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ABSTRACT
Introduction: One of the main causes of anaphylaxis in Europe is Hymenoptera stings. Epidemiological data
indicate that insect venom hypersensitivity concerns up to 5.0-7.5% of the population.
Aim: To assess the influence of selected clinical and socio-demographic factors on the tests used in the study:
WHOQOL-BREF (World Health Organization Quality of Life-Brief) and CECS (Courtauld Emotional Control
Scale).
Material and methods: The research was conducted among patients diagnosed with Hymenoptera venom
allergy, treated with immunotherapy. The following socio-demographic and clinical factors were evaluated:
gender, age, place of residence, marital status, education, professional activity, financial status, type of allergy
and duration of therapy. The research was carried out in 2014-2015 in the Chair and Clinic of Allergology,
Clinical Immunology and Internal Diseases, Jan Biziel University Hospital No. 2 in Bydgoszcz. The study was
conducted by means of a diagnostic survey using an interview.
Results: Quality of life varies significantly depending on age, education, professional activity and financial conditions.
The type of allergy significantly differentiates the value of CECS in the sample. People allergic to bee venom have
a higher CECS level = 53.54 compared to people allergic to wasp venom, which show a lower CECS level = 49.03.
Conclusions: Quality of life varies depending on age, education, professional activity and financial condi-
tions. A higher quality of life is found in the youngest people, with better education, professionally active
and declaring good financial conditions. Patients diagnosed with a bee venom allergy have a higher level of
emotional control.
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INTRODUCTION

Allergic diseases change the patients’ life, imposing nu-
merous restrictions on them. Allergy symptoms become
an important factor determining their life activity. One
of the main causes of anaphylaxis in Europe is Hyme-
noptera stings. Epidemiological data show that hyper-
sensitivity to insect venom affects up to 5.0-7.5% of the
population [1, 2]. In central Europe, Hymenoptera whose
venom causes allergic reactions include: honey bee (Apis
mellifera), bumblebee (Bombus), wasp (Vespula vulgaris
and Germanica) and hornet (Vespa crabro). In southern
Europe, Hymenoptera includes the Polistes species from
the family Vespidae, while in North and South America
and Australia - invasive fire ants (Solenopsis invicta) [3].

Reactions following a sting may pose a direct threat to
life. The only form of causal treatment of allergic diseases,
apart from the elimination of the allergen, is allergen-spe-
cific immunotherapy. Subcutaneous venom immunother-
apy treatment (VIT) is an effective method that reduces
the frequency of systemic reactions after the next sting.
The current European guidelines recommend VIT in peo-
ple with a systemic allergic reaction that exceeds general-
ized skin symptoms. However, VIT can also be an option
for adult patients with solely generalized cutaneous aller-
gic symptoms who have either a high risk for re-exposure
or suffer from a severely impaired quality of life.

Quality of life is subject to constant assessment by
an individual. It changes over time. It is susceptible to
many factors, both external and internal. It is evaluated by
comparing one’s own experiences, the value system and
comparison with the situation of other people. Research
on the health-related quality of life and the factors influ-
encing it have become an element of evaluation of various
therapeutic activities in almost all the fields of medicine,
including allergology. Evaluation of quality of life in the
case of the allergy to Hymenoptera venom enables the se-
lection of optimal treatment methods and, consequently,
may improve the effectiveness of the therapy.

The ability to express emotions prevents the accumu-
lation of emotional tension, which is especially important
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among people struggling with a disease and undergoing
long-term therapy. When experiencing negative emo-
tions, it is important to determine the emotional control
index, which means the subjective belief of an individual
concerning the ability to control one’s own reactions, de-
cision-making abilities and beliefs about the right choice.

AIM

The aim of the research was to assess the impact of se-
lected clinical and socio-demographic factors on the tests
used in the study: quality of life WHOQOL-BREF and
emotional control CECS. The research was conducted
among patients diagnosed with Hymenoptera venom
allergy, treated with immunotherapy. The following so-
cio-demographic factors were evaluated: gender, age,
place of residence, marital status, education, professional
activity, financial situation as well as the type of allergy
and the duration of therapy.

MATERIAL AND METHODS

The research was carried out in 2014-2015 in the Clinic
of Allergology, Clinical Immunology and Internal Dis-
eases, Jan Biziel University Hospital no. 2 in Bydgoszcz.
The method of a diagnostic survey with an interview was
used in the study. The study was conducted by means of
a diagnostic survey using a written interview.

The following questionnaires were used: the author’s
questionnaire containing questions about socio-demo-
graphic and clinical data and standardized questionnaires:
WHOQOL-BREF and CECS. The research was approved
by the Bioethics Committee of the Nicolaus Copernicus
University in Torun (KB 535/2013). Full and informed
consent to conduct the research was obtained from all
participants before the research began. The guidelines
contained in the Helsinki Declaration were followed in
the research.

The collected material was statistically analyzed, veri-
fying the hypotheses at the significance level p < 0.05. The
analyzed sample consists of only 114 patients. The sample
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is quite small, but the data are normally distributed and
hence parametric statistical tests could be applied.

The WHOQOL-BREF is a universal research tool for
assessing the quality of life. It was created on the basis of
the WHOQOL-100 questionnaire and commissioned by
the World Health Organization, covering the following
areas of life: physical and mental health, aspects of func-
tioning, independence, social relationships, environment
and religion, as well as global quality of life and health
self-assessment. The short version, the WHOQOL-BREF
scale, contains 26 questions for the analysis of four do-
mains (somatic, social, environmental and psychological)
and separately for the assessment of global quality of life
and health self-assessment. Scoring ranges from 1 to 5
and has a positive direction - the bigger the number of
points, the better the quality of life. Every sphere has 4-
20 points. The quality of life in every area increases with
the number of points obtained. The tool was adapted to
the Polish conditions by Wotowicka and Jaracz. The ob-
tained scale was characterized by high internal consisten-
cy (Cronbach’s a coeflicient was 0.89 for the first factor
and 0.85 for the second factor) [4].

The CECS by M. Watson and S. Greer, adapted into
Polish by Z. Juczynski, consists of three subscales. Each of
them contains seven statements related to the way of ex-
pressing anger, anxiety and depression. It is used to meas-
ure the subjective control of anger, anxiety and depression
in difficult situations. The CECS scale is a self-descrip-
tive tool. By summing up the results of the subscales,
the general emotional control index is determined. The
essence of the study is to determine the extent to which
an individual is subjectively convinced of the ability to
control his/her reactions when experiencing particular
negative emotions. The overall emotional control index
is within 21-84 points. The higher the result, the bigger
the suppression of negative emotions. While assessing the
reliability of the Polish version of the scale, by estimating
its internal consistency and absolute stability, the follow-
ing Cronbach’s o coeflicients were obtained: for the anger
control 0.80, depression 0.77, anxiety 0.78 and for the to-
tal emotion control index 0.87 [5].

RESULTS

A total of 114 respondents participated in the research,
including 71 (63%) women and 43 (37%) men. The study
included patients with Hymenoptera venom allergies di-
agnosed according to the EAACI (European Academy of
Allergy and Clinical Immunology) standards (history,
skin test results, specific IgE levels) who had a history of
a grade III or IV reaction to an insect sting according to
the Mueller classification. Induction of immunotherapy
was performed according to the rush protocol.
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Wasp venom allergy was confirmed in 83 (73%) re-
spondents, and bee in 31 (27%). In the first year, 38 (33%)
patients received specific immunotherapy, in the second
322%), in the third - 17 (15%), in the fourth — 15 (13%)
and in the fifth year - 19 (17%).

The respondents were divided into three age groups:
18-35 years (29 people; 25.5%), 36-55 years (56; 49%)
and over 55 years (29; 25.5%). More than half of them
lived in urban areas (66; 58%), the others in rural are-
as (48; 42%). Most of the respondents (79; 69%) were in
permanent relationships, 35 (31%) respondents claimed
that they were single. Over 3/4 of the respondents were
professionally active (79; 69%). A disability pension or
a retirement pension was the main source of income for
35 (31%) respondents. Almost all the respondents as-
sessed their financial situation as good (110; 96%). Only
a few respondents described their financial situation as
bad (4; 4%) [6].

The emotional control scale consists of 3 subscales, in
each of them the maximum possible score is 28 and the
overall score on the emotional control scale is the sum of
3 subscales, i.e. the maximum possible score is 84 points.
The higher the score, the stronger the suppression of
negative emotions, that is the person’s belief in the ability
to control their emotions. Among the respondents, the
average score for the entire scale was 50.19, the highest
score was obtained in the anxiety subscale 17.91 and the
lowest in the anger subscale 15.33, while in the depression
subscale it was 16.91 (Table 1).

CECS Cronbach’s a in the sample for the entire emo-
tional control scale was 0.85; for the subscales: anger 0.77;
depression 0.73; anxiety 0.72 (the authors obtained: for
the entire scale 0.87; for the subscales: anger 0.80; depres-
sion 0.77; anxiety 0.78).

Quality of life WHOQOL-BREF Cronbach’s a.: 0.9997
in the research sample. The assessment of quality-of-life
domains is presented in Table 2.

The WHOQOL value varies depending on age, educa-
tion, professional activity and financial conditions. We com-
pare the averages in the groups: WHOQOL-BREF and age.

Age significantly differentiates the statistical value of
WHOQOL in the research sample. The highest level of
91.28 was observed in the youngest group (0-35 years),

TABLE 1. Emotional control assessment

Variable M SD Min. Max.
Emotional control 50.19 10.16 23 80
Anger 15.33 419 7 27
Depression 16.91 4.02 7 28
Anxiety 17.91 4.10 8 28

M —mean, Min. — minimum value, Max. — maximum value, SD — standard deviation.
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TABLE 2. The assessment of quality of life

WHOQOL-BREF M Min. Max. SD

Individual overall perception of quality of life 3.83 1 5 0.703
Individual overall perception of one’s own health 3.36 1 5 0.873
Physical domain 26.68 8 34 4318
Psychological domain 21.09 8 28 3.468
Social relationships 11.66 5 15 2.039
Environment 28.41 14 38 4.132

WHOQOL-BREF — World Health Organization Quality of Life-Brief, M — mean, Min. — minimum value, Max. — maximum value, SD — standard deviation.

TABLE 3. Analysis of selected questionnaires and clinical and so-
cio-demographic determinants

Selected determinants WHOQOL- CECS
Socio-demographic and clinical BREF P-value
P-value
Gender 0.08 0.55
Age 0.01 0.62
Place of residence 0.83 0.43
Marital status 0.17 0.64
Education 0.01 0.76
Professional activity 0.01 033
Financial conditions 0.01 0.53
Type of allergy 0.50 0.04
Duration of therapy 0.05 0.80

Data in bold indicate statistical significance. WHOQOL-BREF — World Health Organiza-
tion Quality of Life-Brief, CECS — Courtauld Emotional Control Scale.

slightly lower 88.39 in the group of people between 36
and 55 years old, and the lowest 83.39 in the oldest group
(> 56 years old).

The level of education significantly differentiates the
statistical value of WHOQOL in the group. The highest
level of 91.81 was observed in the group of people with
university education, 86.67 with secondary education,
and 84.09 with vocational or primary education.

Professional activity significantly differentiates the
WHOQOL value in the sample. Professionally active peo-
ple show a higher WHOQOL level of 89.76, while people
who do not work are characterized by a lower level of
83.51.

Financial situation significantly differentiates
the WHOQOL value in the research sample. People
with a good financial situation show a higher level of
WHOQOL of 88.56, while people living in worse financial
conditions are characterized by a lower level of WHOQOL
of 68.00. The differences are statistically significant at the
p-value < 0.05. They were determined using the ¢-test.

The type of allergy significantly differentiates the
CECS value in the sample. People allergic to bee venom
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have a higher CECS level of 53.54 compared to people
allergic to wasp venom, which show a lower CECS level
of 49.03.

The differences are statistically significant at the p <
0.05 level. They were determined using the ¢-test (Table 3).

DISCUSSION

For most patients and their families, an allergic reaction
connected with a Hymenoptera sting is a highly stressful,
frightening experience. It negatively affects the quality
of life. It leads to a lack of a sense of security, increases
emotional anxiety related to everyday activities. Prior ex-
perience of anaphylaxis symptoms and anxiety related to
their recurrence play a significant role [6].

The evaluation of the quality of life, the level of anxi-
ety and depression among patients desensitized to Hyme-
noptera venom is raised in allergy research. The most fre-
quently used questionnaires include: WHOQOL-BREE,
VQLQ (Vespid Allergy Quality of Life Questionnaire),
HADS (Hospital Anxiety and Depression Scale), STAI
(State-Trait Anxiety Inventory for Adults) and Cantril
ladder.

In the presents study, the respondents assessed the
quality of life at an average and good level. The results
are in agreement with the studies by Guz et al. (research
sample of 100 people) using the WHOQOL-BREF ques-
tionnaire. The vast majority of respondents assessed the
quality of life as good or very good [3].

The aim of the study by Nowak et al. was to assess the
quality of life of patients after an intense anaphylactic re-
action. The research involved 61 patients. The mean value
of the VQLQ parameter was 4.57 in women and 5.29 in
men, the difference was not statistically significant [7].

Patients treated with immunotherapy have a higher
quality of life. This is confirmed by the research conduct-
ed by Mikulski et al., who were trying to compare the
quality of life (VQLQ) of people with indications for spe-
cific immunotherapy with venom vaccine (according to
EAACI guidelines). The studies were conducted among
patients who refused treatment and in those treated with
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immunotherapy. The analysis of the quality of life in the
group subjected to VIT and the group that refused it,
showed that the level of VQLQ in patients after the end
of treatment is significantly higher than in the untreated
ones (4.6 £1.5 vs. 3.2 £0.9). The difference was statisti-
cally significant (p = 0.001). The level of quality of life
was also higher when comparing those who started ther-
apy (VQLQ = 4.3 £1.9) and those who were not treated
(VQLQ = 3.2 £0.9), the difference was not statistically
significant (p = 0.06) [8].

According to the research by the Allergology Clinic,
University Hospital Groningen and the Department of
Clinical Epidemiology and Biostatistics, University of Mc-
Master, in Hamilton, immunotherapy for Hymenoptera
venom resulted in a clinically significant improvement in
quality of life of patients allergic to the venom of wasps [9].

The present study did not obtain statistically signif-
icant results regarding the influence of gender, place of
residence, marital status and the length of therapy on
the assessment of quality of life and emotional control.
The lack of statistical influence of gender on a quality of
life could be affected by the quality of data. Two-samples
t-test should be applied when both samples have a similar
number of observations, but the number of male respon-
dents is almost twice lesser than that of females. On the
other hand, Oude Elberink et al. in their research, also
draw attention to the lack of influence of the respondents’
gender on the quality of life [9]. A small sample size could
also be the reason of lack of a significance of correlation
between quality of life and the length of therapy. Since
p-value is 0.05, the result of the test is vague.

In the study conducted among 71 patients, Niedoszyt-
ko et al. assessed the quality of life (VQLQ) during VIT
initiation and after 1 year of treatment. The initial level of
quality of life in patients with a wasp venom allergy was
3.7 and did not depend on the severity of the anaphylactic
reaction. After 1 year of VIT, the VQLQ index increased
to 4.3 at the level of statistical significance. Initially, wom-
en evaluated their quality of life lower, but after a year
of therapy the sense of improvement was clearly visible.
After 1 year, 43% showed clinical improvement in VQLQ,
in 41% no change was observed, and in 15% deterioration
in the quality of life was noticed. According to the stud-
ies by Oude Elberink and Mikulski et al., the duration of
therapy improves the quality of life. This is also confirmed
in the research by Nowak et al. It is important that along
with the duration of venom immunotherapy, the intensity
of the fear of subsequent stings decreased.

The obtained results in the present study were con-
firmed in the available literature of other authors [10-13].

In the present study, the value of WHOQOL varies
depending on age, education, professional activity and
financial conditions. Age significantly differentiates the
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statistical value of WHOQOL in the research sample. The
highest level was observed in the group of the youngest
respondents whereas the lowest in the group of the old-
est patients (> 56 years old). According to Oude Elberink
et al., age did not affect the quality of life [9]. The impor-
tant result of the present study is that professional activity
significantly differentiates the quality of life in the sample.
Professionally active people show a higher quality of life
level than people who do not work. This result empha-
sizes that it is important to remain professionally active,
despite the difficulties associated with coping with the
symptoms of the disease, especially in periods of their
intensification.

According to Nowak et al., better-educated people
reached higher results in terms of knowledge about ana-
phylaxis, but it did not influence their quality of life, the
severity of anxiety or better compliance with the rules of
pre-exposure prophylaxis. In our own research, different
results were obtained. People with university education
declared a higher quality of life similarly to people who
were professionally active and in a better financial situa-
tion [7].

The study included 180 adult patients undergoing
VIT at the Department of Internal Diseases, Asthma and
Allergy of the Medical University of Lodz. Significantly
more patients were allergic to wasp than bee venom (146
vs. 34, p < 0.0001). Early and late adverse events occurred
more frequently during maintenance therapy (48 patients,
26.7%) than during VIT induction (32 patients, 17.8%),
and were more common in patients allergic to bees [11].

In the present study, the type of allergy significantly
differentiates the value of CECS in the research sam-
ple, which is novel. People allergic to bee venom show
a higher level of CECS - 53.54 compared to people aller-
gic to wasp venom whose level of CECS is lower — 49.03.
It is confirmed by the research of Nowak et al. People
allergic to wasp venom showed significantly higher im-
pairment of quality of life than people allergic to bee
venom [7].

Patients with a bee venom allergy showed a signifi-
cantly higher VQLQ before the beginning of immuno-
therapy than those allergic to the venom of Vespidae, and
it did not improve significantly after 1 year of VIT. This
is most likely connected with the fact that the question-
naire was designed with regard to the Vespidae allergy [7,
14-16]. Due to the size of the sample and the question-
naires used, there are some limitations in the design of
our study. The study included 114 patients, which is a suf-
ficient number for the use of standard questionnaires. In
a situation where there are no studies using similar scales,
the issue requires further research. Moreover, the recruit-
ed patients were at different stages of VIT, which made
the group heterogeneous.
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CONCLUSIONS

The quality of life of patients allergic to Hymenoptera
venom treated with immunotherapy differs depending

on

age, education, professional activity and financial

conditions. The type of allergy significantly statistically
differentiates the level of emotional control in the sample.
Patients diagnosed with a bee venom allergy have a high-
er level of CECS.
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