label Treatment of Refractory Obsessive-
Compulsive Disorder with Nutraceuticals (TRON) trial, we found
that treatment response to a nutraceutical combination was
substantially higher in participants with high levels of caffeine
intake relative to those with low caffeine intake in a treatment resist-
ant OCD sample.”® It has been hypothesised that caffeine’s modu-
lation of tryptophan, serotonin and noradrenaline production via
adenosine Al and A2 receptor antagonism is also implicated in
the pathophysiology of OCD." However, larger samples and
longer-term follow-up trials are required to determine whether a
dose-response relationship exists.

In the regression models that included covariates for age,
gender, total energy intake and OCD treatment resistance, an
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inverse association between magnesium intake and OCD severity
was also noted. However, one other case—control study found no
correlation between total Y-BOCS score and serum magnesium in
a sample of 48 adults with OCD."® However, comparisons with
this study are limited by different study locations, gender ratios
and methods of measuring magnesium levels. Given glutamate dys-
function has been implicated in the neurobiology of OCD and mag-
nesium is linked with glutaminergic signal modulation, further trials
elucidating this relationship in large clinical samples are
warranted.**

Linear regression modelling also demonstrated tentative evi-
dence that the relationship between OCD severity and magnesium
intake may vary with gender, with inverse associations in women
and positive associations in men (albeit non-significantly). These
findings are noteworthy, given that two large population-based
studies found significant, inverse associations between depressive
symptoms and dietary magnesium intake in women, but not
men.”>** Larger samples of OCD cohorts with matched control
groups are needed to elucidate these preliminary findings further.

Our findings are in partial agreement with the small body of lit-
erature looking at micronutrients and trace elements in relation to
OCD. We found no significant associations between OCD severity
and calcium, vitamin D, iron, zinc and folate intake, which largely
aligns with previous case—control studies comparing these micronu-
trients with individuals with OCD."®*™*° However, a study using a
small sample of 23 adult patients with OCD found a significant
negative relationship between serum folate and total Y-BOCS
scores.'® In contrast with our findings, another case—control study
found a negative correlation between total Y-BOCS scores and
serum vitamin B12 and vitamin D in 52 children and adolescents
with OCD."” Given that these studies predominantly used serum
level measurements of these micronutrients and were conducted
in different study locations as well as contexts, comparability may
be limited.

This study has many strengths. It is the first to describe in detail
the dietary quality and nutrient intake in an adult sample with OCD.
We were also able to compare dietary quality and nutrient intake to
OCD severity, controlling for multiple confounding variables.
Lastly, we were able to collect data from participants across multiple
study sites. However, this study is not without its limitations. We
used a cross-sectional data-set, which does not longitudinally
assess dietary quality in relationship to OCD symptoms nor does
it allow an assessment of causation. This study also lacks a control
group with an identical FFQ to make proper comparisons
using quantitative methods, as we were unable to locate data
with the same questionnaire. The DQES version 3.2 also relies on
recalling what foods were eaten in the past, which is subject to meas-
urement bias and is likely to have underestimated nutrient intakes
and overestimated the dietary quality scores. It is also unclear
what role the presence of OCD might have on reporting of
dietary intake. Finally, our sample size was modest, and we did
not have enough participants across all obsessive-compulsive-
related disorders to account for these potential confounders.
Future research should be longitudinal in nature, use a larger
sample size as well as weighted food records as a more accurate
measure of nutrient intake, and employ a control group to make
between-group comparisons.

In conclusion, the nutrient intake in our sample of patients with
OCD largely aligned with recommended Australian dietary guide-
lines. Dietary quality was comparable with healthy samples, but lim-
itations must be noted. Although OCD severity was inversely
associated with caffeine and magnesium intake in one sensitivity
analysis accounting for OCD treatment resistance, our findings
largely showed that OCD severity had a minimal effect on nutrient
intake and dietary quality. Future studies using a larger sample size
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and a control group will help better elucidate the relationship
between nutrient intake and dietary quality in patients with OCD.
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