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Abstract
Background

The global prevalence of childhood eczema has increased over the last few decades, with a
marked increase in high-income countries. Differences in prevalence of childhood eczema
between countries and ethnicities suggest that genetic and early modifiable environmental
factors, such as dietary intake, may underlie this observation. To investigate the association
between pregnancy diet and infant eczema in a consortium of prospective Canadian birth
cohorts predominantly comprised of white Europeans and South Asians.

Methods

We evaluated the association of maternal dietary patterns reported during pregnancy
(assessed at 24-28 weeks gestation using a semi-quantitiative food-frequency question-
naire) with parent-reported physician-diagnosed infant eczema at 1-year from 2,160
mother-infant pairs. Using three dietary patterns (“Western”, “plant-based”, and “Balanced”)
previously derived in this cohort using principal component analysis, we used multivariable
logistic regression to determine the association of these dietary patterns with infant eczema,

adjusted for potential confounders.

Results

We observed a lower odds of eczema in the full sample combining white Europeans and
South Asians with greater adherence to a plant-based (OR = 0.65; 95% CI: 0.55, 0.76;
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<0.001) and Western dietary pattern (OR = 0.73; 95% CI: 0.60, 0.89; P<0.01), after adjust-
ing for other known predictors of eczema, including ethnicity, which was not significant. No
associations were observed for the balanced diet. An interaction between the Western diet
and ethnicity was observed (P<0.001). Following stratification by ethnicity, a protective
association between the plant-based diet and infant eczema was confirmed in both white
Europeans (OR = 0.59; 95% CI: 0.47, 0.74; P<0.001) and South Asians (OR = 0.77; 95%
Cl: 0.61, 0.97; P =0.025). In white Europeans only, a Western diet was associated with a
lower odds of infant eczema (OR = 0.69; 95% CI: 0.56, 0.87; P = 0.001) while a balanced
diet increased the odds of infant eczema (OR = 1.23; 95% ClI: 1.02, 1.49; P = 0.03). Beyond
a plant-based diet, no significant associations with other dietary patterns were observed in
South Asians.

Conclusion

A plant-based diet during pregnancy is associated with a lowered odds of infant eczema at 1
year in all participants. Future studies of the components of plant-based diet which underlie
the lower risk of eczema are needed.

Introduction

Atopic diseases, including eczema, are characterized by an immune response to normally
innocuous antigens in the environment. [1] The global prevalence of atopic diseases in chil-
dren has increased over the last few decades, with a marked increase in developed nations. [2,
3] In Canada, the prevalence of childhood atopic diseases such as eczema is 20-25% [4, 5]. In
Europe, the Generation R study reported that, compared to predominantly white European
Dutch children, children with parents of African, Caribbean, or South American origin have a
higher risk of eczema before the age of four years. [6] However, in the United Kingdom, white
Europeans have a higher prevalence of eczema (35.8%) than children of Pakistani (23.6%) or
other non-white ethnic groups (25.8%), even after accounting for common risk factors, such
as sex, birth weight, breastfeeding, family history, exposure to smoke, and socioeconomic sta-
tus. [7] These differences in prevalence between countries and ethnicities point to a complex
interplay between genetic and potentially modifiable environmental factors, including diet, in
the development of eczema. [8, 9]

Diet during pregnancy is an early environmental exposure that has been associated with
eczema. [10-14] However, dietary intake varies markedly between ethnic groups [15] and may
partially account for inconsistencies between randomised controlled and prospective cohort
studies on the association between diet and supplementation (e.g., fish oils, probiotics, and
prenatal multivitamins) and allergic disease, including eczema. This, along with high degrees
of heterogeneity of dietary assessment and reporting between studies limit the use and
interpretability of meta-analyses.

A recent meta-analysis reported divergent results between 3 prospective cohort studies
regarding the association between maternal vegetable intake during pregnancy and infant risk
of eczema at 2 years of age. [11] Two studies (Japan, = 762; Norway, n = 3086) reported a
pooled protective effect of maternal intake of vegetables during pregnancy (pooled OR = 0.71,
95% CI = 0.53-0.96), whereas the third study (Spain and Greece; n = 2516) reported a near sig-
nificant increase in risk of eczema (RR = 1.21, 95% CI = 0.97-1.51). In their meta-analysis of
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32 cohort studies, the authors reported that individual nutrients, food groups, and dietary pat-
terns consumed by the mother during pregnancy were not consistently associated with
eczema. [11]

The effect of a single nutrient on a health outcome is often difficult to identify with certainty
because of the complex matrix of nutrients within the foods we eat and their modification by
preparation and cooking methods. [16] Therefore, studies focusing on single nutrient associa-
tions can misrepresent the effects of the nutrients when consumed in the typical manner as
part of foods and dishes in a typical diet. [11] An alternative approach to studying individual
nutrients is to study the dietary patterns that are most common within a population [17]. In
diverse populations, rather than using pre-defined diet patterns (e.g., Mediterranean), data-
driven patterns can characterise “natural” diet patterns that are prominent within the entire
population [17]. This permits the association between a variety of prominent dietary patterns
within a population and outcomes. [18, 19] In this paper, we investigate the association
between maternal dietary patterns during pregnancy and infant eczema in an ethnically-
diverse Canadian prospective birth cohort consortium.

Materials and methods
Study population

The NutriGen Alliance has been previously described. [15] Briefly, it is an ethnically diverse
consortium of four Canadian birth cohort studies investigating the contribution of nutritional,
genetic, and epigenetic factors to the health of pregnant women and their children—(i) the
Canadian Healthy Infant Longitudinal Development (CHILD) Study [20]; (ii) the Family Ath-
erosclerosis Monitoring In earLY life (FAMILY) Study [21]; (iii) the SouTh Asian birth
cohoRT (START) [22]; and the Aboriginal Birth Cohort (ABC) [23]. Ethical approval was
obtained independently for all studies from the Hamilton Integrated Research Ethics Board—
CHILD (REB 07-2929), FAMILY (REB 02-060), START (REB 10-640) and ABC (REB 12—
152). As of August 2018, 5,018 women with singleton pregnancies have provided comprehen-
sive clinical and dietary data. At 1-year follow up, 2,765 mother-infant pairs have completed a
child-health questionnaire that reported on a diagnosis of eczema. To ensure adequate statisti-
cal power the two largest ethnic populations, 2,305 women who reported either white Euro-
pean (n = 1,460) or South Asian (n = 845) ethnicity were selected for this analysis. Among
these, 145 participants were excluded because the mother reported an implausible diet (<500
or >6,500 kcal/day) or did not report on > 10 food frequency questions, leaving 1,378 white
European and 782 South Asian mother-baby pairs in the final analysis.

Assessment of diet, harmonization, and diet pattern analysis

The development and validation of the dietary assessment tools used in the NutriGen cohorts,
and the dietary patterns have been previously described. [15, 22, 23] Briefly, dietary food intake
information during pregnancy was collected from mothers in each cohort using a semi-quanti-
tative food-frequency questionnaire (FFQ) between 24-28 weeks gestation. The CHILD cohort
used the Fred Hutchinson Cancer Center tool. [24] The FAMILY and START cohorts used
ethnic-specific semi-quantitative FFQs developed for the Study of Health and Risk in Ethnic
Groups (SHARE) study. [25] Prior to performing principal component analysis (PCA), 36
common food groups were created to aggregate individual FFQ items from each study accord-
ing to nutrient profile and food type. [18, 26-28] We performed PCA with an orthogonal ‘vari-
max rotation [29], an approach that identifies dietary patterns (i.e., foods commonly
consumed together) that best explain the dietary variability within the cohort. [26, 30-32] The
number of dietary patterns retained were determined by visual inspection of scree plots in
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conjunction with eigenvalues, and principal component interpretability. [33, 34] The PCA of
the combined cohorts identified 3 dietary patterns (descriptions are provided in Results) that
collectively explained 29% of variation in diet that was observed in the cohort. We called these
PCA diet patterns ‘plant-based’ (dairy, legumes, vegetables, whole grains, and an aversion to
meats; adherence range: -2.6 to +4.9), ‘Western’ (fats, meats, processed foods, and starchy veg-
etables; adherence range: -3.9 to +5.0), and ‘balanced’ (diverse sources of animal proteins
(especially fish), vegetables, fruits, nuts & seeds; adherence range: -2.6 to +7.1) (see S1 Table
for greater detail). A PCA adherence score for each pattern was obtained for each mother. A
higher score reflected greater intake of the foods that loaded positively on a dietary pattern
(i.e., loading score > 0.30) and reduced consumtpion of foods that loaded negatively on a die-
tary pattern (i.e., loading score < -0.30). If a food did not not load strongly (i.e., loading score
< |0.30|) for a particular dietary pattern, this reflected that the intake of this food did not differ
between high and low consumers of the dietary pattern. The adherence scores were adjusted to
the mean total population energy intake (2500 kcal per day) using the residual method. [35,
36]

Assessment of eczema

The primary outcome of this analysis was a physician-diagnosis of eczema among children at
age 1 year as reported by the parent completing a child health questionnaire; this assessment
was available in all 3 participating cohorts in this analysis (see S2 Table). Data were harmo-
nized across the cohorts by creating common definitions for each outcome.

Measurement of other variables

Parity, breastfeeding, pre-pregnancy weight, smoking history, ethnicity, post-graduate educa-
tion, marital status, employment status, total household income, and maternal and paternal
atopic disease diagnoses were self-reported. Gestational diabetes status was determined by self-
report by the mother (CHILD) and through medical records or using an oral-glucose tolerance
test (FAMILY and START) using the International Association of the Diabetes and Pregnancy
Study Groups (IADPSG) definition. [37] We obtained maternal age, height, and gestational
age, season of birth, length, and weight of offspring at birth from participants’ medical records.
Last measured maternal pregnancy weight was obtained from medical records at time of birth
(FAMILY and START) or using a combination of medical records and maternal recollection
(CHILD).

Statistical analysis

We performed statistical analyses using R (v.3.3.2). We summarized the distribution of expo-
sures and covariates as means (standard deviation) for continuous variables or counts (%) for
categorical variables; we assessed between-groups differences using ANOVA (continuous vari-
ables) or chi-square test (categorical variables). The majority of maternal and infant data in the
CHILD cohort were complete; however, final pregnancy weight was not reported for 43% of
CHILD mothers. We imputed missing values for final pregnancy weight in this cohort using
the Amelia II package (v.1.7.4). [38, 39] We identified known and suspected risk factors for
childhood eczema a priori and assessed them for inclusion in our model using a three-step
method: (i) we entered all variables into a simple linear regression with eczema; (ii) we entered
variables with 0:<0.10 into a forward stepwise selection procedure with other prospective vari-
ables; (iii) we retained variables significant at 0:<0.05 in the stepwise multivariable model as
covariates in the final model. The a priori covariates exposure to breastfeeding and gestational
age at birth did not satisfy the cutoff but we forced them into the model based on prior

PLOS ONE | https://doi.org/10.1371/journal.pone.0232170 May 14, 2020 4/13


https://doi.org/10.1371/journal.pone.0232170

PLOS ONE

Maternal diet in pregnancy and infant eczema

knowledge. We assessed the association between maternal diet (diet pattern or diet adherence
score) and covariates on eczema in infants at 1-year with a multivariable logistic regression
model. To determine if the effect of maternal diet on eczema differed by ethnic group, we
added a multiplicative interaction term to the model (maternal diet*ethnicity). We had > 80%
power for detecting associations between dietary patterns and eczema.

Results
Demographic and clinical parameters

Maternal demographic and clinical parameters for the white European (n = 1,378) and South
Asian (n = 782) participants are presented in Table 1. There were some notable ethnic varia-
tions in maternal exposures. South Asian women had a much higher prevalence of gestational
diabetes (15% vs 1%), were more likely to be vegetarian (37% vs 3%) and almost all had never
smoked (99% vs 69%). White European women were much more likely to report a personal
history of eczema (46% vs 6%) and to report owning a furry pet (60% vs 5%). We did not
observe an association between season of birth and infant risk of eczema as reported by others
[40], which may be due to the differences in climate and seasons between regions of recruit-
ment in Canada—Vancouver, Winnipeg area, and Southern Ontario.

Dietary patterns

We identified three orthogonal dietary patterns based on a previous analysis [41] (S1 Table).
The PCA assigns a continuous score to each participant which indicates their degree of adher-
ence to each of the three scores. These scores can be positive (indicating adherence) or negative
(indicating avoidance) for each participant and are independent of one another. Each of the
three patterns was characterised by the foods which loaded greater than 0.30 or less than -0.30.
The plant-based dietary pattern (range: —2.6 to +4.9) was characterized fruits and vegetables,
whole grains, and avoidance of meats; the Western diet pattern (range: —3.9 to +5.0) was char-
acterized by high intakes of processed meats and foods, starchy vegetables, and red meats; and
the balanced diet (range: —2.6 to +7.1) included a diverse range of food groups, including
meats, vegetables and fruit, fish, and plant sources of proteins (e.g. nuts, soy). Foods that did
not load >|0.30| for a given pattern did not vary between high and low consumers of that pat-
tern—e.g., ‘fruit’ and ‘leafy greens’ were not robust markers of adherence to a plant-based die-
tary pattern because the weekly consumption of ‘fruit’ and ‘leafy greens’ differed very little
between individuals who’s did or dd not resemble a plant-based dietary pattern.

Eczema

We observed a significant difference in the proportion of cases of eczema reported at 1-year,
being substantially higher in white European (35%) than in South Asian (18%) infants
(P<0.01) presented in Table 1. There was no association between the length of time the
mother had lived in Canada and the infant risk of eczema.

Dietary patterns and infant eczema

In a model including both white Europeans and South Asians, the odds of infant eczema was
reduced among offspring for every unit increase in PCA diet score in a mother’s adherence to
a plant-based (OR = 0.65; 95% CI: 0.56, 0.75; P<0.001) or Western dietary pattern (OR = 0.73;
95% CI: 0.60, 0.89; P<0.01). These associations were observed over and above the other
known predictors of infant eczema, including maternal eczema (the strongest predictor, with
OR =2.07; 95% CI: 1.64, 2.62; P<0.001). No associations were observed for the balanced diet.
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Table 1. Demographics of pregnant mothers and offspring.

Variable White European South Asian
N =1378 N =782
MOTHER
Age (yrs) 32.4(4.7) 30.5 (4.1)
Pre-Pregnancy BMI (kg/m2) 25.1(5.8) 23.7 (4.4)
Gestational Weight Gain (kg) 15.3 (5.8) 14.4 (6.2)
Height (cm) 165.7 (6.3) 162.1 (6.4)
Gestational Diabetes 15 (1%) 111 (15%)
Hypertension during Pregnancy 47 (3%) 23 (3%)
Eczema 630 (46%) 48 (6%)
Multi-Vitamin During Pregnancy 1165 (85%) 563 (72%)
Vegetarian 39 (3%) 290 (37%)
Calories per day (SD) 2056 (691) 1806 (670)
Gestational age at Delivery (wks, SD) 39.5(1.2) 39.4 (1.1)

Primiparous 707 (51%) 332 (42%)
Smoking Status
Never 955 (69%) 774 (99%)
Quit Pre-pregnancy 302 (22%) 2 (0%)
Quit during Pregnancy 62 (5%) 5(1%)
Currently Smoking 58 (4%) 0 (0%)
Social Disadvantage index (SDI, SD) 0.4 (0.7) 1.1 (0.7)
Years in Canada (SD) 29.4 (8.1) 9.1(8.8)
INFANT
Birthweight (kg, SD) 3.5(0.5) 3.3(0.4)
Birth Length (cm, SD) 51.2 (2.4) 51.3 (2.6)
Ponderal Index (kg/m3, SD) 26 (3.3) 24.2 (3.3)
Sex (Female) 612 (45%) 395 (51%)
Weight at 1 yr (kg, SD) 10.0 (1.3) 10.3 (1.6)
Ever Breastfed 1306 (95%) 769 (98%)
Breastfed at 1 yr 550 (40%) 338 (43%)
Physician-diagnosed Eczema 476 (35%) 137 (18%)
Baby Smoke Exposure
None 1304 (95%) 492 (98%)
Minimal 50 (4%) 5(1%)
Regular 22 (2%) 5(1%)
HOUSEHOLD
Number of Adults in home
1 69 (5%) 6 (1%)
2 1150 (84%) 212 (48%)
>3 155 (11%) 228 (51%)
Any furry Pet in House 823 (60%) 21 (5%)
Dog in House 563 (41%) 18 (4%)
Cat in House 425 (31%) 7 (2%)

https://doi.org/10.1371/journal.pone.0232170.t001

We then tested for an interaction between ethnicity and dietary patterns and observed a signif-
icant interaction for Western diet (P<0.001; Table 2). Following stratification by ethnicity
(Table 3), a protective association between the plant-based diet and infant eczema was con-
firmed in both white Europeans (OR = 0.59; 95% CI: 0.47, 0.74; P<0.001) and South Asians
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Table 2. Multiple variable regression models of diet patterns and infant eczema (n = 613 cases of eczema in 2160
children).

Infant Eczema Odds Ratio (95% CI) P value
Maternal Eczema (vs No) 1.93 (1.53, 2.45) <0.001
Gestational Age (per wk) 1.01 (0.92,1.1) 0.89
Ever Breastfed (vs Never) 0.74 (0.46, 1.21) 0.23
South Asian (vs White Europeans) 1.33 (0.9, 1.96) 0.15
Plant-Based Diet 0.65 (0.55, 0.76) <0.001
Western Diet 0.87 (0.7, 1.07) 0.18
Balanced Diet 1.09 (0.92, 1.28) 0.32
Plant-Based Diet*South Asian 0.16
Western Diet*South Asian <0.001

Overall 1> = 0.15
Covariates were determined based on forward-step wise regression and entered into the model if p<0.05.

https://doi.org/10.1371/journal.pone.0232170.t002

(OR =0.77;95% CI: 0.61, 0.97; P = 0.025). In white Europeans only, a Western diet was associ-
ated with a lower odds of infant eczema (OR = 0.69; 95% CI: 0.56, 0.87; P = 0.001) while a bal-
anced diet increased the odds of infant eczema (OR = 1.23;95% CI: 1.02, 1.49; P = 0.03).
Beyond a plant-based diet, no significant associations with other diet patterns were observed
in South Asians.

Among South Asians, years lived in Canada was negatively associated with adherence to the
plant-based diet pattern (B = -0.039; r* = 0.12; P<0.001) and positively associated with adher-
ence to the Western diet pattern (B = 0.013; r* = 0.05; P<0.001) (Fig 1). A positive association
was also observed for the balanced diet but much lower in effect size and degree of variance
explained (B<0.001; r* = 0.01; P<0.01).

Discussion

In this multi-ethnic birth cohort consortium, we demonstrated that after considering known
determinants of eczema, the patterns of maternal diet in pregnancy are associated with infant
eczema at age 1 year. We found that the maternal plant-based diet was associated with a lower
risk of infant eczema at 1 year in both ethnic groups. There was ethnic variation in the
response to a maternal Western dietary pattern which is associated with lower risk of infant

Table 3. Multiple variable regression models of diet patterns and infant eczema stratified by ethnicity.

Infant Eczema

Maternal Eczema (vs No)
Gestational Age (per wk)

Ever Breastfed (vs Never)

Plant-Based Diet
Western Diet
Balanced Diet

White Europeans South Asians
n = 1378 (476 cases) n =782 (137 cases)
Odds Ratio (95% CI) p-value Odds Ratio (95% CI) p-value
1.63 (1.27,2.1) <0.001 6.12 (3.03, 12.37) <0.001
0.96 (0.87, 1.06) 0.40 1.17 (0.97, 1.41) 0.09
0.83(0.49, 1.4) 0.49 0.38 (0.11, 1.27) 0.11
0.59 (0.47, 0.74) <0.001 0.77 (0.61, 0.97) 0.025
0.69 (0.56, 0.87) 0.001 1.03 (0.64, 1.65) 0.92
1.23 (1.02, 1.49) 0.03 0.72 (0.5, 1.05) 0.09

Covariates were carried forward from the full model, which was based on a forward-step wise regression and entered into the model if p<0.05.

https://doi.org/10.1371/journal.pone.0232170.t003
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Fig 1. Association between years in Canada and PCA adherence scores to plant-based and Western diet patterns for South Asian participants.
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eczema, and the balanced diet which is associated with an increased risk of infant eczema
among white Europeans, but not South Asians.

The plant-based diet is characterized by increased consumption of vegetable, legumes,
whole grains, fermented and low fat dairy, and other non-meat dishes. Our observation that
maternal consumption of plant-based diet is protective against infants developing eczema at
age 1 in two ethnic groups is consistent with previous reports of a protective effect of green
and yellow vegetables and dairy against eczema. [42] Previous prospective cohort studies in
Japan (n = 763), [43] and Spain and Greece (n = 4,290) [44] did not observe associations
between maternal dietary patterns and early infant eczema. This may be partly explained by
their lower overall prevalence of eczema (19% in Japan [43] vs 28% in our study) and the fewer
food groups captured on their Mediterranean diet score, [44] as compared to the comprehen-
siveness of our dietary patterns, which represent 36 high-order food groups. Neither a western
nor balanced dietary pattern has been consistently associated with risk of infant eczema [10].
This inconsistency may arise from differences between study populations, and methods of
data collection and analysis. The dietary patterns that we derived using PCA are comparable to
diets commonly reported in literature; however, they also contain food items that do not fit all
definitions—e.g., despite high weightings for plant-based foods, our ‘plant-based” and ‘West-
ern’ diets both contain low-fat dairy’. Interestingly, a recent meta-analysis'® identified specific
foods and micronutrients common to different diets which are associated with a reduced (e.g.,
probiotics and Vitamin D) [10, 42] or increased risk (e.g., high-sugar and meat consumption
[45]) of eczema. Collectively, this may explain some of the unexpected associations that we
observed, such as the Western diet’s protective association with infant eczema, because dairy
in Canada is fortified with Vitamin D. Future studies with greater ability to characterise nutri-
ent intake and bioavailability with greater clarity—e.g., metabolite data—may be better suited
to understand how subtle changes in maternal diet and nutrition may affect infant health.
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South Asian women are more likely to consume a plant-based diet, explained in part by tra-
ditional dietary and faith practices; however, after immigrating to Canada, we and others [46]
have observed that adherence to the Western diet increases over time and replaces more tradi-
tional plant-based diet foods (i.e., “dietary transition”). Such a transition may be gradual and
correlate with other biological (i.e. gut microbiome) and cultural transitions that were not
measured or accounted for in our analysis, but which may contribute to this change in risk
and the observed difference with white Europeans.

The differing frequency of infant eczema between ethnic groups is consistent with a prior
UK study which reported a lower incidence of eczema (20%) in South Asian children com-
pared to white European children (32%). [7] We also report that South Asian women in our
cohort were less likely to report a diagnosis of eczema than white European women. We did
not identify previous reports of prevalence of adult eczema stratified by ethnicity, particularly
for South Asians; however, evidence from the Born in Bradford birth cohort suggests that
South Asian mothers are less likely to be diagnosed with either atopy or asthma than white
British mothers (29% vs 58%). [7] The etiology for the observed disparity between ethnic
groups is uncertain. [47] Interestingly, one small study (n = 25) recently demonstrated that
patients with darker-skin perceive their symptoms of eczema as less severe compared to light-
skinned patients, despite presenting comparably objective clinical signs of severity [48], sug-
gesting that individuals of minority groups with darker skin (including South Asians) are
more likely to be undiagnosed (i.e., false-negative). Newer diagnostic tools, such as the Eczema
Area and Severity Index (EASI) that are exclusively objective and clinical may be better suited
to diagnosing eczema in non-white ethnic groups.

Future studies should consider metabolomic or gut microbiome investigations to elucidate
the biological pathways underlying our observation that maternal dietary intake is associated
with the infant risk of eczema. Previously such lines of investigation have identified mecha-
nisms by which preservatives common in foods and soft drinks (i.e., namely, sodium benzoate)
increase the risk of infant eczema. [49] Such methodologies also lend themselves to Mendelian
randomization studies if suitable genetic variants and biomarkers are available which could
reduce confounding associated with dietary questionnaires and observational studies and infer
causation with greater confidence. [50] Collectively, these approaches would provide strong
evidence for a causal mechanism of plant-based diet on infant health and inform the design of
randomized dietary intervention trials. Future studies, with data available, should also consider
air pollution and climate during pregnancy as a mediator of risk for infant eczema. [51]

Our study has several strengths, including the inclusion of over 2000 women and infant
pairs representing white Europeans and South Asians, use of a harmonized definition of
eczema across all 3 cohorts, and the use of dietary pattern analysis. There are some limitations
to our analysis, first the recruitment strategies varied by cohort (i.e. CHILD recruited from 4
sites across Canada; FAMILY from the Hamilton area in Ontario; START specifically recruited
South Asians living in Peel Region in Ontario), and, hence the differential frequency of mater-
nal and infant eczema by ethnicity may not be representative of the population. Secondly, our
harmonised definition for maternal eczema ('Have you ever had skin allergy?’) may be more
readily recognised in white Europeans and add to higher prevalence in lighter skinned moth-
ers. However, these do not affect the internal validity of our exposure (diet)-outcome (eczema)
associations. Thirdly, we did not adjust for infant diet at 1-year of age because maternal and
infant dietary patterns at 1-year are strongly correlated across major food groups (e.g., fruit,

r = 0.54, P<0.001; vegetables, r = 0.42, P<0.001; snacks, r = 0.37, P<0.001) [52]. Finally, a stan-
dard commonly used definition (a parental report of physician-diagnosed eczema) was used
for clinical assessment of eczema but residual confounding by study or study centre remains a
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possibility and is a limitation for any multi-centre study with significant differences between
study sites—e.g., ethnic diversity, socioeconomic status, and climate.

Conclusion

Maternal diet during pregnancy is associated with risk of infant eczema at 1 year. A plant-
based dietary pattern is associated with reduced infant eczema in participants across multiple
ethnicities. This could be considered by guideline developers and policymakers swhen devel-
oping dietary guidelines for pregnant women with respect to eczema. Future studies of the
components of plant-based diet which may underlie the lower risk of eczema are needed.

Supporting information

S1 Table. Food items with a loading score > |0.30| that characterize each of the three die-
tary patterns. Reprinted with permission®”.
(PDF)
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(PDF)
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