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ABSTRACT

Objective: Drug allergy labels are common in clinical practice; however, misconceptions, insufficient knowledge, and inadequate
management may negatively affect patient safety and healthcare utilization. Data regarding patient knowledge, attitudes, and perspectives
on drug allergy remain limited, particularly among adults with suspected drug hypersensitivity.

Materials and Methods: In this cross-sectional survey study, 189 adult patients referred to a tertiary Allergy and Immunology outpatient
clinic for suspected drug allergy between September and November 2025 were enrolled. Data were collected using a structured
questionnaire assessing demographics, knowledge regarding drug allergy, attitudes toward drug allergy, and patient perspectives on drug
allergy management. Knowledge scores ranged from 0-10, and attitude scores were calculated using a 5-point Likert scale. Associations
between demographic and clinical variables and questionnaire outcomes were analyzed using non-parametric tests, correlation analyses,
and multivariable linear regression.

Results: The median age of the participants was 40 years, and 59.6% were female. The median knowledge score was 8/10, with 9.0%
of participants answering all knowledge questions correctly. Higher educational attainment was significantly associated with better
knowledge scores (p<0.001), whereas increasing age was negatively correlated with knowledge level (p=-0.244, p<0.001). Knowledge
and attitude scores showed a weak positive correlation (p=0.169, p=0.020). Only 18.0% of participants reported written confirmation
of their drug allergy diagnosis, and 27.5% had received written information regarding safe alternative medications. Although 78.3%
expressed willingness to undergo drug provocation testing, 16.4% reported rarely or never disclosing their drug allergy history during
healthcare visits.

Conclusion: Adults with suspected drug hypersensitivity demonstrated generally favorable knowledge and attitudes regarding drug
allergy; however, substantial gaps remain in documentation, communication, and patient-centered management practices. These
findings highlight the need for improved education, standardized documentation, and broader implementation of specialist-guided
drug allergy evaluation to optimize long-term patient safety.
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INTRODUCTION reactions related to the pharmacological properties of the
drug. In contrast, drug hypersensitivity reactions (DHRs)
are unpredictable, dose-independent type B reactions that

account for approximately 6-10% of all adverse drug re-

Drug allergies and adverse drug reactions are an in-
creasingly important health concern and may lead to po-

tentially preventable life-threatening reactions, particular-
ly in patients with known drug allergies (1). Most adverse
drug reactions are predictable, dose-dependent type A
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actions (2). Drug hypersensitivity reactions may present
with a broad clinical spectrum, ranging from immediate
reactions (occurring within 1-6 hours after drug intake),
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such as urticaria, angioedema, or anaphylaxis, to delayed
reactions (occurring >6 hour after drug intake), including
maculopapular eruptions, severe cutaneous adverse reac-
tions (such as SJS/TEN, DRESS, and AGEP), single-organ
reactions (such as drug-induced liver injury and autoim-
mune hemolytic anemia), and drug-specific hypersensitiv-
ity syndromes (3).

Numerous studies have investigated the epidemiology
of drug hypersensitivity reactions; however, in many cases,
distinctions between immediate and delayed reactions, as
well as reaction subtypes, have not been clearly established.
Moreover, diagnoses are often made in emergency settings
without subsequent confirmation by an allergist. Conse-
quently, the real-world incidence and clinical characteris-
tics of drug hypersensitivity reactions remain incompletely
defined (1). When patients are referred to an allergy spe-
cialist, they often interpret their drug allergy based on per-
sonal experiences and existing knowledge, shaping their
healthcare-related decisions accordingly. Knowledge and
attitudes regarding drug allergy may influence healthcare
utilization, costs, and morbidity through unnecessary
drug avoidance or inappropriate medication use. In this
context, the aim of the present study was to evaluate the
level of knowledge regarding drug hypersensitivity reac-
tions among patients with a history of DHR and to identify
potential determinants that may contribute to the manage-
ment of drug hypersensitivity reactions

MATERIAL and METHODS

Patients with a history of drug allergy who were re-
ferred to the Immunology and Allergy outpatient clinic of
Adana City Training and Research Hospital were included
in the study. This study was conducted between Septem-
ber 30, 2025 and November 15, 2025 among adult patients
evaluated for suspected drug allergy at a tertiary care cen-
ter. A total of 189 participants were enrolled. All partici-
pants were aged 218 years and provided written informed
consent prior to participation.

The questionnaire was developed by physicians spe-
cialized in Allergy and Immunology based on the current
literature. Data were collected using a structured question-
naire consisting of four sections: demographic character-
istics, knowledge regarding drug allergy, attitudes toward
drug allergy, and practices related to drug allergy manage-
ment. The demographic section included questions on age,
sex, and educational level.

The knowledge section consisted of 10 questions as-
sessing participants’ knowledge regarding drug allergy.
Each question was coded as 1 for a correct answer and
0 for an incorrect answer, and the total knowledge score
was calculated on a scale ranging from 0 to 10. The atti-
tude section consisted of four statements evaluated using
a 5-point Likert scale ranging from “strongly disagree” to
“strongly agree” Total and mean attitude scores were calcu-
lated, with higher scores indicating more positive attitudes.

The practice section comprised four questions assess-
ing real-life behaviors related to drug allergy management.
This section evaluated prior confirmation of the diagnosis,
disclosure of drug allergy history to healthcare professionals,
willingness to undergo drug provocation testing, and receipt
of written information regarding safe alternative medica-
tions. The questionnaire was administered to patients with
a history of drug allergy who were presenting to an allergy
center for the first time. The questionnaire was completed
on the day of the patient’s visit to the allergy clinic, as the
patient had previously experienced a drug allergy. The
questionnaire and consent form were given to the patient
in printed form and completed by the patients themselves.

Ethical approval was obtained from the Scientific Re-
search Ethics Committee of Adana City Training and Re-
search Hospital (Decision No: 744/17, Date: September
25, 2025). Written informed consent was obtained from
all participants and was conducted in accordance with the
principles of the Declaration of Helsinki.

Statistical Analysis

Statistical analysis were performed using the Jamovi
software (version 2.6). Continuous variables were pre-
sented as medians (interquartile range), and categorical
variables were expressed as numbers (percentage). The
normality of continuous variables was assessed using the
Shapiro-Wilk test. As the data were not normally distribut-
ed, non-parametric tests were used for group comparisons.
The Mann-Whitney U test was applied for comparisons
between two groups, and the Kruskal-Wallis test was used
for comparisons among more than two groups, followed
by pairwise comparisons when appropriate. Associations
between continuous variables were evaluated using Spear-
man correlation analysis. Multivariable linear regression
analysis was performed to identify independent factors
associated with knowledge scores, including demographic
variables, attitude scores, and practice-related variables in
the model. Internal consistency of the questionnaire sec-
tions was assessed using Cronbach’s alpha coefficient. A p-
value of <0.05 was considered statistically significant.
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RESULTS

A total of 189 patients were included in the study. The
median age of the participants was 40 years, with an age
range of 18-79 years (IQR: 23). Of the participants, 59.6%
(n=112) were female. Regarding the educational level,
40.2% (n=76) had completed university education. A pre-
vious diagnosis of drug allergy was reported by 41.8% of
the patients (n=79). This refers to patients who expressed
experiencing allergies or who were assessed as having a
drug allergy by a healthcare professional in a healthcare
setting and received a possible diagnosis verbally or in
writing. When reasons for referral to an allergy specialist
were examined, the most common reason was presenta-
tion following an acute reaction (36.5%). Demographic
and clinical characteristics of the study population are pre-
sented in Table I.

The median total knowledge score derived from the
knowledge questions was 8, with scores ranging from 2 to
10 (IQR: 2). Analysis of correct response rates showed that
the highest proportion of correct answers was observed
for Question 5 at 96.8% (n=183). Among the items with
relatively lower performance, the correct response rate
for Question 10 was 68.3% (n=129) (Table II). Distribu-
tion of total knowledge scores demonstrated that 26.5% of
participants answered 8 questions correctly and 25.4% an-
swered 9 questions correctly. Overall, 9.0% of participants
answered all questions correctly.

The median mean attitude score was 3.50, with values
ranging from 0 to 4 (IQR: 1). The median total attitude

score was 14, with scores ranging from 0 to 16 (IQR: 4).
Evaluation of the attitude scale demonstrated that the ma-
jority of participants responded favorably to the statements.
The proportion of participants selecting “strongly agree”
was 67.7% (n=128) for Question 3.11, 76.2% (n=144)
for Question 3.12, 60.8% (n=115) for Question 3.13, and
49.7% (n=94) for Question 3.14. Internal consistency of
the attitude scale was acceptable, with a Cronbach’s alpha
coefficient of 0.754.

Table I: Demographic and clinical characteristics of the study
population (n=189)

Variables n (%)
Age, years Median: 40
Sex

Female 112 (59.6)

Male 76 (40.4)
Education level

Primary school 43 (22.8)

Secondary/high school 70 (37.0)

University 76 (40.2)
Previous diagnosis of drug allergy

Yes 79 (41.8)

No 110 (58.2)
Reason for healthcare admission

After an acute reaction 69 (36.5)

Physician referral 66 (34.9)

Self-admission 48 (25.4)

Table II: Distribution of correct response rates for knowledge questions

Question Number

Correct answers

n (%)

Question 1 (If I am allergic to one antibiotic (e.g., penicillin), I am also allergic to all antibiotics) 157 (83.1)
Question 2 (Drug side effects (e.g., stomach pain, dizziness) are the same as drug allergy) 137 (72.5)
Question 3 (An allergy cannot develop later to a drug that I previously used without problems) 147 (77.8)
Question 4 (If I am allergic to analgesic-non steroidal anti-inflammatory drugs-, I cannot use any analgesics) 139 (73.5)
Question 5 (In suspected drug allergy, the medication should be stopped immediately and medical advice

should be sought) LB (EE)
Question 6 (Individuals with painkiller or antibiotic allergy cannot receive anesthesia for any dental treatment) 139 (73.5)
Question 7 (The diagnosis of drug allergy can be definitively confirmed for every drug with a single blood test) 161 (85.2)
Question 8 (If I am allergic to one drug, I need to undergo testing every time before using other medications) 109 (57.7)
Question 9 (A label of “antibiotic allergy” may lead to unnecessary changes in antibiotic treatment) 121 (64.0)
Question 10 (Drug allergies are predictable conditions) 129 (68.3)
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Comparison of knowledge scores according to sex
revealed no statistically significant difference between
groups (p=0.527). However, knowledge scores differed
significantly according to educational level (Kruskal-Wal-
lis x*=23.6, p <0.001). Pairwise comparisons demonstrated
that university graduates had significantly higher knowl-
edge scores than both primary school and secondary/high
school graduates.

No statistically significant difference in attitude scores
was observed according to sex (p=0.065). Similarly, atti-
tude scores did not differ significantly across educational
levels (p=0.072) (Table III).

Evaluation of practice-related questions showed that
only 18.0% of participants (n=34) reported having their
drug allergy diagnosis confirmed by written documenta-
tion. These were formal/informal documents given by a
healthcare professional after the patient experienced a
drug allergy. A total of 59.8% (n=113) indicated that they
always disclosed their drug allergy during physician visits
and at pharmacies. Regarding willingness to undergo drug
provocation testing, 78.3% of participants (n=148) stated
that they would accept the test. When receipt of written

Table III: Comparison of knowledge scores and attitude scores
according to demographic variables

Variables Knowledge Score Attitude Score
p-value p-value

Sex 0.527 0.065

Education level <0.001" 0.072

*p <0.05 was considered statistically significant.

Table IV: Responses to practice-related questions regarding
drug allergy management among participants (n=189)

Practice-related variables Response n (%)
Written confirmation of drug Yes 34 (18.0)
allergy diagnosis No 155 (82.0)
Always 113 (59.8)
Disclosure of drug allergy .
during healthcare visits Sometimes 45(23.8)
Rarely or never 31 (16.4)
Accept 148 (78.3)
Wllhngnfess to updergo drug Refuse 40 (212)
provocation testing
Undecided 1(0.5)
Receipt of written information Yes 52(27.5)
on safe alternative medications No 137 (72.5)

information regarding safe alternative medications for an-
algesic or antibiotic allergy was assessed, 27.5% of partici-
pants (n=52) reported having received such information.
Practice-related data are presented in Table I'V.

When the relationships among age, knowledge score,
and attitude score were evaluated, a weak negative cor-
relation was observed between age and knowledge score
(Spearman p=-0.244, p <0.001), indicating that knowl-
edge scores tended to decrease with increasing age. A weak
positive correlation was identified between knowledge
score and attitude score (Spearman p=0.169, p=0.020). In
contrast, no significant association was found between age
and attitude score (p=0.995).

DISCUSSION

In the present study, the majority of patients with a
history of drug allergy were female. Negative correlations
were observed between age and all questionnaire scores,
whereas a positive correlation was identified between
knowledge and attitude scores. In addition, educational
level was significantly associated with knowledge score.
Although the impact of drug allergy on quality of life has
been widely discussed, data regarding patients’ knowledge
and attitudes toward drug allergy remain limited in the lit-
erature.

Drug hypersensitivity reactions are common aller-
gic conditions in adulthood. Although prevalence varies
according to the mean age of the study population and
whether participants are evaluated in inpatient or outpa-
tient settings, the self-reported prevalence of DHRs ranges
between 7% and 20% (4,5). Approximately 25% of our pa-
tients presented to the allergy clinic on their own initiative
following a drug-related reaction.

Many patients with a history of drug hypersensitivity
continue to carry this label without undergoing further
diagnostic evaluation by an allergy specialist (4,6,7). This
may be due to several factors, including: reactions being
rarely documented; the influence of factors other than the
suspected drug (such as illnesses, side effects, additives); or
decreased sensitivity due to the long time elapsed since the
reaction. Another contributing factor may be physicians’
reluctance to perform diagnostic testing due to the lack of
universally standardized diagnostic protocols for certain
drugs (8,9). In our cohort, only 18% of patients had docu-
mented records related to drug allergy prior to evaluation
by an allergy specialist. Although 48% reported having
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previously received a diagnosis of drug allergy, this diag-
nosis appeared to have been based primarily on prior reac-
tions and had not been formally documented in writing by
an allergy specialist. Additionally, one-quarter of patients
presented to an allergy specialist on their own initiative.

The self-reported prevalence of drug allergy was found
to be 7.8% and 7.7% in two studies including 2,309 and
2150 patients, respectively (4,10). As our study was not
designed as an epidemiological prevalence study, only the
rates of self-referral and documented versus undocument-
ed drug allergy diagnoses were evaluated; nevertheless,
these findings were generally consistent with the existing
literature.

Allergic drug reactions are generally more common in
females than in males; however, this difference may vary
depending on the type of reaction and the age distribu-
tion of the study population (11,12). A study from Tiirkiye
demonstrated a significant association between female sex
and a higher prevalence of drug hypersensitivity reactions
(5). Similarly, female predominance was observed in our
study population.

It has been suggested in the literature that underestima-
tion of the relationship between a drug and the experienced
reaction is one of the factors contributing to underreport-
ing of these reactions (4). Another study reported that
more than half of the participants sought medical atten-
tion during or after drug-related reactions. An additional
concern relates to physicians’ management of patients pre-
senting with suspected drug reactions; in that study, only
a small minority of patients were tested for alternative
medications and informed about drug reactions. Further-
more, fewer than half of physicians were found to recom-
mend long-term avoidance of the suspected drug (5). In
an earlier study, only 9.7% of physicians referred patients
to an allergy specialist for further evaluation, and 18.1%
of patients were prescribed alternative medications with-
out prior testing of their safety (12). In our study, 36.5%
of patients presented to an allergy specialist following an
acute/emergency reaction, whereas 34.9% were referred by
a physician. In addition, only 27% of patients had informa-
tion regarding safe alternative medications. Slightly more
than half of the patients reported consistently informing
healthcare providers about their previous drug allergy
reactions during medical visits, while approximately 16%
stated that they rarely or almost never disclosed such reac-
tions. Collectively, these findings appear to be consistent
with the existing literature.

Patient education regarding drug allergy is influenced
by physicians’ knowledge and experience and also affects
patients’ subsequent attitudes and behaviors. Physician
guidance is therefore considered important in determin-
ing appropriate diagnostic evaluation and selection of al-
ternative medications following a suspected drug reaction.

A large proportion of our study population expressed
willingness to undergo drug provocation testing (DPT).
However, some studies have shown the opposite. For ex-
ample, one study reported that a definitive diagnosis was
made with blood and/or skin tests in less than half of the
cases, attributing this to the limited number of centers
investigating drug allergies and the possibility that many
patients were already convinced of their diagnoses. In ad-
dition, this study indicated that only 13.3% of participants
wanted to be contacted for further evaluation of their reac-
tions (4). The proportion of patients diagnosed or seeking
evaluation for diagnosis appears to be lower in the litera-
ture than in our study. Studies evaluating anxiety levels re-
lated to drug provocation testing have been conducted in
both parents of pediatric patients and adult patients. Com-
pared with pre-test levels, anxiety was found to decrease
following testing in both parents and adult patients (12,13).
In a registry including approximately 600 patients, the
most common patient concern was optimal medication
use, while other concerns were related to allergic reactions
and clarification of the diagnosis. Despite these concerns,
17% of patients reported no specific concerns and sought
drug allergy evaluation solely as a precautionary measure
(14). In that study, factors associated with greater patient
concern included increasing age, a higher number of drug
reactions, and the regular need for antibiotic treatment. In
addition, female sex was associated with increased concern
regarding severe allergic reactions (14). Drug-related aller-
gic reactions may present across a broad clinical spectrum,
ranging from mild cutaneous manifestations to severe re-
actions such as anaphylaxis. This variability may contrib-
ute to patients’ fear of undergoing subsequent diagnostic or
provocation testing. However, the educational level of our
survey population was relatively high, and greater aware-
ness and knowledge regarding drug allergy may partly ex-
plain the high willingness to undergo testing observed in
our cohort. Although reaction severity was not assessed
in our questionnaire, it should be considered that patients
with milder or moderate prior reactions might have been
more likely to accept drug provocation testing. The fact
that our study population consisted exclusively of adults
may also have contributed to greater self-acquired knowl-
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edge regarding drug-related events. In addition, parental
status may be associated with higher anxiety levels when
making decisions for children, potentially contributing to
lower acceptance of testing in pediatric settings.

In a study conducted in Tiirkiye using a parental at-
titude scale regarding medication use in children, a sig-
nificant increase in correct and conscious medication use
scores was observed with increasing parental educational
level (15). Although studies on this topic remain limited,
our findings support these observations. Educational level
was significantly associated with knowledge scores. Half of
the participants answered at least 8 questions correctly, and
9% answered all questions correctly, suggesting that higher
knowledge levels may be related to educational attainment.
The highest correct response rate was observed for Ques-
tion 5, which addressed immediate discontinuation of the
suspected drug and seeking medical attention following a
drug allergy reaction. Given that this represents a broadly
accepted general health behavior irrespective of educa-
tional background, the high rate of correct responses may
be considered an expected finding.

We also found that participants younger than 40 years
had higher knowledge scores, whereas sex was not a sig-
nificant determinant of any questionnaire score. Higher
knowledge scores observed in younger participants may
be related to greater access to digital health information
sources, higher health literacy, and more active engage-
ment with healthcare services. Conversely, the lack of as-
sociation between sex and knowledge or attitude scores
suggests that awareness regarding drug allergy may be
shaped more by individual educational background and
healthcare experiences than by demographic characteris-
tics alone.

This study has several limitations. First, the single-
center design may limit the generalizability of the findings
to other populations and healthcare settings. Second, the
relatively modest sample size may have reduced the abil-
ity to detect weaker associations, particularly in subgroup
analyses. Third, because the study population consisted
exclusively of adult patients presenting to a tertiary aller-
gy center, selection bias may be present, and the findings
may not fully reflect the general population or pediatric
patients. Fourth, as the questionnaire data were based on
self-report, recall bias and social desirability bias may have
influenced participant responses. Finally, the severity, tim-

ing, and phenotype of previous drug hypersensitivity re-
actions were not systematically assessed, which may have
affected knowledge, attitude, and practice outcomes.

CONCLUSION

In conclusion, this study demonstrates that adult pa-
tients with a history of drug hypersensitivity generally
possess favorable knowledge and attitudes regarding drug
allergy; however, important gaps remain in the documen-
tation of drug allergy, communication with healthcare pro-
fessionals, and real-world management practices. A higher
educational level was associated with better knowledge
scores. Despite a high degree of willingness among par-
ticipants to undergo further diagnostic evaluation, rates of
written diagnostic confirmation and provision of informa-
tion regarding safe alternative medications remained low.
These findings highlight the importance of strengthening
patient education, promoting standardized documenta-
tion practices, and expanding specialist-guided drug al-
lergy evaluation to improve patient safety and long-term
management.
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Questionnaire on Common Misconceptions About Drug Allergies

1) Demographic Characteristics
1. Age:
2. Sex: [ Female (J Male O Other / Prefer not to say
3. Educational status: O Primary school O Secondary/High school O University or higher
4. Have you ever been diagnosed with a “drug allergy”? O Yes OJ No
5. Reason for attending the Allergy/Immunology outpatient clinic: OJ Physician referral (J Self-referral (J After an acute reaction J
Other:
2) Knowledge Questions (True-False)
If T am allergic to one antibiotic (e.g., penicillin), I am also allergic to all antibiotics. J True OJ False
Drug side effects (e.g., stomach pain, dizziness) are the same as drug allergy. O True O False
An allergy cannot develop later to a drug that I previously used without problems. (J True [J False

If T am allergic to non steroidal anti-inflammatory drugs, I cannot use any analgesics. OJ True [J False

1.
2.
3.
4.
5. In suspected drug allergy, the medication should be stopped immediately and medical advice should be sought. O True OJ False
6. Individuals with painkiller or antibiotic allergy cannot receive anesthesia for any dental treatment. (J True [J False

7. The diagnosis of drug allergy can be definitively confirmed for every drug with a single blood test. J True [J False

8. If I am allergic to one drug, I need to undergo testing every time before using other medications. O True OJ False

9. A label of “antibiotic allergy” may lead to unnecessary changes in antibiotic treatment. J True [J False

10. Drug allergies are predictable conditions. (J True OJ False

3) Attitudes

11. “It is important for me to have my drug allergy label verified (if necessary, by testing/provocation).”
1020304050 (1=Strongly disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly agree)

12. “I believe that confirmation of a drug allergy diagnosis by a specialist physician using diagnostic tests is important.”
1020304050 (1=Strongly disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly agree)

13. “I believe that drug provocation testing can be safe”

1020304050 (1=Strongly disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly agree)

14. “I believe that an incorrect drug allergy label may negatively affect my treatment.”

1020304050 (1=Strongly disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly agree)

4) Practice

15. Has your “drug allergy” diagnosis ever been confirmed with a written medical report?

O Yes (J No

16. Do you inform healthcare professionals about your drug allergies at every doctor’s appointment and pharmacy visit?
O Always OJ Sometimes [J Rarely/Never

17. If reccommended by your physician, would you agree to undergo a “drug provocation test” (a test performed by administering the
suspected drug under controlled conditions)?

O Yes O No O Undecided
18. (If applicable) Have you received written information about safe alternative medications for your painkiller/antibiotic allergy?

[ Yes (0 No
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