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Abstract
Aim: The effect of anxiety on dermographism and atopy test results had never been elaborated. Factors that
may affect cutaneous reactivity in skin tests should be determined to improve the accuracy and reliability of
results. Age, sex, dermographism, race, seasons of the year, circadian rhythm, and some drugs have been
shown to affect skin test results. The aim of this study was to investigate the effect of anxiety on
dermographism and atopy tests.

Method: According to Beck Anxiety Scale, 101 individuals with high anxiety levels were compared with the
other 101 individuals with an anxiety level of 7 and below. Skin prick test response, presence of phadiatope,
and dermographism were evaluated in all participants.

Results: There were 41 (40.6%) and 34 patients (33.7%) with a Beck anxiety score >7 who tested positive in
the skin test and Phadiatop, respectively. Moreover, 47 (46.5%) and 42 patients (41.6%) in the control group
had positive results in the skin test and Phadiatop, respectively, and there was no statistical difference
between the variables (p > 0.05). Dermographism was present in 37 (36.6%) and 30 patients (29.7%) in the
study and control groups, respectively. According to Beck anxiety scores, there was no statistically
significant difference between the groups in terms of the presence of dermographism, skin prick test
positivity, and Phadiatop positivity (p = 0.078, p = 0.395, p = 0.245, respectively). Symptomatic
dermographism was found more frequently in the anxiety group (p < 0.05).

Conclusion: In our study, anxiety does not affect atopy test results. Although anxiety levels did not affect the
atopy test results, there was a relationship between anxiety levels and dermographism.
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Introduction
Atopy is a state in which there is increased production of immunoglobulin E (IgE) antibodies to allergens [1].
Atopy is used to describe IgE-mediated allergic diseases that have a genetic predisposition such as asthma,
allergic rhinoconjunctivitis, and atopic dermatitis [2].

Atopic diseases are early-type IgE-mediated immune reactions, and diagnosing allergies requires a thorough
clinical history, skin tests, specific IgE measurements, and in some cases, provocation tests [3]. Skin tests are
the recommended initial diagnostic method due to their high sensitivity and reliability, cost-effectiveness,
and ease of application [4-5]. In predisposed individuals, dermally administered allergens (skin prick test)
cross-link with IgE on the surfaces of mast cells and stimulate them, which releases mediators that cause
edema and erythema of the surrounding skin [6]. The primary mediators of erythema and edema are
histamine and cellular and neurogenic structures (substance P, calcitonin gene-dependent peptide), and
neuropeptides, such as neurokinin A/B, can also contribute to this early reaction [7]. Histamine triggers the
release of substance P via the axonal reflex, which increases the early reaction (Lewis’s triple response) by
causing mast cells in the skin to release histamine [8]. Mast cells can be stimulated by both immunological
factors as well as non-immunological factors such as physical trauma. The response to physical trauma from
the skin is known as the triple response of Lewis [9-10]. An exaggerated triple response of Lewis, called
dermographism, is characterized by a magnified wheal-and-flare reaction [11]. In skin tests, physical trauma
during epicutaneous application causes the skin to swell, resulting in redness of the skin even without
sensitization in individuals with dermographism. This reaction could limit the diagnostic value of skin
testing [12]. “Dermatographism,” which literally means “writing on the skin,” is the most common type of
inducible physical urticaria, occurring in 1.5%-5% of the population [13].

Factors that could affect cutaneous reactivity in skin tests are evaluated using negative and positive
controls. The quality of the diluents, areas where the allergen is applied, age, race, seasonal factors, and
some drugs have been shown to affect test results [14-15].
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 Measuring the specific IgE in the blood (Phadiatop) is a time-consuming and expensive method, although it
is advantageous in some patients, such as in those who use anti-histaminic drugs, those with severe
dermographism, and generalized skin disease, or those with severe reactions to skin tests. A well-established
correlation exists between Phadiatop and skin prick test results [15]; however, skin tests are more sensitive
and specific [14-15].

 Anxiety disorders are the most common type of mental health disorder in the general population [16-17].
Anxiety is a specific condition wherein feelings of anxiety and fear accompany somatic symptoms due to
overstimulation of the autonomic nervous system [18]. Some studies have reported that anxiety and
psychological stress can influence allergy-related immune functions [19-20].

 The immune and nervous systems have a bilateral relationship, and this interaction occurs through nerves
as well as cytokines and neuropeptides secreted locally from the skin. The nervous system modulates the
immune system via neurotransmitters (acetylcholine noradrenaline, serotonin, histamine), neuropeptides
[adrenocorticotropic hormone (ACTH), prolactin, vasopressin, bradykinin, somatostatin, vasoactive
intestinal peptide (VIP), neuropeptide Y], neurological growth factors (neuron growth factor), and hormones
(adrenaline and corticoids), and the immune system influences nervous system functions through a variety
of molecules, including cytokines [tumor necrosis factor alpha (TNFα) and transforming growth factor beta
(TGFb)], chemokines (interferon), and nitric oxide [19, 21-22]. Proinflammatory cytokines in individuals
experiencing chronic stress and those with major depressive disorder have been observed to be elevated [23].

This study aimed to investigate whether a relationship exists between anxiety levels and atopy, and
dermographism and whether any neuroimmunological changes that occur in individuals with anxiety can
affect skin prick test results and specific IgE measurements in patients.

Materials And Methods
Of the 202 subjects (112 women, 90 men) who consented in writing and participated in the study, 101
subjects with a Beck anxiety score of ≤7 points, which is the accepted threshold value, were included in the
control group, and 101 subjects with a Beck anxiety score >7 were included in the study group. The cases
were formed from hospital staff and patient relatives who gave written consent and agreed to participate in
the study at the Mersin University Medical Faculty Hospital between November 2013 and March 2014. Skin
prick test response, presence of phadiatop, and dermographism were evaluated in all participants.

To evaluate the presence of dermographism, pressures of 20 g/mm², 36 g/mm², and 60 g/mm² were applied
to the paravertebral area of the upper back with a dermographometer (HTZ COMPANY HTZ Limited, Vulcan
Way, New Addington, UK) within a 10-cm linear area. Thereafter, erythema and wheal reactions were
evaluated. The mean of the widest and narrowest diameters of the wheal reaction was recorded with a 0.5-
mm scale ruler. A wheal response greater than 2 mm was considered positive.

Blood samples taken for Phadiatop determinations were centrifuged at 4,500 rpm for 5 min, and the
respective serums were then separated and stored in a freezer at −80°C. They were then collectively studied
using the fluoro-allergo sorbent assay method (ImmunoCAP 100, Pharmacia, Stockholm, Sweden).

Between 09:00 and 12:00, skin prick tests were applied on the upper back region in 3-cm wide intervals.
Before receiving the test, individuals were asked if they took calcium channel blockers, antidepressant drugs,
antihistamines, corticosteroids, angiotensin-converting enzyme (ACE) inhibitors, H2 receptor blockers,
and/or leukotriene receptor antagonists. Considering the half-life of these drugs in the patients who were
scheduled for the skin prick test, they were first discontinued, and skin prick tests were performed in a week.
The test areas were sanitized with ethyl alcohol and cotton and allowed to dry. Skin prick tests using 16
antigenic extracts were applied to the paravertebral area of the upper back (Table 1) using stallerpoint
lancets (Stallergenes, Antony, France). After 15 and 20 min, responses for histamine + control and allergen
extracts, respectively, were evaluated. A positive result was defined as a wheal reaction that was 2 mm more
than the mean of the diagonal diameters of that formed by the negative control.
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Skin prick test antigens  

Positive control (histamine hydrochloride 10 mg/mL)  

Negative control (temon)  

Mites  

Dermatophagoides farinea  

Dermatophagoides pteronyssinus  

Grain mix  

Four-grain mix (barley, corn, oat, wheat)  

Grass mix  

Mixture of five grasses (fingergrass, weedgrass, meadow kelptail, meadow bluegrass, sweet spring grass)  

Weed mix  

Compositae (goldenhead, dandelion, daisy, pine tree)  

Chenopodiaceae (white goosefoot, rough pigweed)  

Tree pollen mix  

Betulacea (alder, birch, hazelnut, hornbeam)  

Fagaceae (beech, red oak, horse chestnut)  

Oleaceae (ash, olive, privet)  

Salicaceae (poplar, willow)  

Fungal mixes  

Aspergillus (fumigatus, niger, nidulans)  

Cladosporium (clados poroides, herbarum)  

Penicillium (digitatum, exponsum, notatum)  

Animal product mix  

Feather mix (duck, goose, chicken)

TABLE 1: Antigenic extracts used in skin prick test.

Beck anxiety scale
Beck anxiety scale evaluates the frequency of anxiety symptoms experienced by individuals. It is a self-
assessment scale consisting of 21 items and scored between 0 and 3. The questions ask how much the feeling
of distress had disturbed the individual during the past week. According to the test scores, the classifications
are mild, moderate, and severe anxiety. The Turkish validity and reliability of the form developed by Beck et
al. were performed by Ulusoy et al. (1998), and the Cronbach alpha coefficient of the scale was 0.93, which
showed that the scale had sufficient reliability and validity [24-25].

For statistical analysis, the suitability of continuous variables for normal distribution was examined with the
Shapiro-Wilk test. Continuous variables were summarized as median (minimum-maximum) since the
distribution assumption was not provided. Categorical variables were summarized as numbers and
percentages. The Chi-square test was used in the analysis of the crosstables, and binary ratio comparisons
were made for meaningful results. The Mann-Whitney U test was used since the assumption of normal
distribution was not provided in the comparison of two groups, and the Kruskal-Wallis test was used since
the assumption of distribution was not provided in the comparison of more than two groups. Dunn's test,
one of the post hoc tests, was used to find the source of the difference between the groups. p < 0.05 was
accepted as the statistical significance level.

The ethics committee of Mersin University Faculty of Medicine approved the study (Approval 24/05/2013
and 2013/152).
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As BAP TF DTB (NYA) 2013-3 TU coded project

It was supported by the Mersin University Scientific Research Projects Unit.

Results
The demographic characteristics of the 202 patients aged 17-65 years are included in the study and are
summarized in Table 2. The gender distribution among the groups was homogeneous (p = 0.078), and there
was no statistically significant difference between the groups in terms of age (p = 0.900).

 
Anxiety group Beck
score: 8–15 (mild)

Anxiety group Beck score:
16–25 (moderate)

Anxiety group Beck score:
26–63 (severe)

Control group   Beck score:
0–7 (no anxiety)

p

Age (mean
year ± SD)

34.29 ± 13.456 37.28 ± 13.365 32.40 ± 13.644 34.54+12.190 0.900

Male/Female
(n)

29 / 23 8 / 21 7 / 13 46 / 55 0.078

TABLE 2: Demographic characteristics of individuals in the study and control groups.
SD, standard deviation

There were 41 (40.6%) and 47 patients (46.5%) that had positive skin test results in the study group with
high anxiety levels and control group, respectively, which was not significantly different (p > 0.05).
Phadiatop was positive in 34 (33.7%) and 42 patients (41.6%) in the study and control groups, respectively,
which was also not statistically significant.

Dermographism was detected in 37 (20.8%) and 30 patients (15.8%) in the study and control groups,
respectively. There was no statistically significant relationship between the groups in terms of
dermographism, skin prick test, and Phadiatop results (p = 0.078, p = 0.395, and p = 0.245, respectively).

Dermographism subgroups
In the study and control groups, simple and symptomatic dermographism was found in 21 (20.8%) and 16
patients (15.8%), and 24 (23.8%) and 6 patients (5.9%), respectively. In terms of Beck scores, there was a
statistically significant difference between the dermographism groups (p = 0.027). When the post hoc test
was performed to determine the source of the difference, the results showed that the symptomatic group
was statistically different from the other groups (p < 0.05). In patients with anxiety, symptomatic
dermographism was found to be significantly higher (Table 3).

 Anxiety group n (%) Control group n (%) Total p

Dermographism

No 64 (63.4%) 71 (70.3%) 135 (66.8%)

0.078Simple 21 (20.8%) 24 (23.8%) 45 (22.3%)

Symptomatic 16 (15.8%) 6 (5.9%) 22 (10.9%)

Skin prick test
Positive 41 (40.6%) 47 (46.5%) 88 (43.6%)

0.395
Negative 60 (59.4%) 54 (53.5%) 114 (56.4%)

Phadiatop
Positive 34 (33.7%) 42 (41.6%) 76 (37.6%)

0.245
Negative 67 (66.3%) 59 (58.4%) 126 (62.4%)

TABLE 3: Comparison of phadiatop, dermographism, and skin test results between the study
group with anxiety and the control group.

There was no statistically significant relationship between the groups in terms of skin prick test and Beck
anxiety scores (p = 0.865) and Phadiatop (p = 0.630). On the contrary, there is a statistically significant
relationship between the groups in terms of dermographism and Beck scores (p = 0.017) (Table 4).
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Anxiety group Beck
score: 8–15 (mild)

Anxiety group Beck
score: 16–25 (moderate)

Anxiety group Beck
score: 26–63 (severe)

Control group Beck
score: 0–7 (no anxiety)

p

Dermographism

No 38 (73.1) 12 (41.4%) 14 (70%) 71 (70.3%)

0.017Simple 8 (15.4) 11 (37.9%) 2 (10%) 24 (23.8%)

Symptomatic 6 (11.5) 6 (20.7%) 4 (20%) 6 (5.9%)

Skin prick test
Positive 21 (40.4) 12 (41.4%) 8 (40%) 47 (46.5%)

0.865
Negative 31 (59.6) 17 (58.6%) 12 (60%) 54 (53.4%)

Phadiatop
Positive 19 (36.5) 9 (31%) 6 (30%) 42 (41.6%)

0.630
Negative 33 (63.5) 20 (69%) 14 (70%) 59 (58.4%)

TABLE 4: Comparison of groups according to Beck anxiety score.

In terms of histamine responses, when individuals with dermographism were compared with other groups,
no statistical difference was found.

There was no statistically significant relationship between the groups in terms of their response to
histamine applied as a positive control (Table 5).

  Histamine responses median (min.-max.)   p

Groups
Anxiety group 7.5 (5–14.5)

 0.720
Control group 7.5 (4.5–12.5)

Dermographism

No 7.5 (4.5–12.5)

 0.578Simple 7.5 (5.25–14.5)

Symptomatic 7.5 (5.5–12)

Skin prick test
Positive 7.5 (5–14.5)

0.095
Negative 7.5 (4.5–12)

Phadiatop
Positive 7.5 (4.5–14.5)

0.118
Negative 7.5 (5–12)

TABLE 5: Comparison of wheal diameters as histamine 10 mg/mL response applied as positive
control in skin prick test.

Discussion
In our study, the effect of anxiety on dermographism and atopy tests was investigated. The results found no
relationship between anxiety levels and atopy test responses; however, there was a statistically significant
relationship between anxiety and symptomatic dermographism. Although a limitation of our study was that
the skin tests could not be repeated in those with different anxiety levels, this situation provided an
opportunity for the quantitative comparison between the groups by measuring the serologically specific IgE
level in individuals.

While the incidence of atopic diseases has been increasing worldwide in recent years, few studies have been
published that show the relationship between the nervous, endocrine, and immune systems in the same
process.

Allergic diseases have both genetic and environmental components, and psychological comorbidity is an
important aspect of these diseases; higher rates of anxiety have been reported in individuals with allergies
than in non-allergic controls [26].
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In 2007, Klokk et al. investigated the relationship between IgE levels and symptoms of anxiety and
depression in an adult female population [27]. In the study, the role of IgE as a possible biological
mechanism underlying the increase in the prevalence of anxiety and depression in atopic patients with
asthma, rhinitis, and eczema was questioned, but no relationship between them was found.

Kiecolt-Glaser et al. investigated the effects of stress and anxiety on positive skin test responses in 28 young
adults with allergic rhinitis. The results showed that laboratory stress increased allergen skin test responses
(wheal sizes) in more anxious patients. Data from this study demonstrated that stress and anxiety can
increase as well as prolong the symptoms of allergic rhinitis [28]; however, histamine (positive control) and
negative control skin prick test responses were not affected by stress in the study. Unlike our study, the
research investigated the effect of the acute stress response as a psychological factor on skin testing. In acute
stressful situations, hormonal effects are more prominent and dominant. Stress-related immunological
changes, particularly triggering the T helper 1 (TH1) to T helper 2 (TH2) switch, may increase allergic
responses in susceptible individuals, and cortisol and norepinephrine can promote TH1 to TH2
transition [29]. The data on histamine responses in this study are consistent with the data in our study [28].

In Japan, a study conducted by Kimata determined that a negative mood caused by the sadness in cases
where a drama video was shown decreased allergen wheal responses, whereas, in another study, it was
determined that stress caused by insomnia (sleep deprivation) increased the skin’s wheal responses to the
allergen [30-31]. Another study in Japan, where psychological factors such as positive affect were
investigated, reported that laughing reduced allergic skin wheal responses in patients with atopic
dermatitis, especially when the comedy video “Charlie Chaplin's Modern Times” or “Rowan Atkinson's The
Best Bits of Mr. Bean” was shown [32]. In another Japanese study, the effects of two different composers’
works and music on atopy tests in atopic dermatitis patients who are allergic to latex were examined, and it
was found that the reactions to allergic skin tests and levels of IgE antibodies in the blood decreased after
they listened to a Mozart concert. No change was detected in the patient group who listened to
Beethoven [33].

In a study investigating the relationship between depression as a psychological disorder and the skin prick
test, Timonen et al. found that the number of patients with depression increased regardless if the skin prick
result showed atopy in individuals with allergic symptoms, whereas a positive skin prick test result was not
associated with depression in the absence of allergic symptoms [34]. On the other hand, Radosević-Vidacek
et al. investigated the effects of exposure to stressful events, quality of life, and neuroticism on atopy. Their
study included 145 patients; however, no relationship was found between psychosocial factors and
atopy [35].

As a serological test, Phadiatop is a multi-specific IgE developed against common inhaled environmental
allergens, and it is a valuable screening method for the diagnosis of allergic sensitivity. When the skin prick
test is used as a reference in the general adult population, Phadiatop gives sufficiently accurate results when
diagnosing allergic sensitization. Vidal et al. used the skin prick test results as a reference for the diagnosis
of allergy sensitivity in 465 people and determined that the sensitivity, specificity, and positive predictive
value of Phadiatop were 70.8%, 90.7%, and 72.6%, respectively [15]. In 100 patients clinically diagnosed with
asthma and rhinitis, Eriksson found that the sensitivity, specificity, and positive predictive value of
Phadiatop were 92%, 98%, 98%, respectively [36]. Traiyan et al. reported an excellent (94.2%)
correlation between the skin prick test and Phadiatop in detecting aeroallergen sensitivity [37]. Based on
previous reports showing its high sensitivity and high positive predictive value, the diagnostic value of
Phadiatop has been confirmed. In various studies conducted in our country investigating the frequency of
atopy, rates ranging from 3.5% and 48.6% have been reported [38-39]. In our study, the frequency of atopy
was consistent with that of the general population, and no statistically significant difference was found
between the results of the skin prick test and Phadiatop to diagnose atopy (p > 0.05). In addition, the
sensitivity and specificity of Phadiatop were 70.1% and 93.81%, respectively, similar to those in the
literature.

While the frequency of dermographism in our study was 33.2%, symptomatic dermographism was detected
at a higher frequency in the anxiety group. This is consistent with data found in the literature, indicating
that anxiety is one of the etiological factors in dermographism [13]. In terms of histamine responses, when
individuals with dermographism were compared with other groups, no statistical difference was found. This
result supports the role of neuromediators other than histamine in the dermographic response. When the
groups were evaluated for polysensitization, sensitivity to more than one allergen was found in 19 cases in
the anxiety group and in 21 cases in the control group, and there was no statistically significant difference
between them.

These studies show that the relationship between psychosocial factors and atopy is complex, and many
factors play a role in this interaction. In the case of prolonged and excessive stress, excessive stimulation of
the hypothalamo-pituitary-adrenal axis leads to an increase in cell (Th1)-mediated/proinflammatory
cytokines due to deficiencies in regulatory mechanisms and glucocorticoid signaling, and this leads to
suppression of atopy due to Th2 responses. The increase in cortisol and epinephrine levels in the acute
phase of the stress response in anxiety and inhibition of nuclear factor kappa B (and other intracellular
proinflammatory signaling pathways) results in a decrease in cellular Th1 immune response and dominance
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of humoral (Th2) immune activation [21-22].

Many neurohormonal changes develop depending on the duration and severity of anxiety, which
subsequently affects the immune system at different levels.

Conclusions
Allergic diseases have both genetic and environmental components. Psychological comorbidity is an
important aspect of these diseases; higher rates of anxiety have been reported in individuals with allergies
than non-allergic control groups. Although the effect of anxiety on atopy test results is controversial, there
was a statistically significant relationship between anxiety levels and dermographism in our study. Larger
controlled-randomized studies with repeated skin prick tests at different anxiety levels are needed.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: This study was supported by Mersin University Scientific Research Projects Unit as a project with the
code of BAP TF DTB (NYA) 2013-3 TU. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
This study was prepared by Nurullah Yekta AKÇAM, in the Department of Clinical Immunology and Allergy,
Faculty of Medicine, Mersin University. This study was supported by Mersin University Scientific Research
Projects Unit as a project with the code of BAP TF DTB (NYA) 2013-3 TU. Gratitude and thanks to my
esteemed teacher and thesis advisor, Prof. Dr. Kamuran KONCA, who shared his experiences without
sparing invaluable scientific criticism in the preparation of this project.

References
1. Arshad SH, Tariq SM, Matthews S, Hakim E: Sensitization to common allergens and its association with

allergic disorders at age 4 years: a whole population birth cohort study. Pediatrics. 2001, 108:E33.
10.1542/peds.108.2.e33

2. Cohen S, Dworetzky M, Frick OL: Coca and Cooke on the classification of hypersensitiveness . J Allergy Clin
Immunol. 2003, 111:205-210. 10.1067/mai.2003.106

3. Fatteh S, Rekkerth DJ, Hadley JA: Skin prick/puncture testing in North America: a call for standards and
consistency. Allergy Asthma Clin Immunol. 2014, 10:44. 10.1186/1710-1492-10-44

4. Bernstein IL, Li JT, Bernstein DI, et al.: Allergy diagnostic testing: an updated practice parameter . Ann
Allergy Asthma Immunol. 2008, 100:s1-s148. 10.1016/s1081-1206(10)60305-5

5. Heinzerling L, Mari A, Bergmann KC, et al.: The skin prick test - European standards . Clin Transl Allergy.
2013, 3:3. 10.1186/2045-7022-3-3

6. Demoly P, Piette V, Bousquet J: In vivo methods for study of allergy skin tests, techniques, and
interpretation. Allergy: Principles and Practice. 5th ed. Middleton EJ, Reed CE, Ellis EF, Adkinson NF Jr,
Yunginger JW, Buse W (ed): Mosby Year Book, St Louis; 2003. 631-642.

7. Dreberg S: Pathophysiology of skin tests. Allergy. 1989, 44:13-21. 10.1111/j.1398-9995.1989.tb04211.x
8. Dreborg S, Frew A.: Position paper: allergen standardization and skin tests. Allergy. 1993, 48:49-54.

10.1111/j.1398-9995.1993.tb04756.x
9. Lewis T, Grant RT: Vascular reactions of the skin to injury. Part II. The liberation of a histamine-like

substance in injured skin; the underlying cause of factitious urticaria and of wheals produced by burning;
and observations upon the nervous control of certain skin reactions. Heart. 1924, 11:209-265.

10. Reynold CW, Janet A, Ellis CN: Dermographism: a review. J Am Acad Dermatol. 1984, 11:643-652.
10.1016/s0190-9622(84)70222-2

11. Soter NA, Kaplan AP: Urticaria and angioedema. Fitzpatrick’s Dermatology in General Medicine, 6th ed.
Freedberg IM, Eisen AZ, Wolff K (ed): McGraw Hill, New York; 2003. 1129-1139. 10.1016/j.jaad.2003.12.039

12. Martorell A, Sanz J, Ortiz M, Julve N, Cerdá JC, Ferriols E, Alvarez V: Prevalence of dermographism in
children. J Investig Allergol Clin Immunol. 2000, 10:166-169.

13. Taşkapan O, Harmanyeri Y: Evaluation of patients with symptomatic dermographism . J Eur Acad Dermatol
Venereol. 2006, 20:58-62. 10.1111/j.1468-3083.2005.01372.x

14. Kirmaz C, Yuksel H, Mete N, Bayrak P, Baytur YB: Is the menstrual cycle affecting the skin prick test
reactivity?. Asian Pac J Allergy Immunol. 2004, 22:197-203.

15. Vidal C, Gude F, Boquete O, et al.: Evaluation of the Phadiatop test in the diagnosis of allergic sensitization
in a general adult population. J Invest Allergol Clin Immunol. 2005, 15:124-130.

16. Dave ND, Xiang L, Rehm KE, Marshall GD Jr: Stress and allergic diseases. Immunol Allergy Clin North Am.
2011, 31:55-68. 10.1016/j.iac.2010.09.009

17. Berksun OE: Anksiyete ve Anksiyete Bozuklukları. Turgut Yayıncılık, Istanbul; Istanbul. 2003
18. Reiger DA, Narrow WE, Rae DS: The epidemiology of anxiety disorders . J Pychiatry Res Suppl. 1990, 2:3-14.

2022 Akcam et al. Cureus 14(2): e21994. DOI 10.7759/cureus.21994 7 of 8

https://dx.doi.org/10.1542/peds.108.2.e33
https://dx.doi.org/10.1542/peds.108.2.e33
https://dx.doi.org/10.1067/mai.2003.106
https://dx.doi.org/10.1067/mai.2003.106
https://dx.doi.org/10.1186/1710-1492-10-44
https://dx.doi.org/10.1186/1710-1492-10-44
https://dx.doi.org/10.1016/s1081-1206(10)60305-5
https://dx.doi.org/10.1016/s1081-1206(10)60305-5
https://dx.doi.org/10.1186/2045-7022-3-3
https://dx.doi.org/10.1186/2045-7022-3-3
https://scholar.google.com/scholar?q=intitle:In vivo methods for study of allergy skin tests%2C techniques%2C and interpretation
https://dx.doi.org/10.1111/j.1398-9995.1989.tb04211.x
https://dx.doi.org/10.1111/j.1398-9995.1989.tb04211.x
https://dx.doi.org/10.1111/j.1398-9995.1993.tb04756.x
https://dx.doi.org/10.1111/j.1398-9995.1993.tb04756.x
https://scholar.google.com/scholar?q=intitle:Vascular reactions of the skin to injury. Part II. The liberation of a histamine-like substance in injured skin%3B the underlying cause of factitious urticaria and of wheals produced by burning%3B and observations upon the nervous control of certain skin reactions
https://dx.doi.org/10.1016/s0190-9622(84)70222-2
https://dx.doi.org/10.1016/s0190-9622(84)70222-2
https://dx.doi.org/10.1016/j.jaad.2003.12.039
https://dx.doi.org/10.1016/j.jaad.2003.12.039
https://pubmed.ncbi.nlm.nih.gov/10923592/
https://dx.doi.org/10.1111/j.1468-3083.2005.01372.x
https://dx.doi.org/10.1111/j.1468-3083.2005.01372.x
http://apjai-journal.org/wp-content/uploads/2018/01/4IsthemenstrualcycleaffectingVol22No4December2004P197-1.pdf
http://www.jiaci.org/issues/vol15issue02/7.pdf
https://dx.doi.org/10.1016/j.iac.2010.09.009
https://dx.doi.org/10.1016/j.iac.2010.09.009
https://dx.doi.org/2003
https://dx.doi.org/2003
https://dx.doi.org/10.1016/0022-3956(90)90031-k


10.1016/0022-3956(90)90031-k
19. Kocabasoglu N: Anksiyete bozukluklarina acil yaklasim, takip ve tedavi. Turkiye Klinikleri J Surg Med Sci.

2007, 3:24-31.
20. Chida Y, Hamer M, Steptoe A: A bidirectional relationship between psychosocial factors and atopic

disorders: a systematic review and meta-analysis. Psychosom Med. 2008, 70:102-116.
10.1097/PSY.0b013e31815c1b71

21. Raison CL, Miller AH: When not enough is too much: the role of insufficient glucocorticoid signaling in the
pathophysiology of stress-related disorders. Am J Psychiatry. 2003, 160:1554-1565.
10.1176/appi.ajp.160.9.1554

22. Elenkov IJ, Iezzoni DG, Daly A, Harris AG, Chrousos GP: Cytokine dysregulation, inflammation and well-
being. Neuroimmunomodulation. 2005, 12:255-269. 10.1159/000087104

23. Hoge EA, Brandstetter K, Moshier S, Pollack MH, Wong KK, Simon NM: Broad spectrum of cytokine
abnormalities in panic disorder and posttraumatic stress disorder. Depress Anxiety. 2009, 26:447-455.
10.1002/da.20564

24. Beck AT, Steer RA : Beck Anxiety Inventory Manual. Harcourt Brace and Company, San Antonio; 1993.
25. Ulusoy M, Sahin N, Erkman H: Turkish version of the Beck anxiety inventory: psychometric properties . J

Cognitive Psychotherapy: Int Quaterly. 1998, 12:28-35.
26. Katon WJ, Richardson L, Lozano P, McCauley E: The relationship of asthma and anxiety disorders .

Psychosom Med. 2004, 66:349-355.
27. Klokk M, Götestam KG, Mykletun A: There are no association between IgE levels and symptoms of anxiety

and depression in the adult female general population. The Hordaland Health Study (HUSK). Nord J
Psychiatry. 2007, 61:410-417. 10.1080/08039480701788715

28. Kiecolt-Glaser JK, Heffner KL, Glaser R, et al.: How stress and anxiety can alter immediate and late phase
skin test responses in allergic rhinitis. Psychoneuroendocrinology. 2009, 34:670-680.
10.1016/j.psyneuen.2008.11.010

29. Marshall GD: Neuroendocrine mechanisms of immune dysregulation: applications to allergy and asthma .
Ann Allergy Asthma Immunol. 2004, 93:11-17. 10.1016/s1081-1206(10)61482-2

30. Kimata H: Emotion with tears decreases allergic responses to latex in atopic eczema patients with latex
allergy. J Psychosom Res. 2006, 61:67-69. 10.1016/j.jpsychores.2005.10.012

31. Kimata H: Enhancement of allergic skin responses by total sleep deprivation in patients with allergic
rhinitis. Int Arch Allergy Immunol. 2002, 128:351-352. 10.1159/000063854

32. Kimata H: Effect of humor on allergen-induced wheal reactions . JAMA. 2001, 285:738.
33. Kimata H: Listening to Mozart reduces allergic skin wheal responses and in vitro allergen-specific IgE

production in atopic dermatitis patients with latex allergy. Behav Med. 2003, 29:15-19.
10.1080/08964280309596170

34. Timonen M, Jokelainen J, Hakko H, Silvennoinen-Kassinen S, Meyer-Rochow VB, Herva A, Räsänen P: Atopy
and depression: results from the Northern Finland 1966 Birth Cohort Study. Mol Psychiatry. 2003, 8:738-
744. 10.1038/sj.mp.4001274

35. Radosević-Vidacek B, Kosćec A, Bakotić M, Macan J, Bobić J: Is atopy related to neuroticism, stress, and
subjective quality of life?. Arh Hig Rada Toksikol. 2009, 60:99-107. 10.2478/10004-1254-60-2009-1899

36. Eriksson NE: Allergy screening with phadiatop and CAP phadiatop in combination with a questionnaire in
adults with asthma and rhinitis. Allergy. 1990, 45:285-292. 10.1111/j.1398-9995.1990.tb00497.x

37. Traiyan S, Manuyakorn W, Kanchongkittiphon W, et al.: Skin prick test versus phadiatop as a tool for
diagnosis of allergic rhinitis in children. Am J Rhinol Allergy. 2021, 35:98-106. 10.1177/1945892420938300

38. Turktas H: Etyoloji ve patogenez. Natl Asthma Data. Turktas H, Kalyoncu F (ed): Ulusal Verilerle Astma,
Ankara; 1999. 48-55.

39. Kart L, Gulmez İ, Cetinkaya F: Kayseri merkezinde astma prevalansi. XX1. Ulusal Türk Tüberküloz ve Göğüs
Hastalıkları Kongresi Özet Kitabı. 1996, 487-491.

2022 Akcam et al. Cureus 14(2): e21994. DOI 10.7759/cureus.21994 8 of 8

https://dx.doi.org/10.1016/0022-3956(90)90031-k
https://www.turkiyeklinikleri.com/article/tr-anksiyete-bozukluklarina-acil-yaklasim-takip-ve-tedavi-48087.html
https://dx.doi.org/10.1097/PSY.0b013e31815c1b71
https://dx.doi.org/10.1097/PSY.0b013e31815c1b71
https://dx.doi.org/10.1176/appi.ajp.160.9.1554
https://dx.doi.org/10.1176/appi.ajp.160.9.1554
https://dx.doi.org/10.1159/000087104
https://dx.doi.org/10.1159/000087104
https://dx.doi.org/10.1002/da.20564
https://dx.doi.org/10.1002/da.20564
https://scholar.google.com/scholar?q=intitle:Beck Anxiety Inventory Manual
https://www.researchgate.net/publication/233792003_Turkish_Version_of_the_Beck_Anxiety_Inventory_Psychometric_Properties/link/0912f50b89f36c598c000000/download
https://pubmed.ncbi.nlm.nih.gov/15184694/
https://dx.doi.org/10.1080/08039480701788715
https://dx.doi.org/10.1080/08039480701788715
https://dx.doi.org/10.1016/j.psyneuen.2008.11.010
https://dx.doi.org/10.1016/j.psyneuen.2008.11.010
https://dx.doi.org/10.1016/s1081-1206(10)61482-2
https://dx.doi.org/10.1016/s1081-1206(10)61482-2
https://dx.doi.org/10.1016/j.jpsychores.2005.10.012
https://dx.doi.org/10.1016/j.jpsychores.2005.10.012
https://dx.doi.org/10.1159/000063854
https://dx.doi.org/10.1159/000063854
https://jamanetwork.com/journals/jama/article-abstract/1031196
https://dx.doi.org/10.1080/08964280309596170
https://dx.doi.org/10.1080/08964280309596170
https://dx.doi.org/10.1038/sj.mp.4001274
https://dx.doi.org/10.1038/sj.mp.4001274
https://dx.doi.org/10.2478/10004-1254-60-2009-1899
https://dx.doi.org/10.2478/10004-1254-60-2009-1899
https://dx.doi.org/10.1111/j.1398-9995.1990.tb00497.x
https://dx.doi.org/10.1111/j.1398-9995.1990.tb00497.x
https://dx.doi.org/10.1177/1945892420938300
https://dx.doi.org/10.1177/1945892420938300
https://scholar.google.com/scholar?q=intitle:Etyoloji ve patogenez
https://scholar.google.com/scholar?q=intitle: Kayseri merkezinde astma prevalansi. XX1

	Can Anxiety Affect Dermographism and Atopy Test Outcomes?
	Abstract
	Introduction
	Materials And Methods
	TABLE 1: Antigenic extracts used in skin prick test.
	Beck anxiety scale

	Results
	TABLE 2: Demographic characteristics of individuals in the study and control groups.
	Dermographism subgroups
	TABLE 3: Comparison of phadiatop, dermographism, and skin test results between the study group with anxiety and the control group.
	TABLE 4: Comparison of groups according to Beck anxiety score.
	TABLE 5: Comparison of wheal diameters as histamine 10 mg/mL response applied as positive control in skin prick test.


	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


