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Abstract

Background: The mainstay of dietary management of food allergies remains

the elimination diet. However, the removal of major food groups may pre-

dispose children to an inadequate nutrient intake. We therefore set out to

establish growth status in food allergic children receiving dietetic input in

the UK.

Methods: Dietitians were approached via the Food Allergy and Intolerance

Specialist Group from the British Dietetic Association and asked to submit

anthropometrical data for children with food allergies. Data collected related

to the systems involved and number of foods excluded. Malnutrition was

defined according to World Health Organization standards.

Results: Data from 13 different centres yielded 97 patients (51 male and 46

female) of which 66 excluded ≤2 foods and 31 excluded ≥3 foods. Data

indicated that 8.5% had a weight for age ≤ �2 Z-score and, conversely,

8.5% were ≥2 Z-score. For height for age, 11.1% were ≤ �2 Z-score and,

for weight for height, 3.7% were ≤ �2 Z-score and 7.5% ≥2 Z-score. Type

of allergy, system involved and specific food elimination did not impact on

the level of malnutrition. However, the elimination of ≥3 foods significantly

impacted on weight for age (P = 0.044).

Conclusions: The present study demonstrates that children with food aller-

gies are more underweight than the general UK population, which appears

to be linked to the number of foods excluded. However, the impact of the

disease process itself should not be disregarded. Additionally, obesity can

also occur in this population despite dietary elimination.

Introduction

It is considered that between 2.2–5.5% of young children

in the UK suffer from a proven food allergy (Venter et al.,

2006). This prevalence may vary slightly between devel-

oped countries; nevertheless, treatment remains the same,

which involves the complete elimination of the offending

food allergen (Eigenmann et al., 1998; Madsen, 2005; Bur-

ney et al., 2010). The most common foods involved in

allergic reactions in early childhood include cow’s milk,

hen’s egg, soya bean, wheat, peanuts and tree nuts (Venter

& Meyer, 2010). Many of these foods, in particular cow’s

milk, contribute significant macro- and micronutrients

that are essential for normal growth and development,

especially during early childhood (Venter & Meyer, 2010).

Most food allergy guidelines recommend including growth

assessment as part of an allergy focussed history, and iden-

tify poor growth as one of the factors indicative of possi-

ble food allergy. However, a remarkably small number of

multicentre studies have been published focusing only on

growth of allergic children. Isolauri et al. (1998) high-

lighted poor growth, in particular stunting, as a problem

1ª 2013 The British Dietetic Association Ltd.

Journal of Human Nutrition and Dietetics



in Finnish children on a cow’s milk exclusion diet in a

single allergy centre. Vieira et al. (2010) performed a mul-

ticentre study in Brazilian children with non-immuno-

globulin (Ig)E-mediated gastrointestinal allergy to cow’s

milk protein and found a very high percentage of both

wasting (defined as a low weight for height) and stunting

(defined as a low height for age) in children. More

recently, Flammarion et al. (2011) reported data obtained

from children with IgE-mediated allergy from Lille,

France, and linked the number of foods excluded to a low

weight for age and height for age. All previous studies

were performed either on IgE- or non-IgE-mediated

allergy alone, mostly in single centres, and some were also

retrospective. Growth faltering has been shown to have a

long-term impact on both longitudinal growth and cogni-

tive skills (Emond et al., 2007; Dewey & Begum, 2011).

We therefore set out to prospectively establish the growth

status of children with confirmed IgE- and/or non-IgE-

mediated food allergies seen by dietitians in the UK, with

the aim of enabling the development of future preventa-

tive and management strategies.

Materials and methods

Research dietitians at Great Ormond Street Hospital for

Children NHS Foundation Trust in London coordinated

the survey and obtained approval from the National

Research and Ethics Services in the UK. Dietitians were

approached through the Food Allergy and Intolerance Spe-

cialist Group (FAISG) of the British Dietetic Association in

the UK via their mailing list. All FAISG dietitians working

in primary, secondary or tertiary care were invited to par-

take in the study. Dietitians who were willing to participate

were sent details of the survey, including the inclusion and

exclusion criteria for the present study:

• Children (0–16 years) with either IgE or non-IgE-

mediated food allergies, which were confirmed in the fol-

lowing way:

○ IgE-mediated: skin prick test and/or specific IgE

together with an allergy focused history pointing

towards a food allergy as per National Institute for

Clinical Excellence (NICE) Guidelines on the diagnosis

of food allergy in the UK (Sackeyfio et al., 2011).

○ Non-IgE-mediated: elimination diet, followed by

the reintroduction of offending food allergens with

resolution and reappearance of clinical symptoms, in

accordance with NICE guideline (Sackeyfio et al.,

2011).

• Children who have not had their diagnosis made

according to above criteria were excluded from the

survey.

Dietitians collected data prospectively, for 1 week, from

all food allergic patients seen either as inpatients or in

their outpatient allergy clinics in September 2011, when

schools would have resumed in the UK after the summer

holidays. Dietitians were sent either a paper or electronic

data collection sheet (Excel file; Microsoft Corp., Red-

mond, WA, USA) depending on their preference, which

was faxed/e-mailed back to the survey coordinators.

Table 1 summarises all of the data collected in the survey.

Statistical analysis

The standards for malnutrition provided by the World

Health Organization (WHO) were used for data analysis.

This defines normal growth as a weight for age (WA),

weight for height (WH) and height for age (HA) of 0 to

�2 Z-score, moderate undernutrition �2 to �3 Z-scores

and severe undernutrition as < �3 Z-scores. Conversely,

being overweight was defined as having a WA and WH

of > +2 Z-scores and obesity as > +3 Z-scores (WHO,

2004; WHO & UNICEF, 2009). A low WH indicates

wasting (< �2 Z-score), a low HA (< �2 Z-score)

indicates stunting, and WA (< �2 Z-score) indicates a

child just being underweight. Data were analysed with

SPSS, version 19 (IBM Corp., Armonk, NY, USA) using

statistical methods. Differences between groups were

established using the Kruskal–Wallis test with post-hoc

Kruskal–Wallis comparison using the Mann–Whitney

U-test. The chi-squared test was used to assess differences

in frequencies between groups. We compared the growth

parameters of children excluding 1, 2 and 3 or more

foods. P < 0.05 was considered statistically significant.

Measures of central tendency are presented as the medi-

ans and means (SD).

Results

A total of 97 patients were recruited from 13 different

dietitians across the UK working in a variety of care

settings: two primary (12 patients), eight secondary

Table 1 Data submitted by dietitians taking part in the study

Data Description

Clinical setting Primary, secondary or tertiary care

Age of the child Documented in months

Gender Male/female

Type of food allergy Immunoglobulin (Ig)E, non-IgE or mixed

System affected Skin and/or gastrointestinal tract and/or

respiratory tract

Food elimination diet Milk, egg, soy, wheat, peanut, tree nut,

shellfish, fish and other

Weight Expressed in kg up to 1 decimal point

Height Expressed in cm up to 1 decimal point

Head circumference Expressed in cm up to 1 decimal point
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(55 patients) and three tertiary (30 patients) (Fig. 1). No

patient data were excluded from the data analysis. From

these centres, we recruited 97 children (51 male and 46

female) with a median (range) age of 27 (0.5–
149) months. Forty-five children were classified as having

IgE-mediated, 29 had non-IgE-mediated and 23 had

mixed IgE and non-IgE-mediated allergies. From this

cohort, 67 excluded ≤2 foods (40 excluded one food and

27 excluded two foods) and 30 excluded ≥3 foods from

their diet (Table 2). As expected, the most common food

allergen was cow’s milk, followed by hen’s egg, tree nuts

and then soy, wheat, peanut, sesame seed and fish

(Fig. 2).

Forty-seven (48.5%) patients had gastrointestinal symp-

toms, 65 (67%) had skin symptoms and 19 (19.6%) had

respiratory system symptoms. There was an expected

overlap in symptoms, which we plotted against the foods

excluded (Fig. 3). It was found that the main food aller-

gen avoided in children with gastrointestinal symptoms

was cow’s milk (89.3%), whereas, in children with skin

symptoms, the majority of children (60%) were required

to exclude hen’s egg, and, in 73.6% of children with

respiratory symptoms, the main food allergen was tree

nuts.

We investigated whether there were differences in

growth parameters between primary, secondary or tertiary

care centres. No differences were found in WA

(P = 0.625), HA (P = 0.752) and WA (P = 0.322) if chil-

dren saw a dietitian in a primary, secondary or tertiary

care centre. Growth parameters WA, HA and WH were

categorised by IgE-mediated, mixed IgE- and non-IgE-

mediated, and non-IgE-mediated allergic reactions, and

median Z-scores are illustrated in Table 3. We found no

statistical difference between growth parameters in food

allergies that were IgE-mediated, non-IgE-mediated or

mixed (WA: P = 0.818; HA: P = 0.690; WH: P = 0.899).

From the 97 children, 27 had a head circumference per-

formed (age <2 years), with a median Z-score of 0.19

(�1.67 to 2.49). Insufficient data were available on head

circumference to enable further statistical analysis.

When we analysed HA and WH grouped by number of

foods excluded (1, 2 and ≥3 of foods excluded), we found

no significant differences between the groups. However,

when the same analysis was performed for WA, a signifi-

cant difference between groups (1, 2 and ≥3 of foods

excluded from the diet) was found (P = 0.044). To iden-

tify where this difference lies, a post-hoc analysis showed

a significant difference, particularly between 2 and ≥3
foods excluded (P = 0.022). Differences between 1 and 2

(P = 0.066) and 1 and ≥3 (P = 0.292) were not signifi-

cant (Table 4). This difference was not attributed to the

number of patients in the three groups. A relationship

between being under- or overweight and particular foods

excluded was also assessed, although no statistically signif-

icant impact of any specific food allergen exclusion was

found on growth parameters.

Our data showed that 8.5% of children had a WA

≤ �2 Z-score indicating that they were underweight and,

conversely, 8.5% had ≥ +2 Z-score indicating that they

were overweight. There was a greater proportion of

children with low height for age (11.5%) compared to

children tall for age (5.5%) in this sample. A mean of

3.7% of children met the criteria for moderate malnutri-

tion with a WH ≤ �2 and 7.5% of children had a WH

≥2 Z-score, which indicated obesity (Table 4).

We also assessed whether allergic symptoms affecting

the gastrointestinal tract, respiratory tract or skin were

related to growth parameters and found no statistically

significant association between gastrointestinal tract

Table 2 Number of foods excluded

Number of

foods excluded

Number of

patients Percentage

1 39 40.2

2 27 27.8

3 11 11.3

4 9 9.3

5 8 8.2

6 1 1.0

7 2 2.1

Figure 1 Geographical distribution of the participating centres.
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symptoms and WA (P = 0.461), HA (P = 0.202) or WH

(P = 0.267); skin symptoms and WA (P = 0.156,HA

(P = 0.470) or WH (P = 0.124); and respiratory tract

symptoms and WA (P = 0.935),HA (P = 0.694) or WH

(P = 0.515). We were also interested in investigating

whether there was a difference in growth in children with

IgE, non-IgE and mixed food allergies affecting the gas-

trointestinal tract, the respiratory tract and the skin.

These results are summarised in Table 5. Because we did

not have patients with both IgE and non-IgE-mediated
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30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%
IgE (n = 45) non-IgE (n = 29) IgE and non-IgE (n = 22)

Figure 2 Summary of the most common food

allergens excluded from the diet stratified by

immunoglobulin (Ig)E, non-IgE and mixed IgE and

non-IgE-mediated allergies.

Figure 3 The overlap in gastrointestinal, skin and

respiratory systems and the commonly avoided foods

in each. In three patients, system involvement was

not recorded by the dietitian collecting the data,

explaining the 94 patients accounted for in the

figure.

Table 3 Summary of median growth status of each category presented as Z-scores

All children with FA

Children with

IgE-mediated FA

Mixed IgE and

non-IgE-mediated FA Non-IgE-mediated FA

Number (n) 97 45 23 29

WA (range) 0.22 (�3.57 to 3.41) 0.19 (�3.58 to 3.41) 0.26 (�2.91 to 2.32) 0.37 (�2.99 to 2.11)

HA (range) �0.06 (�5.03 to 3.12) 0.07 (�3.27 to 3.41) 0.33 (�5.03 to 2.56) 0.31 (�3.6 to 3.11)

WH (range) 0.51 (�2.58 to 2.58) 0.09 (�2.83 to 2.58) 0.57 (�0.96 to 2.48) 0.64 (�2.73 to 2.51)

FA, food allergy; HA, height for age; Ig, immunoglobulin; WA, weight for age; WH, weight for height.
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allergies affecting the respiratory tract only, we are unable

to present data for this parameter.

Discussion

To our knowledge, this is the first prospective multicentre

study establishing the growth status of children with a vari-

ety of food allergic disorders seen by dietitians in primary,

secondary and tertiary care centres in the UK. Growth fal-

tering in early childhood has been shown to have long-

term consequences, including effects on cognitive skills and

IQ (Emond et al., 2007; Ross et al., 2009; Sawaya et al.,

2009; Dewey & Begum, 2011). Conversely, being over-

weight during early childhood may predispose children to

adult obesity, cardiovascular disease and diabetes (Nadeau

et al., 2011). It is therefore important that growth impair-

ment or excess is addressed early on, so that the risk of

long-term consequences can be minimised.

In the present study, we found that 8.5% of all allergic

children were underweight, with a WA < �2 Z-score, of

which 7.8% and 10% had ≤2 food and ≥3 food exclu-

sions, respectively. We also show an increased risk of

being underweight with the exclusion of multiple foods,

irrespective of system involvement. We were surprised to

find no statistical difference for between 1 and ≥3 food

exclusions but between 2 and ≥3 food exclusions instead.

This difference could not be explained by the type of

food allergy, the age of children in each group, the system

involvement or the foods excluded. This may be related

to length of time that children have been diagnosed or

dietary compliance, although the present survey did not

collect such data, which may be have provided some

insight into these results.

The mean level of WA in the present study is consider-

ably better than that reported by Vieira et al. (2010)

where 15.1% of their children with suspected cow’s milk

allergy were underweight. The results from that study

may be explained by the higher prevalence of children

being underweight in Brazil per se (WHO, 2004). The

percentage of children who were underweight in the pres-

ent study was very similar to that reported by Flammari-

on et al. (2011), who found that 9.3% of their population

had a malnutrition pattern ≤ �2 Z-scores. Similar to the

present study, they also found that the elimination of ≥3
foods from the diet was linked to a poor WA. The WHO

does not classify a low WA as being malnourished

because it fails to distinguish between a short child of

adequate body weight and a tall or thin children (WHO,

2012). However, studies have linked a low WA (i.e. being

underweight) to increased morbidity and mortality. Thus,

having a low WA should be addressed early on also in

the allergic child (Arbor Clinical Nutrition Updates, 2005:

5 A.D.).

In the present study, 11.5% of all children enrolled had

a height for age ≤ �2 Z-score, classified by the WHO as

stunting. This was particularly high in children who

excluded ≥3 foods from their diet (14.2%), although no

statistically significant difference was found between the

group excluding ≤2 and ≥3 foods. The study from Vieira

et al. (2010) had a significantly higher level of stunting at

23.9%, whereas Flammarion et al. (2011) had a slightly

lower level (7.3%) in their whole population and 12.1%

in the group that excluded ≥3 foods. Laitinen and Isolauri

(2007) estimated the prevalence of stunting in children

on an exclusion diet to range between 2–15%, which

matches the results reported in the present study. We

note that the WHO estimated the prevalence of stunting

in developed countries in 2010 at approximately 6%,

whereas, in Latin America, the prevalence was estimated

at 13.5%, which may explain the different finding

between these studies (WHO, 2004). Although we did

not find a statistically significant association between

height growth and the elimination of ≥3 foods, many

other studies have done so. Christie et al. (2002) found

that children who avoided ≥3 foods had a height growth

below the 25th centile and Flammarion et al. (2011) also

correlated the number of foods avoided with height

Table 4 Number of foods excluded categorised by weight and height

≤2 Foods

excluded

[n = 66 (%)]

≥3 Foods

excluded

[n = 31 (%)]

All the

children

[n = 97 (%)]

WA

≤ �2 Z-score 7.8 10* 8.5

≥2 Z-score 10.9 3.3 8.5

HA

≤ �2 Z-score 10 14.2 11.5

≥2 Z-score 6.6 3.5 5.5

WH

≤ �2 Z-score 4 3.5 3.7

≥2 Z-score 6 12 7.5

*P = 0.044.

HA, height for age; WA, weight for age; WH, weight for height.

Table 5 Growth comparison between immunoglobulin (Ig)E, non-IgE

and mixed food allergic children presenting with gastrointestinal or

skin symptoms*

Gastrointestinal

tract P-values

Skin

P-values

WA 0.945 0.706

HA 0.155 0.983

WH 0.199 0.484

*No patients with IgE and non-IgE-mediated allergy with respiratory

symptoms.

HA, height for age; WA, weight for age; WH, weight for height.
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growth. Optimal growth is especially important in young

children because growth velocity is particularly rapid

within the first 2 years of life, when the prevalence of

food allergy is also high (Meyer et al., 2012), and stunting

has been implicated in reduced economic productivity in

adulthood and maternal reproductive outcomes (Dewey

& Begum, 2011).

We also found that 3.7% of children had a WH below –
≤2 Z-scores [<2nd centile on UK body mass index (BMI)

growth charts], classified as moderate malnutrition (or

wasting) by the WHO. Unlike Cho et al. (2011), who

found a decrease in WH with the number of sensitised food

allergens, there was no significant impact of number of

food allergens on WH in the present study. A survey

performed in the UK in 2003 showed that between 3–4.8%
of preschool children malnourished, based on the BMI

being below the 2nd centile (Armstrong et al., 2003).

Although these data were based on the BMI, it can be

inferred that children with food allergies in the UK have a

similar percentage of moderate malnutrition compared to

the general UK population; however, they are shorter and

more at risk of being underweight compared to healthy

children.

We assessed whether the elimination of specific aller-

gens, such as cow’s milk, soy, egg or nuts, was associated

with height growth, although a statistically significant

impact of individual foods on growth could not be

found. This is in contrast to Isolauri et al. (1998), who,

in a study focusing on cow’s milk protein allergy, showed

that the elimination of cow’s milk was linked to stunting.

The difference in the results may be linked to the

improved nutritional content and availability of alterna-

tives (i.e. hypoallergenic feeds) ever since the publication

of their study in 1998, as well the dietetic support that

patients received in this study. Irrespective of the type of

food allergen, dietitians would provide appropriate advice

and ensure nutritional adequacy.

An attempt was made to categorise allergic symptoms

according to type of allergy and system involvement (gas-

trointestinal tract, skin and respiratory tract) and to link

this to foods eliminated and anthropometrical parameters.

We were, however, disappointed to find no significant

impact of any of parameters on growth, despite a higher

percentage of cow’s milk avoidance in the group with gas-

trointestinal symptoms versus the group with skin or

respiratory symptoms. Given that all of the children in the

present study were being seen by a specialist paediatric die-

titian, it is likely that advice on suitable nutritional alterna-

tives to eliminated foods would have been given, therefore

masking a potential difference in growth. Nonetheless, the

level of being underweight and stunted despite dietetic

support was still marked. Growth faltering in the allergic

child has mainly been linked to dietary elimination in

previous studies but common atopic comorbidities (i.e.

asthma, severe eczema) are rarely considered in the aetiol-

ogy (Fig. 4). Inflammatory cytokines, particularly interleu-

kin-6 produced by macrophages and tumour necrosis

factor-a, are considered to play a central role in the

development of allergic inflammation common in atopic

disorders (De Benedetti et al., 1997; Theoharides et al.,

2012). The impact of these and other cytokines on growth

has been well established in inflammatory bowel disease

and other chronic illnesses (De Benedetti, 2009; Ezri et al.,

2012; Gerner et al., 2012). In addition, other factors

unique to the management of the food allergic child may

also lead to poor growth. This includes a reduced appetite

Dietary eliminaƟon
diet

ComorbidiƟes
inflammaƟon

Aversive 
feeding

Reduced 
appeƟte

↓ Specific nutrient intake
↓ Food intake

GH resistance
↓ IGF

Suppressed gonadotropin releasing hormone

Poor growth

IL-6
TNF-α

Parental anxiety leads to 
compensatory feeding

Modelling of parental 
dietary management
strategies 

Allergen 
avoidance may
lead to nutrient
deficiency  

Figure 4 Proposed model for the development of

malnutrition in the allergic child. IGF, insulin-like

growth factor; IL, interleukin; TNF, tumour necrosis

factor.
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as a result of the inflammatory process and aversive

feeding, which may result from parental strategies that

have been adopted to overcome the poor appetite and the

elimination diet itself (Wright et al., 2006; Meyer et al.,

2010; Mukkada et al., 2011).

We were surprised to find 8.5% of children with a WA

≥2 Z-scores and 7.5% with a WH ≥2 Z-scores, indicating

a BMI >98th centile on UK growth charts; hence, these

children would be classified as being obese. In particular,

in children where ≥3 foods were avoided, WH was high,

which is an interesting finding. In 2012, the Information

Centre for Health and Social Care from the UK published

levels for obesity, which were 15.3% and 13.9% for boys

and girls between 2–10 years of age, respectively (The

Information Centre for Health & Social Care, 2012).

Although our levels of obesity were lower than those in

the general paediatric population, a significant number of

children who were avoiding ≥3 foods were obese. To our

knowledge, this has not been reported before and whether

parents compensate with more energy-dense foods in

children with food allergies has never been investigated.

This should remind clinicians that both low and excessive

weight gain need to be addressed in this group. Food

allergy management guidelines currently focus mainly on

the management of undernutrition (Meyer et al., 2012);

however, the spectrum of overnutrition may also need to

be considered in the dietary management of food allergic

children. Clinicians should be also wary of dismissing the

possibility of a food allergy, especially in non-IgE-medi-

ated food allergies where symptoms are the key to diag-

nosis, if faltering growth is not present. According to our

data, 91.5% of these children will not be underweight and

89% will not be stunted, although they still may have a

food allergy.

Although the present survey collected data from almost

100 children with confirmed food allergies seen by dieti-

tians from different areas of the UK, the main limitation

remains the number of children recruited. Many of the

subcategories related to foods avoided, the type of allergy

and the systems involved had inadequate numbers to

enable statistical analysis. Future surveys need to be ade-

quately powered to establish the impact of type of food

allergy and symptoms on nutritional status. Furthermore,

the present study is based on children who have a diag-

nosis of food allergies based on the current NICE criteria

in the UK and not based on double-blind food chal-

lenges, which remain the gold standard in the diagnosis

of food allergy (Nowak-Wegrzyn et al., 2009). This may

be perceived as a limitation of the present study; however,

we wanted to establish the nutritional status of children

who are required to eliminate foods in accordance with

NICE guidelines, which is reflective of current practice in

a variety of care settings in the UK.

Another limitation of the present study is that we did

not specify the time of diagnosis and therefore whether

these are newly-diagnosed food allergic children or chil-

dren who are well established on their elimination diet.

This could have had a significant impact on the growth

data collected and future studies should distinguish

between newly-diagnosed and established patients and

should attempt to follow-up patients to assess progression

of growth. At the time of performing the present study,

no competency-based allergy courses or national, peer-

reviewed allergy diet sheets with dietary information were

available for dietitians to provide to patients in the UK.

Consequently, the level of dietary advice given to parents

in the present study would have varied, which may have

also impacted on the outcome. Future studies should

therefore also include the level of dietetic competency

and advice given when assessing nutritional status of chil-

dren with food allergies.

In addition, single anthropometric measures (weight,

height and head circumference) provide an indication of

growth at one point in time, and do not reflect growth

velocity. It was not possible to identify whether children

with a low WH, HA and WA in the present study had

changed or improved growth velocity since dietetic input.

The present study also cannot establish the impact of die-

tetic care on growth because it is very difficult in the UK

to find an allergic paediatric cohort that has not been

seen by the dietitian, as a result of current NICE guide-

lines and those set out by the Royal College of Paediatric

and Child Health recommending dietetic involvement in

food allergic children.

Conclusions

In conclusion, the present study highlights that children

with food allergies are more underweight than the general

UK population, which appears to be linked to the num-

ber of foods excluded. However, we did not find a spe-

cific food allergen linked to growth and speculate that it

is not only dependant on the adequacy of dietary intake,

but also on the disease process itself. The present study

also highlights that obesity can be a problem in children

with food allergies, despite multiple food exclusions. Die-

tary interventions should aim to address both under and

overnutrition, although it is important to be aware that

dietary adequacy may not be the only factor involved in

malnutrition, and that the disease process itself should

not be disregarded.

Acknowledgments

We would like to thank the following dietitians from the

different centres in the UK, who collected data for the

7ª 2013 The British Dietetic Association Ltd.

R. Meyer et al. Malnutriton in children with food allergies



survey: Lindsay Archibald, Annaruby Cunjamalay, Joanna

Feneck, Carol Dungu, Susan Griffiths, Claire Leivers,

Sarah Macdonald, Rachel Mills, Rita Shergill Bonner,

Son�e Spies, Miriam Tarkin and JulieTodd. Without their

data, establishing the growth status of allergic children in

the UK would not be possible.

Conflict of interests, source of funding and
authorship
The authors declare that there are no conflicts of

interest.

No funding was received for the present study. All

dietitians involved in the study are employed by the

NHS.

RM and CDK organised the study, arranged the data

collection and wrote up the publication. RD analysed

the data and reviewed the publication. CV, NS and AF

provided support for the conceptualising survey, inter-

preted the data and reviewed the publication. AKS, GO,

NY and HG helped with interpreting the data, conceived

possible explanations and reviewed the publication. All

authors critically reviewed the manuscript and approved

the final version submitted for publication.

Reference

Arbor Nutrition. (2005) Underweight and childhood deaths.

In Clinical Nutrition Updates. pp. 1–3. Toronto, ON: Arbor

Nutrition Publishing.

Armstrong, J., Dorosty, A.R., Reilly, J.J. & Emmett, P.M.

(2003) Coexistence of social inequalities in undernutrition

and obesity in preschool children: population based cross

sectional study. Arch. Dis. Child. 88, 671–675.

Burney, P., Summers, C., Chinn, S., Hooper, R., Van Ree, R.

& Lidholm, J. (2010) Prevalence and distribution of

sensitization to foods in the European Community

Respiratory Health Survey: a EuroPrevall analysis. Allergy 65,

1182–1188.

Cho, H.N., Hong, S., Lee, S.H. & Yum, H.Y. (2011)

Nutritional status according to sensitized food allergens in

children with atopic dermatitis. Allergy Asthma Immunol.

Res. 3, 53–57.

Christie, L., Hine, R.J., Parker, J.G. & Burks, W. (2002)

Food allergies in children affect nutrient intake and growth.

J. Am. Diet. Assoc. 102, 1648–1651.

De Benedetti, F. (2009) The impact of chronic inflammation

on the growing skeleton: lessons from interleukin-6

transgenic mice. Horm. Res. 72(Suppl. 1), 26–29.

De Benedetti, F., Alonzi, T., Moretta, A., Lazzaro, D., Costa,

P., Poli, V., Martini, A., Ciliberto, G. & Fattori, E. (1997)

Interleukin 6 causes growth impairment in transgenic mice

through a decrease in insulin-like growth factor-I. A model

for stunted growth in children with chronic inflammation.

J Clin Invest. 99, 643–650.

Dewey, K.G. & Begum, K. (2011) Long-term consequences

of stunting in early life. Matern. Child. Nutr. 7(Suppl. 3),

5–18.

Eigenmann, P.A., Sicherer, S.H., Borkowski, T.A., Cohen, B.A.

& Sampson, H.A. (1998) Prevalence of IgE-mediated food

allergy among children with atopic dermatitis. Pediatrics

101, E8.

Emond, A.M., Blair, P.S., Emmett, P.M. & Drewett, R.F.

(2007) Weight faltering in infancy and IQ levels at 8 years

in the Avon Longitudinal Study of Parents and Children.

Pediatrics 120, e1051–e1058.

Ezri, J., Marques-Vidal, P. & Nydegger, A. (2012) Impact of

disease and treatments on growth and puberty of pediatric

patients with inflammatory bowel disease. Digestion 85, 308–

319.

Flammarion, S., Santos, C., Guimber, D., Jouannic, L.,

Thumerelle, C., Gottrand, F. & Deschildre, A. (2011) Diet

and nutritional status of children with food allergies.

Pediatr. Allergy Immunol. 132, 1004–1009.

Gerner, P., Horning, A., Kathemann, S., Willuweit, K. &

Wirth, S. (2012) Growth abnormalities in children with

chronic hepatitis B or C. Adv. Virol. 2012, 670316.

Isolauri, E., Sutas, Y., Salo, M.K., Isosomppi, R. & Kaila, M.

(1998) Elimination diet in cow’s milk allergy: risk for

impaired growth in young children. J. Pediatr. 132,

1004–1009.

Laitinen, K. & Isolauri, E. (2007) Allergic infants: growth and

implications whilst on an exclusion diet. Nestle Nutr.

Workshop Ser. Pediatr. Program. 60, 157–167.

Madsen, C. (2005) The prevalence of food allergy: an

overview. Proc. Nutr. Soc. 64, 413–417.

Meyer, R., Fleming, C., Michaelis, L., Chakravati, V.,

Fox, A.T. & Shah, N. (2010) Aversive feeding behaviour

in children with food allergies affecting the gastrointestinal

tract [abstract]. Eur. J. Allergy Clin. Immunol. 65, 372–

373.

Meyer, R., Venter, C., Fox, A.T. & Shah, N. (2012) Practical

dietary management of protein energy malnutrition in

young children with cow’s milk protein allergy. Pediatr.

Allergy Immunol. 23, 307–314.

Mukkada, V.A., Haas, A., Greskoff Maune, N., Capocelli, K.E.,

Henry, M., Gilman, N., Petersburg, S., Moore, W., Lovell,

M., Fleischer, D.M., Furuta, G. & Atkins, D. (2011) Feeding

dysfunction in children with eosinophilic gastrointestinal

diseases. Pediatrics 126, e672–e677.

Nadeau, K.J., Maahs, D.M., Daniels, S.R. & Eckel, R.H. (2011)

Childhood obesity and cardiovascular disease: links and

prevention strategies. Nat. Rev. Cardiol. 8, 513–525.

Nowak-Wegrzyn, A., Assa’ad, A.H., Bahna, S.L., Bock, S.A.,

Sicherer, S.H. & Teuber, S.S. (2009) Work Group report:

oral food challenge testing. J. Allergy Clin. Immunol. 123,

S365–S383.

8 ª 2013 The British Dietetic Association Ltd.

Malnutriton in children with food allergies R. Meyer et al.



Ross, E.S., Krebs, N.F., Shroyer, A.L., Dickinson, L.M., Barrett,

P.H. & Johnson, S.L. (2009) Early growth faltering in

healthy term infants predicts longitudinal growth. Early

Hum. Dev. 85, 583–588.

Sackeyfio, A., Senthinathan, A., Kandaswamy, P., Barry, P.W.,

Shaw, B. & Baker, M. (2011) Diagnosis and assessment of

food allergy in children and young people: summary of

NICE guidance. BMJ. 342, d747.

Sawaya, A.L., Martins, P.A., Baccin, M. V., Florencio, T.T.,

Hoffman, D, do Carmo, P.F. & das Neves, J. (2009)

Malnutrition, long-term health and the effect of nutritional

recovery. Nestle Nutr. Workshop Ser. Pediatr. Program. 63,

95–105.

The Information Centre for Health and Social Care. (2012)

Statistics on Obesity, Physical Activity and Diet. Leeds: The

Information Centre for Health and Social Care.

Theoharides, T.C., Alysandratos, K.D., Angelidou, A., Delivanis,

D.A., Sismanopoulos, N., Zhang, B., Asadi, S., Vasiadi, M.,

Weng, Z., Miniati, A. & Kalogeromitros, D. (2012) Mast cells

and inflammation. Biochim. Biophys. Acta 1822, 21–33.

Venter, C. & Meyer, R. (2010) Session 1: allergic disease: the

challenges of managing food hypersensitivity. Proc. Nutr.

Soc. 69, 11–24.

Venter, C., Pereira, B., Grundy, J., Clayton, C.B., Roberts, G.,

Higgins, B. & Dean, T. (2006) Incidence of parentally

reported and clinically diagnosed food hypersensitivity in the

first year of life. J. Allergy Clin. Immunol. 117, 1118–1124.

Vieira, M.C., Morais, M.B., Spolidoro, J.V., Toporovski, M.S.,

Cardoso, A.L., Araujo, G.T., Nudelman, V. & Fonseca, M.C.

(2010) A survey on clinical presentation and nutritional

status of infants with suspected cow’ milk allergy. BMC

Pediatr. 10, 25.

World Health Organization. (2004) Global Database on Child

Growth and Malnutrition. Geneva: World Health

Organization.

World Health Organization. (2012) Global Database on Child

Growth and Malnutrition: Child Growh Indicators and their

Interpretation. Geneva: World Health Organization.

World Health Organization & UNICEF. (2009) WHO Child

Growth Standards and the Identification of Severe Actue

Malnutrition in Infants and Children. Geneva: World Health

Organization and UNICEF.

Wright, C.M., Parkinson, K.N. & Drewett, R.F. (2006) How

does maternal and child feeding behavior relate to weight

gain and failure to thrive? Data from a prospective birth

cohort 1. Pediatrics 117, 1262–1269.

9ª 2013 The British Dietetic Association Ltd.

R. Meyer et al. Malnutriton in children with food allergies


