
This article has been accepted for publication and undergone full peer review but has not been 
through the copyediting, typesetting, pagination and proofreading process, which may lead to 
differences between this version and the Version of Record. Please cite this article as doi: 
10.1111/PAI.13581
 This article is protected by copyright. All rights reserved

DR SUPINDA  BUNYAVANICH (Orcid ID : 0000-0001-6108-439X)

Article type      : Letter to the Editor

Comparison of Dietary Intake Between Milk Allergic and Non-Food Allergic Children

Kyle Gibson, BA1,2, Stephanie Stanley, MS1,2, Shradha Agarwal, MD3, Marion Groetch, MS, 

RDN1, Supinda Bunyavanich, MD, MPH, MPhil1,2,#

1 Division of Allergy and Immunology, Department of Pediatrics, Icahn School of Medicine at 

Mount Sinai, New York, NY 
2 Department of Genetics and Genomic Sciences, Icahn School of Medicine at Mount Sinai, 

New York, NY
3Division of Clinical Immunology, Department of Medicine, Icahn School of Medicine at 

Mount Sinai, New York, NY 

#Corresponding Author and Lead Contact: Supinda Bunyavanich, MD, MPH, MPhil, Icahn 

School of Medicine at Mount Sinai, 1425 Madison Avenue, # 1498, New York, NY 10029, 

USA, email: supinda@post.harvard.edu

Funding: US National Institutes of Health R01 AI147028 and U19 AI136053

Declaration of interests: The authors declare that no conflicts of interest exist.

A
cc

ep
te

d 
A

rt
ic

le

https://doi.org/10.1111/PAI.13581
https://doi.org/10.1111/PAI.13581
https://doi.org/10.1111/PAI.13581
mailto:supinda@post.harvard.edu
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fpai.13581&domain=pdf&date_stamp=2021-06-22


This article is protected by copyright. All rights reserved

Word count: 1220
A

cc
ep

te
d 

A
rt

ic
le



This article is protected by copyright. All rights reserved

To the Editor,

Cow’s milk allergy commonly presents in childhood when adequate nutrition is 

essential. Allergen avoidance can lead to decreased intake of macro- and micronutrients 

crucial to growth and development.1 Milk allergy, specifically, is a concern for both its 

potential to impair calcium and vitamin D intake and its association with growth delays.1 Few 

studies have examined the nutritional intake of milk allergic children using data from the past 

five years during which there has been a dramatic increase in the availability of plant-based 

dairy substitutes. In fact, 36% of the milk allergic subjects examined in this study reported 

consuming 1 or more servings of a plant-based milk alternative daily compared to 0% in 

non-food allergic subjects. Investigation of the nutritional effects of milk allergy in the context 

of these new non-dairy options is of interest. 

We compared the dietary intake of total calories, protein, saturated fat, total fat, 

calcium, and vitamin D between milk allergic and non-food allergic children. Children age 2-

19 years were recruited from pediatric allergy and general pediatric clinics within the Mount 

Sinai Health System, New York, NY, USA during 2019. This age range was chosen to 

include a wide range of respondents with a minimum age of 2 years so that the sample 

would be representative of children who have been weaned and transitioned to solid foods. 

All families presenting with children in this age range were approached for enrollment. 

Inclusion criteria were a physician diagnosis of food allergy, or no self- or physician-reported 

food allergy. Milk allergy was confirmed by allergist assessment based on a convincing 

history of milk allergy plus positive skin prick test. For non-food allergic children, absence of 

any known food allergy was confirmed by each child’s parent(s) and pediatrician. 

Following written informed consent, parents of study participants completed a 

questionnaire encompassing demographic questions and a 174-item food frequency 

questionnaire (FFQ) about their child’s diet adapted from Project Viva, an established US 

pre-birth cohort study.2 Adaptations to the original FFQ were to add items of concern for 

food allergic families based on guidance from dietitian study team members who work with 

food allergic patients. The adapted FFQ is included as a Supplementary item for reference. 

The study was approved by the Mount Sinai Institutional Review Board. A
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The cohort included 96 children, including 14 children with milk allergy and 82 non-

food allergic children (Table 1). Weekly food frequency data was transformed to servings 

per day, based on recommended serving sizes per age group, which were then used to 

estimate daily intakes of each survey item with respect to age-appropriate portion sizes.3 

Daily intakes were converted to their nutritional components using nutritional profiles from 

US Department of Agriculture’s FoodData Central.4 The summation of each item’s daily 

nutritional components served as participants’ daily nutritional intakes. Saturated fat, total 

fat, and protein intakes were assessed as percentages of total caloric intake. Vitamin D and 

calcium were assessed as percentages of recommended age-appropriate daily allowance 

(RDA) satisfied.5  Assessing macronutrient and micronutrient intakes as percentages of 

caloric intake and percentages of RDA, respectively, facilitated direct comparisons to dietary 

guidelines. High or low fat intake relative to recommended ranges was determined based on 

current guidelines.5  

We stratified total fat, saturated fat, calcium, and vitamin D intakes by food group 

categories to compare differences in intake source between cow’s milk allergic and non-food 

allergic subjects. Linear and ordinal logistic regression models were adjusted for age, 

gender, race/ethnicity, income, and parental education. Independent t-tests were used to 

compare differences in intake between milk allergic and non-food allergic children among 

the same food categories. Analyses were conducted with R 3.6.3 software.

Children with milk allergy had significantly lower fat intake, a healthier fatty acid ratio, 

and no significant difference in caloric, vitamin D, calcium, and protein intake when 

compared to non-food allergic children (Table 2). Multivariable linear regression models 

showed that milk allergy was associated with a reduction in both saturated and total fat 

intakes (Table 2). For non-food allergic children, average saturated fat intake represented 

12.4% (95%CI, 11.7-13.1%) of caloric intake, above the suggested limit of 10%5, and 

compared to 6.7% in milk allergic children (95%CI, 5.0-8.4%). While differences in the odds 

of high and low fat intake between the two groups were not significant, children with milk A
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allergy had markedly lower odds of poor fatty acid intake ratio (OR 0.08, 95%CI, 0.01-0.55) 

based on the Diet Quality Index-International6 (Table 2). Neither calcium nor vitamin D 

intake differed significantly between milk allergic and non-food allergic children; both had 

average calcium and vitamin D intakes below current recommendations (Table 2). 

When comparing sources of fat, non-food allergic children had significantly higher 

total fat and saturated fat intakes from the dairy and fats categories. No other source of 

saturated or total fat differed (Fig 1A-B). This suggests that the differences in total fat and 

saturated fat intakes may be attributed to differences in consumption of dairy and dairy-

derived fats. Recent studies have questioned the unfavorable health effects of dietary fat 

from dairy on cardiovascular and metabolic health.7 However, such studies have not 

changed dietary guidance,5 and further research is needed in this area. 

Non-food allergic children had a significantly higher mean intake of calcium from the 

dairy, fats, and other (encompassing mixed category foods such as pizza) categories (Fig 
1C). Milk allergic children had non-significant increases in calcium intake from dairy 

substitutes, grains, proteins, and vegetables (Fig 1C). Non-food allergic children also had a 

significantly higher intake of vitamin D from dairy, whereas milk allergic children had higher 

but non-significant vitamin D intakes from dairy substitutes, fruits (including juices), and 

proteins (Fig 1D). A lack of differences in calcium and vitamin D intake suggests that milk 

allergic subjects in our study population are successful in their substitution of calcium and 

vitamin D typically derived from dairy, to levels comparable to those of their non-food allergic 

counterparts.

The limitations to this study include a small number of milk allergic subjects in the 

cohort and assumption of age-appropriate portion sizes applied to FFQ data. However, we 

note that each milk allergic subject had a confirmed positive milk skin prick test and allergist-

confirmed milk allergy diagnosis, reducing classification bias that is seen in studies using 

self-reported food allergy. Additionally, recent studies have demonstrated comparable 

efficacy between FFQs and food diaries in assessing dietary intake among children.8 Our A
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study is notable for its description of nutrition patterns of children with milk allergy in current 

settings of widely available plant-based milk alternatives. 

These findings support the need for increased nutritional supervision as well as calcium 

and vitamin D supplementation for children with and without milk allergy. Alternative sources 

of vitamin D include fish such as salmon, mackerel, and trout; egg yolk; and fortified cereals 

and beverages. Alternative sources of calcium include soy products, dark leafy greens, 

seeds, beans and lentils, almonds, and fortified cereals and beverages. Our findings also 

support the need for increased supervision of dairy intake among non-milk allergic patients, 

with encouragement of low-fat options and/or moderation of full fat dairy (where appropriate) 

to reduce dietary saturated fat intake. While more studies are needed to assess the effects 

of supervised and informed dietary replacement of dairy with alternative sources of vitamin D 

and calcium, such replacement presents a strategy for practitioners and parents to lower 

their children’s saturated fat intake without compromising calcium and vitamin D intake. 
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Table 1: Study population characteristics stratified by milk allergy status

Milk Allergic 

(n=14)

Non-allergic control 

(n=82)

P-value

Age (years) 10.9 (5.7) 7.1 (4.7) 0.007
Height Percentile 0.46 (0.33) 0.61 (0.28) 0.10
Weight percentile 0.50 (0.30) 0.60 (0.29) 0.25
Gender 0.30
     Male 9 (64.3%) 37 (45.1%)
     Female 5 (35.7%) 45 (54.9%)
Race/ethnicity 0.13
     Asian 1 (7.1%) 8 (9.8%)
     Black 1 (7.1%) 18 (22.0%)
     Latino 1 (7.1%) 17 (20.7%)
     Mixed 1 (7.1%) 11 (13.4%)
     White 10 (71.4%) 28 (34.1%)
Income 0.08
     > $70,000 11 (100%) 52 (66.7%)
     $40,000-$70,000 0 (0%) 13 (16.7%)
     < $40,000 0 (0%) 13 (16.7%)
Parent Education 0.11
     Graduate degree 12 (85.7%) 47 (58.8%)
     Bachelor’s degree 2 (14.3%) 18 (22.5%)
     Less than Bachelor 0 (0%) 15 (18.8%)
Consumes ≥ 1 serving of plant-

based milk substitute

5 (36%) 9 (0%) <0.001

Mean (standard deviation) or number (percent) are shown. Student t-test used for continuous 

variables and chi-square test used for categorical variables. 
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Table 2: Differences in nutrient intake between milk allergic and non-food allergic children

Milk Allergic 

(n=14)

Non-allergic 

control (n=82)

B coefficient        

(95% CI)

P-value

Mean total daily caloric intake (kcal) 1455 (1107) 1534 (1077) 46.0 (-319.0 to 410.9) 0.80
% of caloric intake from protein 15.5 (2.4) 15.5 (2.4) -0.24 (-1.07 to 0.59) 0.56
% of caloric intake from fat 29.7 (7.1) 35.8 (6.9) -3.6 (-6.0 to -1.2) 0.004
% of caloric intake from saturated fat 6.7 (3.2) 12.4 (3.1) -3.2 (-4.3 to -2.1) <0.001
% Calcium RDA satisfied 60.7 (41.9) 76.3 (40.7) -16.0 (-42.9 to 10.9) 0.23
% Vitamin D RDA satisfied 34.6 (52.4) 30.0 (24.3) -2.2 (-19.0 to 14.5) 0.79

Odds Ratio (95% CI)
High fat intake 5 (34%) 37 (45%) 0.54 (0.13 to 2.18)
Low fat intake 4 (29%) 8 (10%) 1.85 (0.46 to 7.68)
Poor fatty acid ratio 6 (43%) 77 (94%) 0.08 (0.01 to 0.55)

Mean (standard deviation) or number (percent) are shown in the first two columns. coefficients 𝛽 

and ORs are from multivariable linear regression and ordinal logistic regression, respectively, 

adjusted for age, sex, race/ethnicity, and income, and presented with 95% CIs in parenthesis. 
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Figure Legend

Figure 1: Differences in nutrition source between milk allergic and non-food allergic 
children. Mean contributions of total fat (A), saturated fat (B), calcium (C), and vitamin D (D) 

in milk allergic (n=14) and non-food allergic (n=82) children from dairy, dairy substitutes, 

fats, fruits (including juices), grains, nuts, other (e.g. fries, pizza), proteins, and vegetables. 

Categories that differed significantly between groups via unpaired t-test are marked (* P ≤ 

0.05, ** P ≤ 0.01, *** P ≤ 0.001).
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