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Background: The impact of poor diet on growth and development in children with a

food allergy is well-recognized and researched. Food allergy is an increasing problem in

adults, as are food intolerances. Another issue is the rising number of individuals adopting

a vegetarian or vegan lifestyle. Studies evaluating the diet of adolescents and adults

with food allergy against controls suggest their dietary intakes are similar. We wished

to evaluate all patients attending a food allergy clinic to determine whether there were

dietary and nutritional differences between those with a food allergy or a food intolerance.

Methods: All adults newly referred to a secondary care food allergy clinic in a UK

hospital, in a 1-month period, were included in the study. Prior to their appointment, those

who consented to take part had their height and weight documented and an assessment

made of their habitual food intake. Their subsequent diagnosis was reviewed, and results

for those with a confirmed diagnosis of food allergy were compared to those with a food

intolerance or where the cause of symptoms was unknown.

Results: Thirty subjects were recruited, with full results available for 29 subjects, 15 of

whom (52%) were diagnosed with a new/existing food allergy (FA). For the whole cohort,

dietary intake was sufficient for protein, and most vitamins and minerals, whereas energy,

carbohydrate, unsaturated fat and fiber intakes were well-below the reference range.

Those with a FA had lower intakes of iron, zinc and vitamin B12 compared to those with

no FA. In addition, iron and energy intakes were depleted in those avoiding nuts, and

wheat avoidance was linked to a lower intake of riboflavin.

Conclusion: The results from this small exploratory study suggest that whilst the

majority of nutrients in the diet are sufficient in adults presenting to the food allergy clinic,

intakes of energy and fiber may be below the reference range. Those with a food allergy

are more likely to have a reduced intake of iron, zinc and vitamin B12. As others have

demonstrated, the exclusion of specific food groups can also affect nutritional intakes.
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INTRODUCTION

Avoidance of food for any reason is likely to impact on nutritional
health. It has been well-reported that nutritional intakes in
children with suspected or confirmed food allergy can be
compromised by unsupervised dietary manipulation, restrictions
due to cultural, religious or ethical observance (e.g., vegan diet),
an aversion to many foods (the “fussy eater”), fear of introducing
complementary foods and doubts over which foods to introduce
(1, 2). Unsupervised milk avoidance has been linked to poor
calcium intake, poor bone health, loss of bone mineral density
and even to rickets (3–5). Children with multiple food allergies
have a higher risk of impaired growth and an increased likelihood
of inadequate nutrient intake than children without food allergies
(6–8). Although growth is not an issue in adults, the elimination
of staple foods can reduce the intake of nutrients, and so affect
overall health. The prevalence of probable food allergy (FA) in
European adults’ ranges from 0.3 to 5.6%, but although doctor-
diagnosed food allergy rates are stable, the prevalence of self-
reported is increasing, with one survey finding that of the 10.8%
of adults who thought they had at least one convincing food
allergy, only 50% had a physician-diagnosed allergy (9–11).

It is clear that numerous adults concerned about food allergy
or intolerance choose to avoid certain food groups, especially
wheat (12). However, many will also be avoiding multiple foods
due to suspected or actual food intolerance, such as those
diagnosed with Pollen Food Syndrome (PFS) or Oral Allergy
Syndrome. The nutritional status of adults with food allergy or
intolerance could be further compromised if those individuals are
following a vegetarian or vegan lifestyle, as diets may be low in
vitamin B12, vitamin D, zinc, calcium and iron (13). A study on
the nutritional profile of children and adults with a milk allergy
reported that there were nutritional deficiencies, especially if
more than one food was being avoided (14). In contrast, a recent
study by Maslin et al. demonstrated little difference between the
nutritional intakes of adolescents and adults with a food allergy
compared to controls (15). We were interested in determining
the nutritional profile of adults newly referred to an allergy clinic
for a suspected food allergy. We hypothesized that these adults
would have a reduced intake of one or more important nutrients
regardless of their final diagnosis. The aim of the study was to
compare the dietary intake of subjects with a final diagnosis of
food allergy to those from individuals who had a food intolerance
or no food allergy.

MATERIALS AND METHODS

This non-interventional observational study, undertaken at the
Royal Brompton & Harefield NHS Foundation Trust (RBHT)
in London, received ethical approval from Health and Care
Research Wales Ethics Committee and HRS approval from
RBHT. The primary objective of the study was to evaluate the
nutritional intakes of adults with suspected food allergy and
determine whether their intake of certain nutrients is below
the recommended reference range, and also whether there
are differences between those with a final diagnosis of food
allergy compared to those with a food intolerance or no food

allergy. The participants were adults aged 17 years or over with
suspected food allergy attending their first appointment in the
adult food allergy clinic at RBHT. All consecutive new patients
were asked to take part in the study prior to their consultation
unless they were unable to provide informed consent or had
previously been investigated for a food allergy elsewhere. Prior
to their consultation, new patients were interviewed by a
student dietitian, who measured their height and weight, using
a stadiometer and hospital weighing scales, and calculated
their Body Mass Index (BMI). The dietitian then conducted
a face-to-face interview, to determine their habitual dietary
intake, including nutritional supplements, over a 7-day period
using a standardized non-validated form, constructed based
on published guidelines (see Appendix) (16). The information
was then analyzed using dietary assessment software DietPlan6
(Forestfield Software Ltd, Horsham, UK). Unfortunately, this
software was not accessible for all of the analysis, so another
program, Nutritics UK version (Nutritics Ltd. Dublin, Ireland.),
was utilized, however both programs are based on the same
standardized food composition tables (17). The results from
the nutritional intakes, excluding any nutrients from dietary
supplements, were compared to UK Dietary Reference Values
(DRV), or Estimated Average Requirement (EAR) as appropriate
for each nutrient (17–19). Subjects were also asked to complete
a standardized but non-validated diet history form, adapted
from a published diet history tool based on expert opinion (See
Appendix) (20). Following this, subjects were reviewed in the
food allergy clinic and followed the standard pathway for food
allergy diagnosis, which included taking an allergy focused diet
and clinical history and allergy testing to appropriate foods. The
diagnostic tests included skin prick tests (SPT) performed on the
volar aspect of the forearm according to standardized techniques
and international guidelines, with any resulting wheal ≥3mm
considered positive (21). The test reagents included aeroallergen
and food extracts (ALK Abelló, Denmark), fresh foods and
positive and negative control solutions (histamine hydrochloride
10 mg/ml and diluent). Tests also included a serum sample
taken for the measurement of total Immunoglobulin E (IgE)
antibody levels, and individual IgE antibody tests specific to
foods or aeroallergens depending on the results of their SPT.
The results of the nutritional intake assessment were analyzed
immediately after the study was completed. After 18 months,
the patients’ clinical records were accessed and reviewed to
record the test results and diagnostic outcome. The patients were
then categorized as either having food allergy (FA), or no food
allergy (no FA), with the latter including both those who were
diagnosed with a food intolerance and those with no FA or food
intolerance (FI).

Statistical Analysis
This was an exploratory pilot study, evaluating differences
between those with food allergy and those presenting with
symptoms to foods but no food allergy, so it was difficult
to calculate the sample size required. On the basis that there
were two food allergy clinics per week providing ∼8–10 new
patients, and there was a time constraint of 4 weeks to undertake
the study due to external factors, it was planned to collect
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TABLE 1 | Demographic details.

Variable Whole cohort FA No FA P-value

Mean (median, range) Mean (median, range) Mean (median, range)

Number of subjects 29 15 14

Age on referral 35.1 (29, 18–62) 32.4 (28, 22–62) 38.5 (36, 18–61) 0.193*

Age of onset 27.8 (24, 2–60) 23.5 (23, 2–60) 32 (31, 15–58) 0.094*

Gender 11 male (40%) 8 male (53%) 3 male (21%) 0.077±

18 female (60%) 7 female (47%) 11 female (79%)

BMI 24.19 9 (17.5–49.9) 21.7 26.2 0.064*

Asthma 14 (48%) 9 (64%) 5 (36%) 0.191±

Eczema 10 (34%) 5 (50%) 5 (50%) 1.000±

Allergic rhinitis 22 (76%) 14 (64%) 8 (36%) 0.023±

Other reported medical condition 9 (31%) 2 (22%) 7 (78%) 0.033±

*Student t-test, ± Chi square test.

data on 32–40 patients, and present the subsequent analysis as
hypothesis generating. Statistical analysis was performed using
the Statistical Package for the Social Sciences (SPSS version 25.0,
IBM). The Shapiro-Wilk test was used to determine normality of
continuous variables. As a tool for exploring possible differences
between datasets, Chi-squared, Mann-Whitney or KruskalWallis
tests were used. Differences in age, the intake of nutrients and
percentage of recommended intake were measured using the
Student’s t-test.

RESULTS

Patient Characteristics
Thirty Subjects Were Recruited but Data Was Incomplete for
one Subject, so the Results Are Presented From 29 Subjects (18
Female), With a Mean age on Referral of 35.1 Years (Table 1).
Data on Ethnicity, Although Collected, Was Incomplete for
Some Patients and so not Reported Here. Of the 29 Subjects,
22 (76%) Reported Symptoms to Foods Developing in Adult
Life (Aged 18–60 Years), 4 in Adolescence (Aged 15–17
Years) and 3 in Early Childhood (Aged 2–4 Years). Fifteen
Subjects (52%) Had a Final Diagnosis of FA, 10 (45%) of
Those With Adult-Onset Symptoms, 2 (50%) who Developed
Symptoms in Teenage Years and all 3 (100%) of Those With
Onset in Childhood. Those With Confirmed FA Were Most
Likely to Have a new Diagnosis of Pollen Food Syndrome
(PFS) (60%); three Subjects Had Unresolved Allergy From
Childhood or Adolescence (27%), and one Each With Newly
Diagnosed Wheat-Dependent, Exercise-Induced Anaphylaxis
and Eosinophilic Esophagitis, a non-IgE-Mediated Food Allergy
(see Figure 1). There Were no Differences Between Those
Diagnosed With a FA and Those With no FA for age of Onset,
Gender, Concomitant Asthma, Eczema or Current Food Allergy
(Table 1). Those With a Final Diagnosis of FA Had a Lower
Mean BMI of 21.7, Compared to 26.2 for the Group With no
FA, but This Was not Significant. Reported Allergic Rhinitis Was
Significantly More Likely to be Reported by Those With a FA,
who Were Also Less Likely to Have Other Medical Conditions
(Table 1).

Symptoms, Foods Avoided and Test
Results
The analysis of the symptom history revealed that the most
frequently reported symptoms were oropharyngeal symptoms
(80% of the cohort), and skin symptoms of itching, flushing
or hives (55.2%), but there were no significant differences in
reported symptoms or speed of symptom onset between those
who were diagnosed with FA and those who were not. In terms
of reported food triggers, the most frequently reported were
fruit (10/29), wheat (9/29), tree nuts (8/29), peanuts (7/29) and
crustaceans (7/29), with wheat significantly more likely to be
reported by those with no FA, whereas those with a FA were
significantly more likely to report reactions to mollusks, tree nuts
and apple (Table 2). Of the foods being avoided at the time of
the consultation, either due to allergy or other reasons, 55% were
avoiding tree nuts, 41% fruit, 34% seafood, 34% vegetables and
31%wheat, with significantly more subjects with FA avoiding tree
nuts, and those with no FA avoiding wheat (Table 2; Figure 1).
There was no difference between groups for the number of food
triggers reported, or the number of food groups being avoided.
Individual food SPT results were not compared between groups
as not every patient had every test performed, however, 15/15 of
those with FA and 12/15 with no FA were tested to grass (Phelum
pratense) and silver birch (Betula verrucosa). Subjects with a final
diagnosis of FA were significantly more likely to have a positive
test to both grass (14/15, 93%) and birch (12/15, 80%), than those
with no FA (4/12, 33%—grass, p = 0.002) and (1/12, 8%—birch,
p= < 0.001).

Nutritional Intakes
In terms of their nutritional intake there were few differences
between groups, although those with a FA had overall greater
intakes of protein and niacin when compared to those with no
FA, but a significantly lower intake of iron (Table 3; Figure 2).
These data were analyzed to determine on an individual basis
what percentage of the DRV or EAR each participant achieved
for each individual nutrient. The analysis presented is for the
nutrient intake from food and beverages only, with any intake
from nutritional supplements (where consumed) not included.
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FIGURE 1 | Final diagnosis of the study participants based on history, tests and expert evaluation.

TABLE 2 | Foods reported to provoke reactions or being avoided.

Reported symptoms to foods Avoiding foods

FA (15) No FA (14) P-value FA (15) No FA (14) P-value

Milk 3 3 0.924 Milk 2 5 0.129

Egg 1 2 0.501 Egg 2 1 0.584

Fish 2 1 0.584 Seafood 7 3 0.153

Crustaceans 5 2 0.231 Wheat 2 7 0.033

Molluscs 6 0 0.008 Fruit 8 4 0.176

Wheat 3 6 0.184 Vegetables 4 6 0.359

Apple 6 1 0.039 Peanuts 4 3 0.742

Kiwi 4 1 0.164 Seeds 1 1 0.960

Any fruit 7 3 0.153 Tree nuts 11 5 0.042

Vegetables 1 2 0.501 Meat 3 6 0.184

Soy 0 1 0.292

Peanuts 4 3 0.742

Seeds 2 1 0.584

Tree nuts 7 1 0.017

The collective results demonstrated that although there were no
significant differences between the groups, those with a food
allergy were more likely to have lower intakes of iron, zinc and
Vitamin B12, and in the whole cohort there was considerably
<100% achievement of the DRV for carbohydrate, energy, fiber

and Vitamin D (Table 3). An analysis of the number of subjects
with levels below the reference range revealed that in addition
to low intakes of carbohydrate, energy, fiber and vitamin D, over
a third of both those with or with no FA had intakes of the B
vitamins, folate and riboflavin below the reference range, and the
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TABLE 3 | Results of the dietary assessment, showing the nutrient intakes for the whole cohort, and also for the group with food allergy, compared to those with no food

allergy.

Mean nutritional intake

Whole cohort FA No FA P-value

(range) (t-test)

Protein (g) 81.3 (28.4–121.4) 89.8 72.1 0.034

Fat (g) 67.1 (31.6–106) 65.0 69.2 0.55

Carbohydrate (g) 200 (75.3–295.7) 201.0 198.0 0.879

Energy (Kcal) 1761 (777–2,243) 1805.0 1714.0 0.462

Fiber (g) 20.2 (9.9–34.3) 18.4 22.1 0.141

Saturated Fat (g) 24.6 (6.4–52.4) 24.1 25.1 0.779

Polyunsaturated Fat (g) 10.17 (3–16.6) 9.5 10.9 0.366

Calcium (mg) 670 (284–1148) 669.0 671.0 0.982

Iron (mg) 12.7 (4.2–29.6) 10.5 15.1 0.027

Zinc (mg) 8.5 (4.1–13.4) 8.2 8.7 0.543

Vitamin D (ug) 3.1 (0–12.5) 3.8 2.3 0.201

Thiamine (mg) 1.5 (0.8–3.3) 1.4 1.4 0.876

Riboflavin (mg) 1.5 (0.4–3.4) 1.5 1.4 0.866

Niacin mg 30.8 (3.5–53.0) 36.8 24.3 0.016

Vitamin B12 (ug) 4.1 (1–9.5) 4.1 4.0 0.949

Folate (ug) 260 (120–542) 266.0 255.0 0.792

Vitamin C (mg) 97.7 (6.5–388) 82.0 114.0 0.227

majority (67%) of those with a food allergy also had a low level of
iron (Table 3). An analysis of the nutritional intake of the whole
cohort assessed whether subjects avoiding specific foods were
more likely to have intakes below the RDI for individual nutrients
(Table 4). The results revealed that the avoidance of tree nuts
was linked to a low intake of energy and iron, wheat avoidance
with a reduced intake of riboflavin and fruit avoidance with a
low intake of iron (Table 4). Two-thirds of those avoiding meat
had a significantly lower intake of energy (Table 4). Eight patients
(1 FA, 7 no FA) in the cohort (28%) were taking nutritional
supplements, including multi-vitamin preparations (5/8), fish
oil (1/8), glucosamine (1/8), and one where the supplement
was not recorded. There was no significant difference in the
mean number of nutrients below the RDI, between those taking
supplements and those who did not, but there was a correlation
between diagnosis (has a FA or no FA) and the use of supplements
(Spearman r = 0.48448, p= 0.00774).

DISCUSSION

The results from this pilot study found that most adults attending
the food allergy clinic had low reported intakes of major nutrients
including carbohydrate, fat and fiber. Although protein and
vitamin intakes were generally above the recommended dietary
reference range, iron, zinc, folate and riboflavin intakes were
often low, especially in those with a diagnosis of FA. Nutritional
disorders have often been cited as being of particular concern
in children with food allergy, but there are few if any papers
which have investigated the nutritional intakes of adults with
food allergy or intolerance (22–24). It is now clear that nutrition

in early life is a key to preventing food allergy, with early
introduction of key allergenic foods and the diversity of the diet
both being important (25, 26). In food-allergic children, it is
the exclusion of milk which most often signals an issue with
nutritional intake (27). A study by Kim et al. which included
225 children and adults aged 1–65 years with atopic dermatitis,
found that those with a documented allergy to milk had reduced
intakes of calcium, zinc and vitamin B12 (14). Our cohort was too
small to make a direct comparison, but there was no link between
the exclusion of milk and an intake of any nutrients significantly
below the RDI. Also, milk was not so frequently excluded as other
foods such as tree nuts.

The greatest number of nutritional deficiencies in Kim’s study
was linked to the exclusion of wheat and soy, and included
calcium, iron, zinc, riboflavin, vitamin B6, niacin. Our data also
found that riboflavin and niacin levels were significantly more
likely to be below the RDI in those avoiding wheat and/or soy.
The exclusion of wheat through choice rather than necessity
has become highly prevalent in adults. A recent large survey in
Australia reported that 24% of participants were avoiding wheat
(gluten), half of whom were doing so as they perceived it to
be better for their general health (12). Similarly, a Canadian
survey found that 1.9% of Canadians follow a gluten-free diet,
and those who did so had lower intakes of iron, calcium, folate,
B12 and Vitamin D than those who were eating wheat (28). In
our cohort, wheat was significantly more likely to be avoided
by those with no FA, which is consistent with findings from
other studies of individuals with conditions such as irritable
bowel syndrome (29). Of the nine subjects avoiding wheat in
our study, the vast majority had intakes of energy, carbohydrate,
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FIGURE 2 | Mean percentage dietary reference value for all nutrients.

fiber, calcium and vitamin D below the recommended level, and
a significantly lower intake of riboflavin compared to those not
avoiding wheat. Given the low numbers, a larger study is needed
to verify these findings, but it is clear from other studies that
the exclusion of wheat and other grains can result in nutritional
deficiency, especially since gluten-free products often contain
less fiber and more fat and sugar than comparable wheat-based
products (30). It is also known that gluten-free diets are often
high in protein and low in complex carbohydrates, which was the
case for all of our cohort, whether they were avoiding wheat or
other foods (31, 32).

With regard to nutritional supplements,Maslin and colleagues
reported that 27% of adults in their study took dietary
supplements, with was no difference between the cases and
controls. Those adults with a FA had a higher intake of folate and
zinc but this difference disappeared when supplement data was
removed. Our data showed that supplement use was not linked to
the number of foods being excluded or the number of nutrients
below the RDI. However, what was significant was that those not
diagnosed with a FA were more likely to take supplements, which
may reflect a greater focus on their general health and well-being.

Kim’s study highlighted the fact that the greater the number of
foods being avoided, the more likely a nutritional deficiency is
to occur. Our data showed that overall, the median number of
foods being excluded was 2 and the median number of nutrients
below the reference range was 8, with no significant difference
between those with or without a FA. There was a correlation
between the number of foods excluded and the number of people
with nutrient intakes below the reference range, but only for
the group with no FA (Spearman r = 0.5074, p = 0.064). The
challenge of ensuring dietary and nutritional needs are met in
those with food allergy is exacerbated by increased exclusion of
foods due to lifestyle choices such as vegetarianism and veganism
(13). In the cohort studied, 9/29 (31%) were avoidingmeat, two of
whom were also avoiding fish. There were few major nutritional
differences between those who did and did not eat meat; those
who avoided meat were proportionally less likely to be deficient
in energy and more likely to achieve their DRV for calcium, but
less likely to meet their requirement for Niacin that those who
ate meat (Table 4). There was a greater proportion of people
avoiding meat in the no FA group (6/14) compared to the FA
group (3/15) but this was no significant (Table 2).
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TABLE 4 | The number of patients avoiding a specific food who have intakes below the RDI for individual nutrients.

Below RDI for Food being avoided (no subjects)

Milk (7) Wheat (9) Peanuts (7) Tree nuts (16) Seafood (10) Fruit (12) Vegetables (10) Meat (9)

Protein 0 (0.566*) 1 (0.129) 0 (0.566) 1 (0.359) 0 (0.460) 0 (0.393) 1 (0.460) 1 (0.129)

Fat 4 (0.096) 7 (0.891) 6 (0.631) 13 (0.775) 8 (0.947) 10 (0.653) 8 (0.947) 7 (0.891)

Carbohydrate 7 (0.566) 8 (0.129) 7 (0.566) 16 (0.259) 10 (0.460) 12 (0.393) 10 (0.460) 9 (0.495)

Energy 6 (0.965) 8 (0.779) 7 (0.224) 16 (0.017) 9 (0.667) 11 (0.474) 10 (0.118) 6 (0.041)

Fiber 5 (0.069) 7 (0.159) 6 (0.694) 15 (0.422) 10 (0.184) 11 (0.765) 9 (0.965) 8 (0.928)

Saturated fat 4 (0.438) 6 (0.858) 5 (0.872) 10 (0.404) 7 (0.930) 8 (0.822) 9 (0.076) 7 (0.491)

Polyunsaturated fat 5 (0.193) 7 (0.377) 7 (0.224) 16 (0.017) 9 (0.667) 11 (0.474) 9 (0.667) 8 (0.779)

Calcium 5 (0.321) 7 (0.101) 4 (0.904) 9 (0.897) 5 (0.684) 7 (0.774) 5 (0.684) 2 (0.017)

Iron 2 (0.159) 4 (0.599) 4 (0.742) 11 (0.042) 4 (0.359) 9 (0.035) 6 (0.518) 4 (0.599)

Zinc 2 (0.430) 4 (0.822) 2 (0.430) 8 (0.296) 4 (0.913) 4 (0.460) 5 (0.494) 5 (0.298)

Vitamin D 7 (0.566) 9 (0.495) 7 (0.566) 16 (0.259) 10 (0.460) 11 (0.226) 10 (0.460) 8 (0.129)

Thiamine 0 (0.566) 1 (0.129) 0 (0.566) 1 (0.359) 0 (0.460) 0 (0.393) 0 (0.460) 1 (0.129)

Riboflavin 4 (0.229) 6 (0.032) 2 (0.588) 7 (0.474) 4 (0.868) 6 (0.260) 5 (0.331) 3 (0.732)

Niacin 1 (0.376) 2 (0.29) 0 (0.408) 1 (0.879) 0 (0.288) 1 (0.798) 1 (0.632) 2 (0.029)

Vitamin B12 1 (0.694) 2 (0.159) 1 (0.694) 2 (0.672) 1 (0.965) 0 (0.124) 1 (0.965) 1 (0.928)

Folate 3 (0.593) 4 (0.449) 1 (0.197) 6 (0.705) 2 (0.234) 6 (0.140) 4 (0.650) 4 (0.449)

Vitamin C 0 (0.224) 0 (0.148) 2 (0.193) 4 (0.052) 3 (0.066) 3 (0.141) 3 (0.066) 2 (0.377)

*Chi square.

The avoidance of major food groups is of particular concern
for those diagnosed with PFS who may react to multiple foods.
It was this group of individuals who were most likely to present
with symptoms in adult life; 60% of those with a diagnosis of FA
had PFS. This pollen-related food allergy is an increasing problem
worldwide, affecting up to 70% of adults with seasonal allergic
rhinitis, with a prevalence of 2% in unselected UK adults (33, 34).
Those affected experience oropharyngeal symptoms to one or
more raw plant foods, especially fruits and tree nuts (35). Often
multiple foods are involved and although the symptoms are
usually mild, they can range in severity, with a small percentage
suffering from anaphylaxis (36). A sub analysis demonstrated
that those with PFS were significantly more likely to report
a greater number of foods caused reactions (p = 0.004). It
is interesting to note that although principally avoiding fruits
and nuts, 89% of those diagnosed with PFS did not meet their
individual RDI for iron, compared with 33% for those with a non-
PFS FA, and 36% of those with no FA (p = 0.027). The exclusion
of tree nuts, common in those with PFS, was also linked to low
intakes of vitamin C and significantly lower intakes of energy and
iron. Due to its usually mild nature and the fact that it is perceived
to only occur in adults, PFS is often not considered to be likely
to affect nutritional status. However, our data, and the fact that
many sufferers exclude multiple fruits, vegetables and tree nuts,
means that nutritional consequences in these individuals needs
to be addressed by individual counseling (35).

This pilot study suggests that individuals attending a food
allergy clinic are often avoiding several food groups which
may impact on their nutritional status. These data need to
be interpreted carefully, due to the small number of subjects
and methodology utilized to collect dietary intake data. The
inclusion of data from a healthy control group would enhance

the findings of a larger study, to determine whether our data
is generalizable to a larger group of subjects. We could not
find any published studies evaluating the nutritional intake of
food allergic individuals against those avoiding foods due to a
food intolerance or for other reasons, to enable us to calculate
a suitable sample size. Hopefully these data will be useful in
providing a future sample size, especially since our data also
showed the proportion of adults presenting in the food allergy
clinic who subsequently are diagnosed with a food allergy was
∼50%, as has been demonstrated in other studies (11). Other
than the lack of a sample size calculation, there is also a
danger of underreporting of dietary intake, an acknowledged
issue with dietary intake studies, although this applies more
to self-completed food frequency questionnaires (37, 38). In
our study, the dietary details were ascertained from patients
by an individual who was well-trained in the collection of
such data.

A larger study should include more standardized methods
of determining nutritional intake, and also address the issue of
reporting bias. The design of this study was to capture dietary
intake data from a group of adults referred for a suspected food
allergy. In order to provide more robust data, a control group of
matched healthy adults would be included in a larger study, but
the design would continue to include all patients attending the
clinic to further determine similarities and differences between
those with a diagnosed IgE-mediated food allergy, those with a
diagnosed intolerance and those diagnosed with no FA or FI.
An evaluation of nutritional status, especially iron, folate, B12
and calcium would also be useful to include in further studies.
It is particularly noteworthy that whilst most participants had
intakes of calcium, B vitamins, and vitamin C that were within
the normal range, intakes of energy, carbohydrate, fiber, iron
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and vitamin D were low, which needs further investigation. Also,
those avoiding milk did not have significantly lower intakes
than those avoiding other foods, which may indicate that many
milk substitutes are now sufficiently fortified to ensure calcium
intakes are not compromized. Although this study has reported
on the major nutrients, the diet as a whole is important for
the optimization of the gut microbiome and also for promoting
anti-inflammatory responses (39). Fruits, vegetables, and whole
grain cereals, together with omega 3 fatty acids and fatty fish
are some of the most important anti-inflammatory foods or food
components (40). More research is needed to assess the effect of
excluding these foods from the diet.

Studies have suggested that 50% of adults with a reported
food allergy are likely to have a physician-diagnosed food allergy
(11). Our snapshot of new patients attending the food allergy
clinic accords with this, with just over 55% having a confirmed
food allergy. However, overall, the level of food avoidance and
nutritional compromise was not significantly different between
those who did and did not have a food allergy. It is therefore
important to ensure that regardless of the diagnosis, patients
attending an allergy clinic who are avoiding multiple foods
should have access to nutritional counseling, so they can enjoy
a healthy and nutritionally complete diet.

CONCLUSION

The nutritional aspects of food allergy have assumed a much
greater importance in the last few years. Much work has been
undertaken in pregnancy and early life to determine how
nutritional status affects the outcomes of allergic disease. Few
studies however have addressed the issue of whether dietary
intakes in adults are nutritionally sound, and whether there are
differences between those with a diagnosed food allergy and those
who have a food intolerance or no food allergy. The numbers
of adults who are excluding foods from their diet is increasing,
whether this is due to perceived health reasons or because of

concerns that particular foods are provoking symptoms. Our
study demonstrates that the intake of some key nutrients such as
fiber, iron and Vitamin D are low in all subjects presenting to the
allergy clinic with suspected food allergy. The findings highlight
the need for dietary counseling for such individuals, especially if
they are excluding more than one food.
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