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tively), indicating the importance of these domains. The 
FAIM score was significantly higher in the group that sought 
medical care, indicating that they perceived their FA as more 
severe.  Conclusion and Clinical Relevance:  Patients who 
seek medical care for their FA have a more impaired HRQL 
and perceive their FA as more severe. Food avoidance and 
issues related to the EI of FA are key areas of intervention 
aimed at improving HRQL in patients with FA. 

 © 2013 S. Karger AG, Basel 

 Introduction 

 Food allergy (FA) is estimated to affect 2–4% of adults 
 [1] . Severe food-allergic reactions can be potentially life 
threatening. Therefore, patients with severe reactions 
should be carefully evaluated by a physician and advised 
with respect to avoidance of the offending food and how 
and when to use an epinephrine auto-injector. We previ-
ously showed that 52% of patients with severe food-aller-
gic reactions do not seek medical care, whereas 44% of 
patients with only mild symptoms do seek medical care 
 [2] . It is unknown why some patients seek medical care 
for their food-allergic reactions, whilst others do not. A 
possible explanation is a difference in health-related qual-
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 Abstract 

  Background:  Food allergy (FA) affects 2–4% of adults, but 
only a small percentage visit an outpatient clinic for a thor-
ough evaluation.  Methods:  A matched case-control study 
was used to compare health-related quality of life (HRQL) of 
the Dutch general population that did not seek medical care 
for their FA with outpatients who did seek medical care. All 
participants were diagnosed as food allergic (i.e. with a sug-
gestive history and corresponding positive IgE). HRQL was 
measured using the Food Allergy Quality of Life Question-
naire – Adult Form (FAQLQ-AF). A food allergy independent 
measure (FAIM) was used to evaluate the adult’s perception 
of the severity of his/her disease.  Results:  Total FAQLQ-AF 
score in individuals who never visited a doctor for their FA 
was significantly lower than that of patients who sought 
medical care (2.4 vs. 3.9, p = 0.03), indicating that the former 
had a better quality of life than patients who did seek medi-
cal care. Regarding the different domains of FAQLQ, the 
score for allergen avoidance and dietary restrictions and the 
score for emotional impact (EI) was significantly higher in the 
group that sought medical care (p = 0.02 and 0.03, respec-
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ity of life (HRQL). Various studies have shown that FA 
has a negative impact on an individual’s HRQL  [3–5] . A 
more impaired HRQL could be a reason to seek medical 
care, irrespective of the severity of symptoms. Therefore, 
the aim of this study was to investigate the HRQL in pa-
tients that did or did not seek medical care for their FA.

  Methods 

 Participants 
 A matched case-control study design was used to compare the 

HRQL from the Dutch general population that did not seek med-
ical care for their FA with outpatients that did seek medical care. 
Both groups participated in the EuroPrevall project, a multidisci-
plinary European study on several aspects of FA  [6] . The epide-
miological part of the study has been described in detail elsewhere 
 [7] .  Figure 1  shows the flow-diagram for the epidemiological part 
of the EuroPrevall study that was conducted in the Netherlands. 
In short, a screening questionnaire was sent out to a random sam-
ple of 6,600 adults of a general Dutch urban population (Utrecht 
City). Of the 3,864 responders, 416 had symptoms of preselected 
priority foods, which are foods that were expected to cause most 
of the food allergic reactions. Of these 416, 154 were willing to 
come to our clinic for sIgE testing. Fifty-eight of the 154 tested 
participants (38%) had a suggestive history of FA and a corre-
sponding positive sIgE. These 58 participants were invited to 
come to our tertiary center for a clinical evaluation (thorough 
clinical history, skin-prick test and if necessary additional sIgE 
testing) by a medical doctor. The clinical evaluation also included 
an explanation about FA, advice on food avoidance and prescrip-
tion of an epinephrine auto-injector when appropriate. Thirty-
seven out of these 58 individuals had never sought medical care 
for their FA (i.e. had never visited a doctor for evaluation and 

advice about their FA, and had never been diagnosed as food al-
lergic by a doctor).

  The plan to administer a disease-specific HRQL questionnaire 
arose during the latter part of the project. Therefore, of the 37 par-
ticipants that had never sought medical care for their FA, only the 
last 11 individuals were asked to participate in this study. This con-
sisted of filling in a HRQL questionnaire before the clinical evalu-
ation by a doctor in our tertiary center. Since clinical evaluation 
could influence HRQL, it was important that participants filled in 
the questionnaire prior to the clinical evaluation. Twenty-six of the 
37 participants that had never sought medical care for their FA 
were not eligible because they had already been clinically evaluated 
by a doctor in our center as part of the Europrevall study. The re-
sponse rate of the remaining 11 participants was 100%. These 11 
individuals were individually matched with 11 outpatients who 
were referred to our outpatient clinic with a suspicion of FA and 
who took part in the outpatient clinical part of the EuroPrevall 
study  [6] . Diagnosis of FA, in the general population as well as in 
the outpatients, was based on a convincing history (i.e. symptoms 
within 2 h of ingestion of a food) together with a positive sIgE 
( ≥ 0.35 kU A /l) for that food. Since a previous study showed that 
patients with a severe FA (i.e. cardiovascular symptoms) and pa-
tients who reported more than three food allergies had a greater 
perceived impairment of HRQL  [8] , the highest priority was 
matching based on these two variables. In addition, we matched 
for sex, age and type of food.

  This study was approved by the local ethical committee of the 
University Medical Center Utrecht. All participants signed in-
formed consent prior to inclusion.

  Questionnaire 
 HRQL was measured using the Food Allergy Quality of Life 

Questionnaire – Adult Form (FAQLQ-AF), a validated disease-spe-
cific HRQL questionnaire, consisting of 29 questions  [8] . A food al-
lergy independent measure (FAIM), consisting of 6 items, measured 
the adult’s perception of the severity of his/her condition  [8] . Both 

Screening questionnaire:

sIgE:

Clinical evaluation by
doctor and FAQLQ:

6,600 questionnaires sent out

3,864 responded

154/416 cases willing to participate in further evaluation

58/154 positive history and positive serum IgE for priority food#

37/58 never sought medical care for FA

416/3,864 reported symptoms to priority food#

11 filled in the FAQLQ‡

26 not eligible anymore*

Fig. 1. Flow-diagram of the epidemiological 
part of the EuroPrevall study in the general 
population.  #   Priority food = Hen’s egg, 
cow’s milk, peanut, soy, hazelnut, walnut, 
celery, kiwi, apple, peach, sesame, mustard, 
wheat, fish and shrimp, buckwheat, corn, 
carrot, tomato, melon, banana, lentils, 
sunflower, poppy seeds.  ‡  FAQLQ was filled 
in before clinical evaluation of FA by a 
doctor because clinical evaluation could 
influence FAQL.  *   Not eligible anymore 
because the participant was already 
included and clinically evaluated for FA by 
a doctor as part of the EuroPrevall study.
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questionnaires used a 7-point scale, with a higher FAQLQ-AF score 
indicating a more impaired HRQL and a higher FAIM score indicat-
ing a more severe perceived FA. The total FAQLQ-AF score and 
FAIM score was the mean score of all items. Total FAQLQ-AF and 
FAIM scores were compared between individually matched cases 
(i.e. food-allergic individuals from the general population who had 
never sought medical care for their FA) and controls (food-allergic 
outpatients who had sought medical care for their FA). Two years 
after the FAQLQ-AF and FAIM were completed, we asked the par-
ticipants to complete the questionnaires again to investigate wheth-
er the visit to our allergy center for an evaluation and explanation of 
the FA and doctor’s advice had changed the HRQL.

  Clinical Severity 
 The most severe food-allergic reaction was classified according 

to a modified Mueller classification  [9, 10] . Symptoms involving 
the oral cavity were classified as Mueller grade 0, symptoms of the 
skin and mucous membranes as grade 1, gastro-intestinal symp-
toms as grade 2, respiratory symptoms as grade 3 and cardiovas-
cular symptoms as grade 4  [10] .

  Statistical Analysis 
 Differences in FAQLQ-AF and FAIM score between partici-

pants that did and did not seek medical care and between the 1st 
and 2nd questionnaire were tested using the paired Wilcoxon 
signed-rank test. Statistical analysis was performed using SPSS ver-
sion 15 (2007; SPSS Inc., Chicago, Ill., USA) for Windows.

  Results 

 Patient characteristics are shown in  table  1 . Both 
groups were comparable with regard to the severity of the 
reaction and number of foods involved: in the group that 
never visited a doctor for their FA there was 1 more indi-
vidual with a Mueller 0 reaction (i.e. only oral allergy 
symptoms) and 1 more with reactions to more than three 
foods compared to the other group ( table 1 ). The time 
between clinical reaction and HRQL investigation did not 
differ significantly between both groups (p = 0.31).

  The differences in total FAQLQ-AF score, FAQLQ do-
mains and the total FAIM score are presented in  table 2 . 
Total FAQLQ-AF score in individuals who visited a doc-
tor for their FA was significantly higher than that of pa-
tients who did not seek medical care (mean ± SD: 3.9 ± 
1.7 vs. 2.4 ± 0.9, p = 0.03), indicating that the former had 
a poorer quality of life. A previous study demonstrated 
that the minimal important difference of HRQL ques-
tionnaires using a 7-point scale, i.e. the smallest difference 
in total FAQLQ-AF scores which patients perceive as 
beneficial, is approximately 0.5  [11] . The difference in to-
tal FAQLQ-AF scores between both groups in our study 
was 1.5. Therefore, the difference in FAQLQ-AF score 
was not only statistically, but also clinically significant.

Table 1.  Patient characteristics

Sex Age, 
years

Severity 
(Mueller-
classification)1

Foods, 
n

Foods

Never visited a doctor for symptoms of FA
Female 23 0 ≤3 FR, VG
Female 39 1 ≤3 SF
Female 29 1 ≤3 TN, FR
Female 44 3 ≤3 PN, MI
Female 27 3 >3 PN, TN, FR
Female 40 3 ≤3 TN, FR
Male 41 3 ≤3 FR
Female 30 3 ≤3 TN, FR
Female 32 3 >3 PN, TN, FR
Female 36 3 ≤3 TN, FR
Female 51 4 >3 PN, TN, FR

Visited a doctor for symptoms of FA
Female 35 1 ≤3 FR, SF
Female 39 1 ≤3 TN, FR
Male 33 1 ≤3 TN, FR, VG
Female 20 3 ≤3 PN, FR
Female 24 3 ≤3 PN, TN, FR
Female 39 3 ≤3 TN, FR
Male 33 3 ≤3 FR
Female 28 3 ≤3 TN, FR
Female 58 3 >3 TN, EG, FR
Male 36 3 ≤3 TN, FR
Female 47 4 >3 PN, TN, FR, MI

 EG = Egg; FR = fruit; PN = peanut; TN = tree nuts; SH = shell 
fish; VG = vegetables; MI = milk.

1 Classification of the most severe reaction using a modified 
Mueller classification: 0 = oral allergy symptoms, 1 = skin/mucous 
membrane symptoms, 2 = gastro-intestinal symptoms, 3 = res-
piratory symptoms, 4 = cardiovascular symptoms.

Table 2.  FAQL (domains) and FAIM scores

Never visited 
a doctor 
for FA

Visited a
doctor 
for FA

p
value

FAQL 2.4±0.9 3.9±1.7 0.03
Domains of FAQL

AADR 2.2±0.9 4.0±1.8 0.02
EI 2.4±1.0 3.8±1.8 0.03
RAE 2.4±1.4 3.6±1.9 0.13
FAH 3.0±1.5 4.3±1.8 0.11

FAIM 2.4±0.7 3.6±1.4 0.005

 Values are mean ± SD. RAE = Risk of accidental exposure; 
FAH = food allergy-related health.
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  Regarding the different domains of FAQLQ, only the 
score for allergen avoidance and dietary restrictions 
(AADR) and for emotional impact (EI) was significantly 
higher in the group that sought medical care, indicating 
that the impaired quality of life in the group that sought 
medical care can be largely attributed to these two do-
mains. In the domain of AADR, patients who sought 
medical care found it significantly more troublesome that 
they were restricted in the number of products they could 
eat (p = 0.02), were limited as to the products they could 
buy (p = 0.03), had to read labels (p = 0.03), had to refuse 
many products during social activities (p = 0.02), were 
less able to taste or try products when eating out (p = 
0.01), had to personally check whether they could eat 
something when eating out (p = 0.01), hesitated eating a 
product when they had doubts about it (p = 0.02) and had 
to explain to those around that they have a food allergy 
(p = 0.05). In the domain of EI, patients who sought med-
ical care were more frightened of a food-allergic reaction 
(p = 0.03), more frightened of accidentally eating the 
wrong food (p = 0.005) and more frightened of an allergic 
reaction when eating out despite the fact that dietary re-
strictions had been discussed beforehand (p = 0.04).

  The clinical classification of severity using the adapted 
Mueller classification  [10]  did not differ between the 
groups. Remarkably, however, the FAIM score was high-
er in the group that sought medical care (p = 0.005), in-
dicating that they perceived their FA as being more se-
vere.

  Two years after the FAQLQ-AF and FAIM were com-
pleted, we asked the participants to complete the ques-
tionnaires again. The questionnaire was returned by 9 out 
of 11 individuals who never sought medical care and 10 
out of 11 patients that sought medical care. No differ-
ences in FAQLQ scores and FAIM scores were seen be-
tween the first and the second measurement in the group 
that never sought medical care (FAQLQ-AF score, 
mean ± SD: 2.4 ± 0.9 vs. 2.2 ± 1.0, p = 0.77, and FAIM 
score: 2.4 ± 0.7 vs. 2.3 ± 0.9, p = 0.26), as well as in the 
group that sought medical care (FAQLQ-AF score, 
mean ± SD: 3.9 ± 1.7 vs. 3.9 ± 1.8, p = 0.41 and FAIM 
score: 3.6 ± 1.4 vs. 3.5 ± 1.6, p = 0.77).

  Discussion 

 Various studies have shown that FA has a negative im-
pact on an individual’s HRQL  [3–5] . Within the frame-
work of the EuroPrevall project, an FA-specific quality of 
life questionnaire for adults has been developed and vali-

dated, which was used in this study  [8, 12] . The study 
shows that although the severity of the food-allergic reac-
tion was similar between participants that did and did not 
seek medical care, HRQL was significantly more impaired 
in patients who did seek medical care. This indicates that 
a poorer HRQL may be an important reason for patients 
to seek medical care for FA. Previous studies have shown 
that around half of patients with a severe food-allergic 
reaction do not visit a doctor for evaluation and advice 
 [2] . In this study we showed that a less impaired HRQL 
could be a reason for not seeking medical care despite se-
vere food-allergic symptoms. Patients that do not seek 
medical care are, for example, less frightened of a food-
allergic reaction and experience the dietary restrictions 
and food avoidance as less troublesome, which could be 
an explanation for not seeking medical care. However, it 
is important that patients with severe food-allergic reac-
tions (i.e. respiratory or cardiovascular symptoms) do 
visit a physician for evaluation of their FA and advice on 
food avoidance, and also for prescription for and instruc-
tion in the use of an epinephrine auto-injector. It has been 
shown that fatal anaphylaxis is associated with failure or 
delay in the administration of epinephrine  [13] .

  Participants filled in the questionnaires twice: the first 
questionnaire was completed before a full clinical evalu-
ation in our center was performed, and the second 2 years 
after that. The unchanged HRQL in the group that did as 
well as the group that did not seek medical care indicates 
that the visit to our clinic with a full clinical evaluation 
and explanation of FA and its treatment options by a doc-
tor did not influence the HRQL of these patients. In pa-
tients that seek medical care, the two domains of AADR 
and EI differed significantly compared to patients that did 
not seek medical care, indicating that the impaired qual-
ity of life in the group that sought medical care can be at-
tributed to these domains. To date, the only therapy for 
FA is strict avoidance of the offending allergen, which is 
difficult due to hidden allergens. Our data suggest that the 
effort required to avoid accidental exposures (especially 
when eating out and during social activities) and the in-
herent uncertainty of success impairs the HRQL of pa-
tients and may be the reason for seeking medical care. To 
improve the HRQL of food-allergic patients, more atten-
tion should be paid to advice on dietary restrictions and 
how to avoid accidental exposures. Furthermore, the EI 
of FA for the patient should be addressed and evaluated.

  This study has some limitations. The study consisted 
of a small sample size. However, selection bias is unlikely 
because the response rate of those who received the ques-
tionnaire was 100% and the matched cases and controls 
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were largely comparable. Despite the small number of 
participants, a large and significant difference in HRQL 
scores was observed which exceeded the minimal impor-
tant difference. In this study, matching of cases and con-
trols was mainly based on clinical severity and the num-
ber of foods that caused a reaction, because a previous 
study showed that these factors influence HRQL  [8] . Al-
though we also tried to match on gender, the group that 
never had sought medical care consisted of two more fe-
males. Previous studies have shown that the perception of 
HRQL in women is in general worse than in men  [14, 15] . 
Therefore, we expect that if both groups in our study were 
similar regarding gender, the difference found in HRQL 
between both groups would be even greater. Other factors 

that were not measured in this study (such as socioeco-
nomic and sociodemographic state) may also have influ-
enced HRQL.

  In conclusion, patients that seek medical care for their 
FA have a more impaired HRQL and perceive their FA as 
more severe. Food avoidance and issues related to the EI 
of FA are key areas of intervention aimed at improving 
HRQL in patients with FA.
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