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Abstract
IInnttrroodduuccttiioonn::  Insect venom allergy (IVA) is related to a higher risk of life-threatening anaphylactic reactions, result-
ing in decreased quality of life (QoL). 
AAiimm::  The aim of the study is to: (1) assess the QoL, anxiety and depression among patients treated with venom
immunotherapy (VIT) and influence of VIT on the QoL, (2) compare patients with improvement and deterioration
in VQLQ during VIT and (3) to assess QoL among bee venom allergic patients.
MMaatteerriiaall  aanndd  mmeetthhooddss::  A total of 71 patients with VIT were studied. The following questionnaires were used (before
and after 1 year of VIT): HADS (Hospital Anxiety and Depression), STAI (Spielberg State-Trait Anxiety Inventory for
Adults), Cantril's Self-Anchoring Ladder, VQLQ (Vespid Allergy Quality of Life Questionnaire). 
RReessuullttss::  The VQLQ before VIT for wasp allergic patients was 3.7 (SD = 1.9) and improved after 1 year of VIT to 4.3 
(SD = 1.9), p = 0.007. Improvement of VQLQ was found in 23 subjects (44%), and deterioration in 8 (15%) wasp aller-
gic patients. The VQLQ of patients who experienced deterioration in VQLQ was significantly higher before VIT than
the remaining patients, p = 0.001. Pathological anxiety was diagnosed in 23 subjects (33%). Validation of the ques-
tionnaire was not possible for bee allergic patients.
CCoonncclluussiioonnss::  Quality of life of Polish IVA patients is comparable to other populations. Anxiety, not depression, was
more prevalent in IVA patients than in the general population. The therapy improves QoL, especially in women and
patients with impaired QoL before treatment. The VQLQ questionnaire has been validated among Polish patients
allergic to wasp and not bee venom.

KKeeyy  wwoorrddss::  insect venom allergy, immunotherapy, quality of life, anxiety, depression, Vespid Allergy Quality of Life
Questionnaire.

Introduction

The prevalence of insect venom allergy in the popu-
lation is estimated at 1-3% [1]. For the majority of patients,
systemic reaction to sting is the first life-threatening
health condition in life, related with high anxiety and feel-
ing of dying during the reaction. The risk of re-occurrence
of anaphylaxis among patients with the most severe reac-
tions is quite high and is estimated at 70% in the follow-
ing years [2, 3]. 

Insect venom allergy (IVA) is one of the most egali-
tarian in medicine. In contrast to the majority of diseases

(coronary artery disease, diabetes, hypertension, lung can-
cer, COPD and others), the style of life, wealth or nutrition
makes only a minor contribution to the pathology [2, 3].
Usually, the general health condition of insect venom aller-
gic patients is normal, in contrast to subjects suffering
from cancer, heart failure or other life-threatening or oth-
er chronic disorders with daily symptoms. Anaphylaxis
influences not only the physical but in most cases also
the social and psychological domain of life, due to limi-
tations on daily activities related to avoidance strategies
in order to prevent a re-sting and the presence of anxiety
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in contact with insects [4, 5]. Since the patients have no
symptoms of the disease if not stung, the influence on
social life is becoming more important [2-5]. The need to
measure quality of life, specifically addressing patients
with insect venom allergy, led to the development of the
VQLQ (Vespid Allergy Quality of Life Questionnaire). So
far, only Dutch and English language versions of the
health-related VQLQ questionnaire are available [4, 5].
Therefore, considering the differences in risk perception,
cultural and sociological impacts between countries, it
was interesting to examine whether factors influencing
the insect venom specific quality of life are also relevant
in the Polish population. The VQLQ questionnaire was
developed to measure the quality of life of wasp-allergic
patients, however the bee venom allergy is an important
problem in Poland, where about 25% of patients suffer
from bee allergy [6]. 

Aim

The aim of the study was to assess the quality of life
(QoL), anxiety and depression among patients treated
with venom immunotherapy (VIT) and the influence of
VIT on the QoL in Polish patients with IVA. The second
endpoint was to compare patients with improvement and
deterioration in VQLQ during VIT in order to predict the
effect of the treatment on the quality of life, which may
enable improvement of treatment protocols in the future.
The third point was to assess VQLQ among bee venom
allergic patients.

Material and methods

Patients with a history of grade III and IV systemic
reaction according to the Mueller scale [7] were eligible
for the study. IVA was diagnosed according to EAACI
guidelines based on history and additional examinations
(skin prick tests, intracutaneous tests, specific IgE for bee,
wasp and hornet venom) [2, 3]. The allergen used in VIT
was chosen on the basis of the recognition of the sting
after reaction, concomitant circumstances to the sting
and specific IgE. 

The initial phase was performed with a 5-day rush
procedure in accordance with the manufacturer’s instruc-
tions. Maintenance doses (100 µg) of venom immuno -
therapy were administered every 4-6 weeks. All patients
were informed that they should be equipped with 
a rescue kit containing adrenaline, oral steroids and 
antihistamine drugs during all steps of diagnosis and
treatment. 

Patients were offered the following Polish validated
questionnaires: VQLQ (Vespid Allergy Quality of Life Ques-
tionnaire) [4, 5], HADS (Hospital Anxiety and Depression)
[8], STAI (Spielberg State-Trait Anxiety Inventory for Adults)
[9], and Cantril’s ladder [10]. The first measurement was
taken during the initial phase of VIT in 2003/2004 and
2004/2005. The second measurement was performed

after one year of treatment, when they all were still on
treatment.

The English version of the VQLQ questionnaire [4, 5]
was translated into Polish by two independent Polish
native speakers. In the second step, the translation was
translated back into English by two independent English
native speakers. The final version was compared with the
original English version. Since no major differences in the
translations and the original version were found, the final
Polish version was used in the study. The VQLQ ques-
tionnaire consists of 14 questions with 7 possible answers
ranging from 1 (severe impairment of QoL) to 7 (no impair-
ment in QoL) [4, 5]. 

The VQLQ questionnaire was developed for wasp aller-
gic patients. In the present study it has also been tested
for QoL in bee venom allergic patients. 

The HADS is a questionnaire measuring anxiety and
depression in hospitalized patients. The questionnaire
has two scales measuring anxiety and depression. 
The scores of the questionnaire range from 0 to 21. Results
from 0 to 7 are regarded as normal, 8 to 10 as borderline,
and above 11 indicate high anxiety or depression [8].

The STAI is a questionnaire measuring two inde-
pendent aspects of anxiety: state and trait. The ques-
tionnaire has two scales, each containing 20 questions.
The trait scale was used in this study. The score of the
questionnaire ranges from 0 to 100. A score below 
39 indicates a low level of anxiety, between 40 and 
60 – normal anxiety, and 61 and above – pathological
anxiety [9]. 

Cantril's Self-Anchoring Ladder measures present and
anticipated future satisfaction with life. Steps of the lad-
der are numbered 0 (lowest) through 10 (highest) [10]. 

SSttaattiissttiiccaall  aannaallyyssiiss

Data on continuous variables (age, VQLQ) were pre-
sented as medians and standard derivations (SD). The
way the VQLQ score was calculated was published before
[3, 4]. The differences in VQLQ scores and HADS between
groups were analyzed using the U Mann Whitney Test.
Values of p < 0.05 were considered statistically signifi-
cant. Investigation of the internal consistency of the ques-
tionnaire was calculated with Cronbach α. Correlation
coefficients of VQLQ with the HADS, STAI and Cantril’s
ladder were calculated with Pearson’s correlation. The χ2

was used to compare the number of patients with anxi-
ety and depression in the studied subgroups. Statistica
8.0 PL (StatSoft, Tulsa, USA) software was used for sta-
tistical analysis.

The study was approved by the Ethical Committee of
the Medical University of Gdansk. 

Results 

A total of 71 successive patients treated because of
their IVA in the Department of Allergology, Medical Uni-
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versity of Gdansk (Poland), during the years 2003-2005
were included in this study. 

A clinically relevant allergy to wasp venom was diag-
nosed in 52 patients (73%) and to bee venom in 19 (27%)
of patients. The differences in gender distribution and
severity of the reaction were insignificant and are pre-
sented in Table 1. 

VVQQLLQQ  vvaalliiddaattiioonn  ffoorr  wwaasspp  aalllleerrggiicc  ppaattiieennttss

The internal consistency assessment by Cronbach α
was 0.92. Cross sectional validity of the Polish version of
VQLQ questionnaire was used by comparing the result of
VQLQ and HADS, STAI and Cantril’s ladder. The hypothe-
sis was to compare the results of the new instrument
(VQLQ) with validated and widely used tests. 

The correlation of results obtained by HADS and VQLQ
was median (before VIT: HADS A r = 0.3 HADS D r = 0.45;
after treatment HADS A r = 0.41 HADS D r = 0.23; 
p < 0.05). The correlation between the result of STAI trait
and VQLQ was before treatment r = 0.4; after treatment

r = 0.38 (p < 0.05). No correlation was found between 
the results of VQLQ and Cantril’s ladder.

Longitudinal instrument validation was made by cor-
relating the change in the results of VQLQ and HADS, STAI
and Cantril’s ladder results. The results were: HADS A
r = 0.27, HADS D r = 0.14, STAI r = 0.09, Cantril’s ladder 
r = 0.41 present and r = 0.38 anticipated future satisfac-
tion with life; p < 0.05.

VVQQLLQQ  rreessuullttss  iinn  wwaasspp  aalllleerrggiicc  ppaattiieennttss

The overall mean VQLQ score before start of VIT for
wasp allergic patients was 3.7 (SD = 1.9) and improved
after 1 year of treatment to 4.3 (SD = 1.9), p = 0.007. 
The overall mean change in VQLQ is 0.58 (SD = 1.6). 

The VQLQ before treatment in women was signifi-
cantly lower compared to men (p = 0.001). Mean VQLQ
in women improved after treatment p = 0.002, resulting
in a mean change of 0.89. Mean VQLQ among men did
not change after treatment, resulting in a mean change
of 0.1. The VQLQ before treatment of patients with grade
III reaction did not differ from patients with grade IV reac-
tion (Table 2).

A clinically significant improvement in VQLQ score 
(> 0.5) was found in 23 subjects (44%), no change in VQLQ
score (between –0.5 and 0.5) in 21 (41%), and a deterio-
ration of VQLQ score (< –0.5) in 8 patients (15%). More
men (5 [62%]) experienced deterioration, more women
(18 [79%]) – improvement in VQLQ (p = 0.03).

The mean age of 23 patients with improvement of
VQLQ was 45.8 years (SD 13.4), among them 18 women
(78%) and 5 men (22%). The VQLQ before VIT was insignif-
icantly lower, compared to the other patients (p = 0.056)
(Table 3).

The mean age of 8 patients with worsening of VQLQ
was 40 years (SD 13.8); among them 3 women (37%) and
5 men (63%). The VQLQ before VIT was significantly high-
er than the remaining patients (p = 0.001) (Table 3).

VVQQLLQQ  rreessuullttss  iinn  bbeeee  aalllleerrggiicc  ppaattiieennttss

In the group of patients allergic to bee venom, the
VQLQ score before start of venom immunotherapy was
4.5 (SD = 1.6) and did not improve after 1 year of treat-

TTaabbllee  11..  Patient characteristics

GGeennddeerr Men 27 (38%) Women 44 (62%)

VVeennoomm Bee 19 (26%) Wasp 52 (74%)

SSeevveerriittyy  ooff  rreeaaccttiioonn  aaccccoorrddiinngg  ttoo  MMuueelllleerr III 26 (36%) IV 45 (64%)

SSeevveerriittyy  ooff  rreeaaccttiioonn  iinn  bbeeee  aanndd  wwaasspp  aalllleerrggiicc  ppaattiieennttss Bee III grade Bee IV grade Wasp III grade Wasp IV grade
7 (36%) 12 (64%) 19 (36%) 33 (64%)

GGeennddeerr  ddiiffffeerreenncceess  iinn  wwaasspp  aanndd  bbeeee  aalllleerrggiicc  ppaattiieennttss Men allergic Women allergic Men allergic Women allergic 
to bee to bee to wasp to wasp

venom 11 venom 8 venom 16 venom 36 
(56%) (44%) (30%) (70%)

TTaabbllee  22..  Differences in VQLQ results in wasp allergic patients

GGeennddeerr  ddiiffffeerreenncceess  iinn  VVQQLLQQ  rreessuullttss

VQLQ before VIT* Men 4.8 (SD = 1.7) Women 3.1 (SD = 1.80)

VQLQ after VIT Men 5.0 (SD = 1.7) Women 4.0 (SD = 2.0)

Change in VQLQ Men 0.004 Women 0.89**

DDiiffffeerreenncceess  aaccccoorrddiinngg  ttoo  tthhee  sseevveerriittyy  ooff  rreeaaccttiioonn  
iinn  MMuueelllleerr  ssccaallee

VQLQ III 3.8 (SD = 1.9) IV 3.6 (SD = 1.9)

DDiiffffeerreennccee  iinn  VVQQLLQQ  aaccccoorrddiinngg  ttoo  tthhee  ccuullpprriitt  iinnsseecctt  bbeeffoorree  VVIITT

VQLQ Bee 4.5 (SD = 0.37) Wasp 3.7 (SD = 0.26)

DDiiffffeerreennccee  iinn  VVQQLLQQ  aaccccoorrddiinngg  ttoo  tthhee  ccuullpprriitt  iinnsseecctt  aafftteerr  VVIITT

VQLQ Bee 4.84 (SD = 1.87) Wasp 4.35 (SD = 1.96)

DDiiffffeerreennccee  iinn  cchhaannggee  ooff  VVQQLLQQ  dduurriinngg  VVIITT  aaccccoorrddiinngg  
ttoo  tthhee  ccuullpprriitt  iinnsseecctt

Change in VQLQ Bee 0.5 (SD = 1.21) Wasp 0.58 (SD = 1.68)

*p = 0.001, **p = 0.002
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ment with VIT (4.8; SD = 1.8). This means that the VQLQ
questionnaire could not be validated for bee venom aller-
gic patients.

HHAADDSS  rreessuullttss

A HADS – D score above 11 (indicating depression) was
found in 7 patients (10%). The HADS score characteristic
of high anxiety (HADS A above 11) was found in 23 sub-
jects (32%). High anxiety was found to be more frequent
in women: 18 (40%) than in men 5 (19%); however, this
difference was not statistically significant, similarly to dif-
ferences between patients allergic to bee and wasp and
the prevalence of depression between men and women.

SSTTAAII  rreessuullttss

Anxiety as a trait (STAI > 60) was present in 3 subjects
(4%) before VIT and in 1 patient (1%) after 1 year of treat-
ment. The correlation between anxiety measured by
HADS and STAI state was 0.47; p < 0.05. HADS A mea-
sures high anxiety not pathological thus some patients
are classified as having high anxiety by HADS but their
STAI result is still normal.

CCaannttrriill’’ss  llaaddddeerr  rreessuullttss

The highest score with anticipated present satisfac-
tion with life (scores 9-10) was found in 13 subjects (18%)
before VIT and 12 (17%) after 1 year of treatment. On the
other hand, the lowest scores (5 and below) were
observed in 16 patients (23%) before and 14 subjects
(20%) after VIT. No differences were found between men
and women and patients allergic to bee or wasp venom.
This measure increased in 27 cases (38%), remained sta-
ble in 19 (26%) and decreased in 25 subjects (37%).

The highest satisfaction with anticipated future sat-
isfaction with life (scores 9-10) was found in 20 subjects
(28%) before VIT and 12 (17%) after 1 year of treatment.
On the other hand, the lowest scores (5 and below) were
observed in 17 patients (25%) before and 13 subjects
(18%) after VIT. This measure increased in 27 (38%) cas-
es, remained stable in 18 (25%) and decreased in 26 sub-
jects (38%).

Discussion

In this study, we demonstrate firstly that VIT improves
the quality of life of venom allergic patients, especially in
women and patients with marked deterioration of qual-
ity of life. Secondly, insect venom allergic patients are
more anxious but not more depressive than the general
population. And finally, it has been possible to validate
the Polish version of VQLQ for wasp allergic patients, but
not for bee venom allergic patients.

The high internal consistency of the questionnaire is
proved by means of Cronbach α method. Validation of
the questionnaire shows similar results in Polish versions

of instruments validated and used before. The correla-
tion of disease specific instrument (VQLQ) with results
of treatment is better than the other instruments used,
because it covers aspects of life related specifically to IVA.
The VQLQ of Polish patients with IVA (VQLQ 3.7 SD = 1.9)
is similar to that described previously in the Dutch pop-
ulation (VQLQ 3.28, SD = 1.37) [4, 5]. The VQLQ after 1 year
of treatment in nonrandomized Dutch patients increased
significantly to 4.29, in the described population of Pol-
ish patients the increase is also significant: after treat-
ment the VQLQ was 4.3 [4, 5]. In this study, patients were
not randomized and all were treated with VIT. 

It was stated before that QoL impairment may be
regarded as an indication for therapy in subjects with
milder systemic reactions [3]. In this study, after 1 year 
of treatment we found 3 groups of patients with respect
to QoL change: (1) those, who experience improvement
in VQLQ, (2) patients without change and also (3) patients
who experienced deterioration in VQLQ. The most inter-
esting groups are patients with improvement and dete-
rioration in the QoL. The finding that treatment may wors-
en quality of life indicates that in some cases, therapy
should be tailored to prevent the deterioration of VQLQ.
It is likely that the male gender and high QoL before VIT
may indicate worsening of QoL despite the relevant clin-
ical benefit which patients experience owing to the ther-
apy. Thus, the question arises whether the treatment
might be limited to 3 years in patients with grade III reac-
tion and deterioration of VQLQ. Especially, if the deterio-
ration is still present at this time point and modification
of VIT scheme does not lead to the improvement of qual-
ity of life. In contrast, female gender, low QoL, anxiety and
depression are symptoms which describe patients expe-
riencing improvement in VQLQ. This observation supports
previous findings that patients with lower grades of reac-
tion than III might benefit from VIT by improvement in
the quality of life [3].

In both Dutch and Polish patients, gender differences
were observed. The QoL of women was more impaired in

TTaabbllee  33.. Comparison of wasp allergic patients with impro-
vement (n = 23) and deterioration (n = 8) in VQLQ

IItteemm PPaattiieennttss  wwiitthh  PPaattiieennttss  wwiitthh  
iimmpprroovveemmeenntt  ddeetteerriioorraattiioonn  

ooff  VVQQLLQQ  ((cchhaannggee  ooff  VVQQVVQQ  ((cchhaannggee  
iinn  VVQQLLQQ  >>  00..55)) iinn  VVQQLLQQ  <<  ––00..55))

Age [years] 45.8 (SD = 13.4) 40 (SD = 13.8)

Gender [%] (M/F)** 22/78 62/38

VQLQ before VIT* 3.12 (SD = 1.7) 5.7 (SD = 1.55)*

Severity of reaction 35/65 62/38
[%] (III/IV)

Anxiety measured 9 (39%) 1 (10%)
by HADS A, n (%)

*p = 0.001, **p = 0.03
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comparison with men. The gender effect in the Polish
population is even more significant than in the Dutch pop-
ulation. In contrast to the Dutch, VQLQ of men in Poland
did not improve after VIT. This might be caused by high
VQLQ of Polish males before VIT, higher even than in
females after treatment. This discrepancy might be
caused by cultural and psychological differences between
countries. The female predominance among patients with
IVA seems to be important. Women tend to incorporate
disease in their social life and share the information about
their own disease; on the other hand, they experience
lowered self-efficacy and personal control, thus their qual-
ity of life is lower than in males [11-16]. The male way of
facing disease is to minimize the illness, which may lead
to underestimation of the symptoms and possibly diffi-
culties in coping in life-threatening situations [11-16]. This
phenomenon may explain the difference in VQLQ be -
tween men and women. Furthermore, it is likely that there
are male patients who experienced the anaphylactic reac-
tion but did not look for the proper treatment including
VIT. This may happen partially owing to the fact that the
information about the need of VIT is not always provid-
ed at the emergency unit when the patient is discharged
from hospital.

In the present study, in contrast to the Dutch study
[4, 5], patients with allergy to bee and wasp were includ-
ed. The majority of studied patients were not sure if the
culprit insect was bee or wasp. Poland is one of the
biggest producers of honey; beehives are often built in
the gardens localized in the close neighborhood of build-
ings. Furthermore, knowledge of the differences between
Hymenoptera species is not prevalent among the gener-
al population, and many patients did not see the culprit
insect. Therefore, our hypothesis was that the quality of
life of patients allergic to bee venom does not differ from
wasp allergic patients. The VQLQ questionnaire was
designed for patients with wasp allergy. In our study, no
change in VQLQ score in patients allergic to the bee ven-
om was found, therefore the VQLQ questionnaire could
not be validated for patients with a bee venom allergy.
There are a few reasons for these differences. Most of the
bee venom allergic patients, in contrast to the wasp aller-
gic group, were male. Bee venom allergic patients had
higher VQLQ before treatment. Finally, the VQLQ ques-
tionnaire was designed for wasp allergic patients and
may not cover the items important for subgroups of bee
allergic patients, such as farmers, gardeners or bee keep-
ers. Thus, the usage of VQLQ should be restricted to wasp
venom allergic patients only.

Anxiety was diagnosed in 23 subjects (33%) using
HADS questionnaire and in 7 (10%) using STAI. The preva-
lence of depression was lower and using HADS was diag-
nosed in 7 cases (10%). The WHO “Psychological Prob-
lems in General Health Care” study estimated the
prevalence of described disorders in primary care patients
as 10.2% for anxiety and 11.7% for depression [13]. Thus,

the prevalence of anxiety in insect venom allergic patients
is higher in comparison to the general population, which
may be caused by the severity and unpredictable nature
of IVA. The prevalence of depression in IVA patients is
similar to the general population. The difference in VQLQ
in patients with depression did not reach statistical sig-
nificance, probably owing to the low number of patients.
Both data indicate that depression does not decrease the
quality of life of the IVA patients. The difference in VQLQ
between patients with anxiety diagnosed by previously
validated instruments confirms the discriminative valid-
ity of the Polish version of VQLQ. Furthermore, the instru-
ment measures aspects of health which were not cov-
ered by previous instruments, which may explain why the
correlation of results was medium. Thus, the need of
a health-related questionnaire in this group of patients
was confirmed.

Satisfaction with life measured by Cantril’s ladder was
described previously in a group of 2893 students in
Poland. The lowest scores indicating poor satisfaction
with life were found in 31% of cases [14, 15]. In this study,
the proportion of satisfied individuals was lower (23%
before VIT). Furthermore, a statistically insignificant trend
to decrease the numbers of patients with low satisfac-
tion with life after treatment was found. 

In conclusion, national language versions of such val-
idated health related questionnaires as VQLQ are impor-
tant in the treatment of patients with IVA. The VQLQ
questionnaire has been validated among Polish patients
allergic to wasp not bee venom. The quality of life of
insect venom allergic patients is as impaired as in patients
in other populations. Anxiety, not depression, was more
prevalent in IVA patients than in the general population.
The therapy improves QoL especially in women and
patients with impaired QoL before treatment.
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