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of life in adult patients with birch
pollen-associated food allergy

Summary

Background: The “Food Allergy Quality of Life Questionnaire — Adult Form” (FA-
QLQ-AF) is the first freely available questionnaire for the assessment of health-related
quality of life (HRQL) in adults with food allergy (FA). We present validation data for the
German version as well as data on HRQL in patients with birch pollen-associated FA.
Patients and Methods: The Dutch FAQLQ-AF (scale from 1—7, no impairment —
maximum impairment) was translated into German. Subsequently, 73 consecutive
patients with a history of birch pollen-associated FA (52 women, median age 43 years)
were surveyed using questions regarding triggers and symptoms of their FA as well
as questions contained in the FAQLQ-AF. Construct validity, internal consistency, and
discriminative ability were analyzed.

Results: The foods most frequently reported to elicit allergic reactions included apple
(78 %), hazelnut (75 %), soy drinks (55 %), and carrot (52 %). Thirty percent of pati-
ents exclusively reported symptoms consistent with oral allergy syndrome (OAS). Six-
ty-four percent reported OAS combined with systemic symptoms, and only 6 % were
exclusively affected by non-OAS symptoms. The German FAQLQ-AF showed good
construct validity (correlation with the food allergy-independent measure: r = 0.81;
p < 0.001) and excellent internal consistency (Cronbachs o = 0.98). The mean overall
FAQLQ-AF score was 3.7. Women, elderly individuals, and those with multiple relevant
food allergies showed a greater impairment of HRQL.

Conclusions: The German FAQLQ-AF questionnaire is a reliable and valid tool for
measuring HRQL in patients with birch pollen-associated food allergy.

— Adult Form” (FAQLQ-AF) — was initially developed in the
context of the EuroPrevall project. Showing excellent internal

In Europe, birch pollen-associated food allergy (FA) is the
most common form of FA in adults [1-5]. Clinically, FA
usually presents as oral allergy syndrome (OAS) with or wi-
thout concomitant systemic reactions [1, 6]. The latter may
lead to considerable stress [7], anxiety [4], and impaired he-
alth-related quality of life (HRQL) [8].

A health-related quality of life questionnaire for adults
with FA — the “Food Allergy Quality of Life Questionnaire

consistency and good construct validity, the questionnaire
has been translated and validated for many European coun-
tries [9-13]. Previous studies on HRQL have almost exclusi-
vely been conducted in children [14-16] and patient cohorts
with combined pollen- and non-pollen-associated FA [10, 17].

The objective of our study was to validate the German
version of the FAQLQ-AF and to determine HRQL in adults
with birch pollen-associated FA.
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Patients and Methods
Patients

From 2008-2009, adult patients (age: > 18 years) with a type
1 sensitization to birch pollen (positive prick test for birch
and/or specific IgE Bet v 1 > CAP 1) and a positive history
of birch pollen-associated FA symptoms were recruited from
the Allergy Clinic at the Department of Dermatology, Vene-
reology and Allergology of the University of Leipzig (Ethics
Committee of the University of Leipzig, 279-08). Previous
history of atopic disorders was documented.

Questionnaires

Using a standardized questionnaire, consumption of and to-
lerance to 36 specified foods (including seven soy products)
were determined. Subsequently, OAS symptoms (tingling
sensation and swelling in mouth and throat) were distingu-
ished from non-OAS symptoms (pruritus, flush, urticaria,
angioedema, dyspnea, nausea, vomiting, abdominal cramps,
diarrhea, cardiovascular problems). In addition, patients
completed the German Food Allergy Quality of Life Questi-
onnaire — Adult Form (FAQLQ-AF).

The FAQLQ-AF consists of 29 questions on a 7-point
ordinal scale from 1 (no impairment) to 7 (maximum im-
pairment). Each of the 29 questions may be assigned to one
of four subscales; (a) Allergen Avoidance and Dietary Res-
trictions [AADR], 11 questions), (b) Emotional Impact [EI],
7 questions), (¢) Risk of Accidental Exposure [RAI], 8 ques-
tions), (d) Food Allergy-Related Health [FAH], 3 questions).
Another six questions constituted an independent measuring
instrument (Food Allergy-Independent Measure [FAIM]) for
determining the construct validity. These questions provided
information on patients’ individual expectations and his or
her subjective food allergy-related health assessment [18].

Using the methodology set by the World Health Organi-
zation, the FAQLQ-AF and FAIM were translated into Ger-
man [19]. The questionnaire was first translated into German
by a native German speaker (forward translation). Then, a
native speaker translated the German version back into the
original language (back translation). This version and the
original version were then checked for inconsistencies by an
review committee in cooperation with the authors.

Construct validity and internal consistency

The construct validity of the German FAQLQ-AF version
was determined by calculating Spearman’s rank correlation
coefficient between the FAQLQ-AF and FAIM scores (indi-
vidual FAQLQ-AF scores with overall FAIM score and over-
all FAQLQ-AF score with overall FAIM score). The internal

consistency of the FAQLQ-AF was analyzed by calculating
Cronbach’s alpha, with a > 0.70 rated as good internal con-
sistency [20].

Statistics

According to Flokstra-de Blok et al. [10], the overall FA-
QLQ-AF score, the overall FAIM score as well as mean sco-
res (with standard deviation (SD)) for all four subscales were
determined for each patient. The data were separately analy-
zed according to gender, age (18—43 years and 44-72 years),
number of foods not tolerated (1-7 and > 8), and type of sym-
ptoms (OAS and/or non-OAS symptoms). Using the median
split method, patients were grouped according to age and
number of foods not tolerated; the comparison of observed
differences between patient subgroups was carried out using
the Mann-Whitney U test. Categorical data were compared
by means of Fisher’s exact test.

Results

Study population and food allergies

Seventy-three patients (52 women; 18-72 years, median age
43 years) were included. Men and women equally frequently
(90 % respectively) reported allergic rhinoconjunctivitis sym-
ptoms. While men more often had a history of atopic der-
matitis (24 % vs. 13 %; not significant), women were more
frequently affected by bronchial asthma (25 % vs. 9 %; not
significant). The mean number of foods not tolerated was
nine (SD: 5.9, range: 4-13). The various foods mentioned as
triggers of immediate-type reactions are shown in Figure 1.
The most common triggers among patients with non-OAS
symptoms included hazelnut (75 %; 39/51), carrot (57 %;
29/51), peach (51 %; 26/51) and soy drinks (65 %; 17/26).

Overall, 95 % (69/73) of patients experienced OAS
symptoms; 52 % (38/73) skin reactions (pruritus, flush, ur-
ticaria, angioedema); 30 % (22/73) dyspnea; 21 % (15/73)
gastrointestinal symptoms; and 12 % (9/73) cardiovascular
reactions. Only 30 % (22/73) of patients were exclusively
affected by OAS symptoms and 6 % (4/73) exclusively by
non-OAS symptoms (respiratory, gastrointestinal, cardiovas-
cular). The majority of patients (64 %; 47/73) showed a com-
bination of OAS and non-OAS symptoms.

HRQL and selectivity

The mean overall FAQLQ-AF score was 3.7 (+ 1.6), thus in-
dicating mild to moderate impairment of HRQL (Table 1).
The most severe impairment overall was seen in the FAH
subscale (Food Allergy-Related Health), with a mean value
of 4.7 (= 1.8). Analysis of the FAQLQ-AF by gender and age

© 2015 Deutsche Dermatologische Gesellschaft (DDG). Published by John Wiley & Sons Ltd. | JDDG | 1610-0379/2015



Original Article FAQLQ-AF — German Version

90

80 - 78
75

~
o

(o))
o

55

H [$2]
o o
N
©
I
0

w
o

Reaction/consumption (%)

=~
&

SID

47;,,/.

b

& &
@ ()
O

Q

36 36 35
33
29 g
25 25
23
19
I IIII 15

> >y o & 0% o 9

& & S &&e & 8
s & T F R Y

monly OAS non-OAS symptoms

N N
o o o

Sy, %o,
7%

Figure 1 Triggers of immediate-type reactions (percentage of symptomatic patients in relation to the overall consumption of
various foods; separate figures are presented for exclusive OAS and non-OAS-symptoms).

Table 1 Detailed analysis of the FAQLQ-AF for various subpopulations (on a scale from 1—7, no impairment — maximum
impairment).

n Total AADR El RAE FAH FAIM
X SD X SD X SD X SD X SD X SD
Total 73 3.7 1.6 3.4 1.6 3.8 1.6 3.6 1.7 4.7 1.8 3.2 1.1
Women 52 4.1%* 1.4 3.8%* 1.6 4.2%* 1.4 4.1%* 1.6 5.2%* 1.5 3.5%* 1.0
Men 21 2.6** 1.5 2.3%* 1.4 2.6** 1.6 2.6** 1.7 3.4** 1.7 2.4** 1.0

18 — 43 years 38 3.4 1.5 3.2 1.6 3.5 1.6 3.2% 1.7 4.5 1.9 3.0 1.0

44—72 years 35 4.0 1.6 3.5 1.7 4.1 1.6 4.0* 1.7 4.9 1.7 3.4 1.1

1—7 foods 34 3.4 1.5 3.0* 1.5 3.5 1.6 3.4 1.6 4.6 1.8 2.9 1.1

> 8 foods 39 3.9 1.6 3.7% 1.7 4.0 1.6 3.8 1.8 4.7 1.8 3.4 1.1
Only OAS 22 3.1 1.5 2.9 1.5 3.2 1.7 3.1 1.6 4.2 1.8 2.9 1.2
Non-OAS 51 3.9 1.6 3.6 1.7 4.0 1.6 3.9 1.7 4.9 1.8 3.3 1.1
symptoms

Abbr.: AADR, allergen avoidance and dietary restrictions; El, emotional impact; RAE, risk of accidental exposure; FAH, food
allergy-related health; FAIM, food allergy-independent measure.
**p < 0.0001, *p < 0.05

© 2015 Deutsche Dermatologische Gesellschaft (DDG). Published by John Wiley & Sons Ltd. | JDDG | 1610-0379/2015



Original Article FAQLQ-AF — German Version

yielded — for all subscales — a significantly poorer HRQL
assessment in women (overall FAQLQ-AF score 4.1 vs. 2.6,
p = 0.0001) and elderly individuals. Here, individuals > 43
years of age (median split; n = 35, 77 % women, 23 % men)
rated the risk of accidental allergen exposure as higher than
younger patients (RAE: 4.1 vs. 3.2, p = 0.03). Especially
older women (> 43 years) showed a significantly greater im-
pairment of HRQL in the Eland RAE subscales than younger
women. In addition, patients with multiple FAs, especially
women, showed a significantly poorer HRQL in the AADR
subscale than younger women (3.7 vs. 3.0, p = 0.05). Interes-
tingly, patients with exclusive OAS symptoms (n = 22) and pa-
tients with generalized reactions (n = 51) did not significantly
differ in the assessment of their quality of life. Neither did
patients with life-threatening cardiovascular reactions (n = 9)
rate their quality of life as poorer than patients without

such symptoms (4.5 vs. 3.6; p = 0.129). There was, howe-
ver, a statistical trend towards poorer HRQL in patients with
non-OAS symptoms, for example with regard to the overall
FAQLQ-AF score (3.9 vs. 3.1; p = 0.057), AADR (3.6 vs.
2.9;p=0.093), EI (4.0 vs. 3.2; p = 0.064), RAE (3.9 vs. 3.1;
p = 0.066), and overall FAIM score (3.3 vs. 2.9; p = 0.093).

Construct validity and internal consistency

Construct validity is the result of correlating FAQLQ-AF and
FAIM scores. All individual questions contained in the German
FAQLQ-AF version correlated significantly with the overall
FAIM score, with scores between 0.5 and 0.86 (Table 2). The
overall FAQLQ-AF score also correlated significantly with the
overall FAIM score (r = 0.81; p < 0.0001), indicating excellent
internal consistency (Cronbach’s o = 0.98) of the FAQLQ-AF.

Table 2 Spearman’s correlation rank coefficients between individual FAQLQ-AF questions and total FAIM scores.

Correlation Mean FAQLQ-
coefficient AF scores
Given your food allergy, how bothersome is it for you to...
1 always have to pay attention to what you eat? 0.62 3.8
2  tobe able to eat fewer things? 0.61 3.8
3 be restricted in the kind of products you can buy? 0.67 3.6
4 have to read labels? 0.61 3.6
5 have the feeling of less control over what you eat when eating out? 0.72 3.6
6  have to refuse many things during social activities? 0.59 3.2
7  sometimes have to disappoint people trying their best to accommodate your food 0.50 33
allergy?
8  beless able to spontaneously accept an invitation for lunch or dinner? 0.57 2.9
9  notbe able to taste or try as many different dishes when eating out? 0.67 3.3
10 not be able to eat out as much? 0.61 2.9
11 personally have to check whether you can eat something when eating out? 0.69 3.3
12 hesitate eating certain products you deem problematic? 0.72 3.7
Given your food allergy, how bothersome is it for you...
13 when ingredients of a product change? 0.68 3.8
14 when labels are incomplete? 0.63 3.9
15  when the font size on labels is too small? 0.57 3.4
16 when the label states: “..may contain (traces of)....”? 0.70 3.7
17 thatingredients in certain products are different in other countries (for example, 0.53 3.5
during vacation)?
18 that people underestimate the problems you experience due to your food allergy? 0.71 3.7
19 thatitis unclear to which food you are allergic? 0.67 3.7
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Table 2 Continued.

Correlation Mean FAQLQ-
coefficient AF scores

20 thatyou have to explain to those around you that you have a food allergy? 0.50 3.1

21 with respect to your host or hostess, if you have an allergic reaction? 0.58 3.8
Given your food allergy, how worried are you...

22 about your health? 0.75 4.4

23 that your allergic reactions to foods will become increasingly severe? 0.66 5.0
Given your food allergy, how afraid are you...

24 of an allergic reaction? 0.68 4.3

25 of accidentally eating the wrong food? 0.70 4.0

26 of an allergic reaction when eating out, although your dietary restrictions have 0.71 3.8
been discussed beforehand?

27 When eating out, to what degree do you feel you are a nuisance because of your 0.67 2.8
food allergy?

28 How dejected do you feel once an allergic reaction occurs? 0.71 4.4

29 How apprehensive are you about eating something you have never eaten before? 0.69 3.7
How great do you think the likelihood is that you...

A will accidentally eat something to which you are allergic? 0.74 3.7

B will have a severe reaction, if you accidentally eat something to which you are allergic? 0.86 3.8

C  will die, if you accidentally eat something to which you are allergic? 0.7 2.1

D  cannot adequately deal with an allergic reaction, if you accidentally eat something 0.72 3.2
to which you are allergic?

E  How many foods do you have to avoid because of your food allergy? 0.78 3.5

[F How great is the impact of your food allergy on your social life? 0.77 2.6
Overall FAQLQ-AF score 0.81 3.7
Allergen avoidance and dietary restrictions (AADR) 0.73 3.4
Emotional impact (El) 0.82 3.8
Risk of accidental exposure (RAE) 0.75 3.6
Food allergy-related health (FAH) 0.77 4.7
Overall FAIM score - 3.2

Discussion consumption of apples and hazelnuts [22]. In addition, there

In order to ascertain the extent of everyday impairment in
patients with FA, the assessment of HRQL has proven to
be a suitable measuring instrument [21]. Our study shows
that the German FAQLQ-AF version is characterized by very
good construct validity and excellent internal consistency,
thus representing a reliable and valuable tool for measuring
HRQL in German-speaking adults with FA. Our patient co-
hort most frequently showed allergic symptoms following the

was a large number of patients who reacted to soy products.
This might, among other things, be due to a study on birch
pollen-associated soy allergy concurrently conducted at the
Department of Dermatology, University Hospital Leipzig
[22, 23]. Although OAS was by far the most frequently re-
ported clinical symptom, the majority of patients also stated
to have experienced non-OAS symptoms.

Analyzing the answers of the FAQLQ-AF, we noticed
a large difference in the subjective assessment of HRQL
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between men and women. The latter — displaying the same
clinical reactions as men — seemed to feel much more im-
paired in everyday life and with respect to social activities
because of their pollen-associated FA. Other authors have
also confirmed that women, in case of atopic as well as
non-atopic disorders, rate their quality of life as poorer than
men [24-27], and that health problems in general present a
greater burden for women than for men [28, 29].

Furthermore, we noticed partly considerable differen-
ces in the assessment of HRQL between older and younger
patients. Women in the older half of our cohort (> 43 ye-
ars) rated the risk of accidental allergen exposure as higher
than younger women. In addition, they were more afraid of
the occurrence of an allergic reaction, felt more frequently
dejected because of their FA, and were more apprehensive
about eating out. Among other reasons, they felt they had
no control over their food and that they were a burden to
their hosts. Among men, there were no such age differences,
which, however, may also be explained by the small number
of cases. In a cross-sectional study of the Swedish popula-
tion, Burstrom et al. were also able to illustrate the highest
health-related quality of life in younger men and the poorest
in older women [29].

It has been reported that there is a correlation between
the number of foods patients are allergic to and poorer qua-
lity of life [10, 17]. In our study, too, women with multiple
FAs also showed significantly poorer HRQL in the AADR
and RAE subscales than patients with fewer FAs. One might
speculate that this also has to do with impairments in the
area of social activities (including restaurant visits, family ga-
therings). Interestingly, some studies of adults with non-pol-
len-associated FA (without OAS) have been able to show a si-
gnificant impairment in HRQL in patients with anaphylaxis
[10, 17]. In our patient cohort, on the other hand, there was
only a slight tendency for a stronger impairment of HRQL
in patients with non-OAS symptoms compared to those with
exclusive OAS symptoms. Neither was there a significant dif-
ference in HRQL between patients with (n = 9) and without
(n = 64) cardiovascular reactions. Although one would ex-
pect that patients with severe immediate-type reactions take
their food allergy more seriously, are more careful in hand-
ling food, and are more anxious — given their past experien-
ce — than patients with milder symptoms, we were unable
to ascertain a significant correlation between the severity
of clinical reactions and the extent of HRQL impairment in
our cohort. Other studies in adults [30] as well as children
and adolescents with and without anaphylaxis have yielded
similar results [31, 32]. This may suggest that the patients’
personality structure plays a larger role in pollen-associated
FA than type and severity of symptoms, and that, therefore,
patients with milder symptoms may also indeed experience
impairment of their quality of life.

Interpretation of our data is limited by the fact that the
diagnosis of FA in our patients was exclusively based on their
personal accounts and not on food challenges tests. This,
however, is also true for many other studies on FA-related
quality of life [10, 17]. Moreover, given its monocentric de-
sign, the present study cannot be regarded as representative
of all German-speaking adults. Further studies with larger
patient groups are therefore recommended.

In conclusion, this is the first study to apply and validate
the German FAQLQ-AF version in adults with exclusive pol-
len-associated FA. We were able to show that OAS as well as
non-OAS symptoms may equally impair the quality of life,
and that women, elderly individuals, and those with multiple
food allergies are particularly affected by such impairment.

Clinical Relevance

For the first time, the FAQLQ-AF was validated in a German
cohort with pollen-associated FA. The questionnaire is avai-
lable for download at wwuw.faqlg.com.
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