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A B S T R A C T   

Background: Drug hypersensitivity reactions (DHRs) are immune-mediated responses triggered by exposure to a 
drug. DHRs are responsible for serious adverse drug reactions (ADRs) and are considered the fifth leading cause 
of death. This study aims to assess and evaluate the knowledge, practice, and attitudes of healthcare providers 
(HCPs) towards DHRs. 
Methods: A cross-sectional survey was conducted at King Abdulaziz Medical City (KAMC) in Riyadh, Saudi 
Arabia. Healthcare providers, including pharmacists, physicians, and nurses, were recruited using a convenience 
sampling method to complete the survey. The survey comprised three domains: knowledge (14 items), attitudes 
(5 items), and practices (6 items), utilizing a standardized self-administered questionnaire. 
Results: The survey was completed by 373 healthcare providers. The respondents were predominantly female 
(72.1 %) with a mean age of 33.8 ± 7.8 years. Of the respondents, 64 % were nurses, 25 % pharmacists, and 11.3 
% physicians. Educational levels varied, with 53 % holding a bachelor’s degree, 22 % an associate degree, and 
25 % a master’s degree or higher. The median knowledge score was 48. Female healthcare providers, those with 
advanced levels of education, and physicians had higher knowledge scores compared to male and nurse par-
ticipants (p < 0.05). One-third of the respondents (33 %) were satisfied with their knowledge of DHRs, and 42 % 
believed HCPs should receive more advanced training in DHR management. Less than a quarter of HCPs reported 
inquiring about patients’ histories of hypersensitivity reactions. 
Conclusions: The study revealed that healthcare workers had a relatively low level of knowledge about drug 
hypersensitivity reactions and lacked a consensus on DHR management. While displaying a positive attitude 
towards DHRs, they often did not translate this attitude into consistent clinical practice.   

1. Introduction 

Drug hypersensitivity reactions (DHRs) are a group of immune- 
mediated responses that occur after exposure to a drug. DHRs are 
responsible for approximately 6 % of all adverse drug reactions (ADRs) 
and are the fourth to sixth leading cause of death (Lazarou et al., 1998; 
Wilkerson, 2021). The Geel and Coombs classification system catego-
rizes hypersensitivity reactions into four types based on their 

immunological mechanisms. Type I hypersensitivity, also known as 
immediate hypersensitivity, is mediated by IgE antibodies and typically 
occurs rapidly upon exposure to an allergen. Type II hypersensitivity 
involves cytotoxic reactions where IgG or IgM antibodies target cell 
surface antigens, leading to cellular damage. Type III hypersensitivity is 
characterized by the formation of immune complexes that deposit in 
tissues, triggering inflammation. Lastly, Type IV hypersensitivity, or 
delayed-type hypersensitivity, is a cell-mediated response primarily 
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involving T cells, manifesting 48–72 h after allergen exposure (Demoly 
and Hillaire-Buys, 2004; Schnyder et al., 2008; Pichler, 2003). The 
severity of these reactions ranges from mild to life-threatening and can 
drastically affect the patient’s quality of life, leading to prolonged hos-
pitalization and potentially permanent damage (Gastaminza et al., 
2019). Despite the availability of various diagnostic methods for DHRs, 
their practical use for clinicians in evaluating patients with suspected 
drug allergies is often limited. One significant issue is the unclear 
immunochemistry of most drugs, with Penicillin being the primary 
exception (Weiss and Adkinson, 1998). Healthcare providers continue to 
face significant challenges in providing accurate diagnoses and man-
aging DHRs. Recent guidelines and international consensus documents 
on drug allergy have aided clinicians in decision-making (Mertes et al., 
2011; Mirakian et al., 2009). However, the application of these protocols 
in actual clinical settings is inconsistent. A systematic review by Gaudin 
et al. (2023) highlights the difficulties general practitioners (GPs) 
encounter in differentiating DHRs from other drug side effects, a task 
complicated by a lack of comprehensive data from primary care. Simi-
larly, a study by Kalikyan et al. (2022) in Armenia showed a clear need 
for creating a national registry for patients with severe DHRs and 
developing a straightforward algorithm for patient management. Both 
studies underscore the necessity for targeted educational programs and 
improved clinical decision-making tools in primary care. Consequently, 
there is an urgent need for additional research to assess and evaluate the 
knowledge, practice, and attitude (KAP) of healthcare providers toward 
DHRs. This cross-sectional study utilized a convenience sample of phy-
sicians, nurses, and pharmacists to evaluate their KAP regarding DHRs. 
The aim was to support the planning, implementation, and evaluation of 
educational initiatives concerning DHRs, as KAP studies are increasingly 
recognized for their role in improving disease control activities (Schultz 
et al., 1994). 

2. Methods 

2.1. Study area/setting 

A cross-sectional survey was conducted at King Abdulaziz Medical 
City (KAMC) in Riyadh, Saudi Arabia, involving a diverse group of 
healthcare providers including physicians, pharmacists, dentists, respi-
ratory therapists, and nurses. Participants provided demographic in-
formation such as their level of education, years of experience, 
departmental affiliation, and current job title. Data were collected using 
a systematically structured questionnaire, which was validated through 
a pilot study involving a subset of healthcare professionals to ensure its 
relevance and reliability (Wang et al., 2016). The questionnaire 
included in the supplementary consists of 25 close-ended questions 
across three domains: knowledge (14 items), attitudes (5 items), and 
practices (6 items). The knowledge domain features multiple-choice 
questions covering the categories, mechanisms, diagnostic methods, 
and management of DHRs, with each question offering four possible 
answers. For the attitudes domain, five statements were rated on a 5- 
point Likert scale, from strongly disagree to strongly agree, to gauge 
respondents’ views on the necessity of educational sessions on DHRs, the 
impact of DHRs on patient quality of life, and the accessibility of diag-
nostic methods. The practice domain’s six items also used a 5-point 
Likert scale, assessing frequency of actions from never to always, 
including questions about pre-drug administration practices, inquiring 
about the patient’s allergy history, and the timely management of DHRs. 
In the analysis, missing data and incomplete responses were handled 
using established imputation techniques to preserve the study’s statis-
tical validity. This study has received approval from the King Abdullah 
International Medical Research Center (KAIMRC). Ethical consider-
ations were strictly adhered to throughout the study. Prior to partici-
pation, informed consent was obtained from all participants. 

2.2. Data collection 

Subjects were randomly selected to participate until the desired 
sample size was achieved. Data were collected using a standardized, self- 
administered questionnaire. We thoroughly explained the study’s pur-
pose to the respondents, and written informed consent was obtained 
prior to their participation. Participants were instructed to complete and 
return the survey within one hour. Each session took approximately 
30–45 min. The primary outcome of the study was to evaluate and 
compare the knowledge, attitudes, and practice domains among 
healthcare professionals (HCPs). Secondary outcomes included an 
assessment of factors potentially associated with lower rates of knowl-
edge, attitudes, and practices, such as gender, age, level of education, 
current job title, years of service at the institution, and hospital 
department affiliation. 

2.3. Statistical analysis 

Utilizing data from published quality improvement studies, we 
estimated that a total of 300 participants would be required to achieve 
90 % power to detect significant differences in the three domains of the 
study. Data were entered into Microsoft Excel and subsequently im-
ported into SPSS version 23.0 for analysis. Statistical analyses were 
conducted using Spearman’s rank correlation, Mann-Whitney U test, or 
Kruskal-Wallis test, as appropriate. A p-value of less than 0.05 was 
considered statistically significant for all tests. 

3. Results 

3.1. Demographic characteristics of study participants 

A total of 373 healthcare professionals (HCPs) completed the survey 
and were evaluated for statistical analysis. The demographic informa-
tion of the respondents is summarized in Table 1. Female respondents 
comprised 72 %, while male respondents accounted for 28 %. The mean 
age of the respondents was 33.8 ± 7.8 years. Of the 373 respondents, 64 
% were nurses, 25 % were pharmacists, and 11 % were physicians. 

Table 1 
Demographic characteristics of study participants.  

Factor 
Gender n (%)  
Female 269 (72 %) 
Male 104 (28 %) 
Age (years) mean ± SD 33.8 ± 7.8 
median (IQR) 32 (28–40)  

Level of Education n (%) 
Associate degree 83 (22 %) 
Bachelor’s degree 198 (53 %) 
Master’s or above 92 (25 %)  

Current designation n (%) 
Physician 42 (11 %) 
Nurse 238 (64 %) 
Pharmacist 93 (25 %)  

Hospital department n (%) 
Critical Care 63 (17 %) 
Surgery 45 (12 %) 
Internal Medicine 78 (21 %) 
Pediatrics 35 (9 %) 
Oncology 21 (6 %) 
Pharmacy 86 (23 %) 
Cardiology 38 (10 %) 
Other 7 (2 %) 
Years at institution mean ± SD 4.9 ± 4.8 
median (IQR) 3 (1–7)  
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Regarding educational attainment, 53 % held a bachelor’s degree, 22 % 
held an associate degree, and 25 % had a master’s degree or higher. 
Among all participating HCPs, 23 % were from the pharmacy depart-
ment, 21 % from the internal medicine department, 17 % from the 
critical care department, 12 % from the surgery department, 10 % from 
the cardiology department, 9 % from the pediatric department, and 6 % 
from the oncology department. 

3.2. Knowledge of drug hypersensitivity reaction 

Knowledge of respondents regarding drug hypersensitivity reactions 
(DHRs) is depicted in Fig. 1a. Item precision varied from 13 % to 89 %, 
with a mean precision of 43 %. Half of the respondents recognized drug- 
induced anaphylaxis as a type I hypersensitivity reaction, 63 % believed 
that the reaction was IgE-mediated, and 90 % expected that the reaction 
would occur within 6 h of drug administration. Among all participating 
healthcare professionals (HCPs), 45 % agreed that cutaneous symptoms 
were the most common manifestation of drug allergies. The employment 
of provocation and skin prick tests was endorsed by 17 % and 30 % of 
respondents, respectively. Furthermore, 80 % of HCPs considered the 
penicillin skin test more reliable than tests for other drugs, while only 
13 % believed that antihistamines affected drug skin test outcomes. 
Epinephrine was identified by 76 % of HCPs as the first-line treatment 
option for an anaphylactic reaction. Sub-analysis of the results, pre-
sented in Fig. 1b, indicated that females, individuals with advanced 
levels of education, and physicians had higher knowledge scores 
compared to their male and nurse counterparts (p < 0.05). No signifi-
cant difference was found between the knowledge scores of physicians 
and pharmacists. HCPs working at the acute care level (including critical 
care, pediatrics, oncology, pharmacy, and cardiology departments) in 
hospitals were associated with a higher median knowledge score. 

3.3. Attitudes about drug hypersensitivity reaction 

Overall, 33 % of respondents were satisfied with their knowledge of 
drug hypersensitivity reactions (DHRs), and 42 % believed that 
healthcare professionals (HCPs) should receive advanced training in this 
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area. Additionally, 40 % of the participants acknowledged that drug 
allergies adversely affect a patient’s quality of life. Half of the partici-
pants reported that DHRs occur frequently in their daily practice, and 
about 61 % agreed that in vivo or in vitro drug testing should be per-
formed prior to drug administration. The sub-analysis of the results, 
presented in Fig. 2, considered a positive percentage when the health-
care providers expressed satisfaction with their attitudes towards DHRs, 
answering questions with ’agree’ or ’strongly agree’. Healthcare pro-
fessionals with an advanced level of education and extensive experience 
(over 20 years) and those older than 50 years displayed a more positive 
attitude towards DHRs (p < 0.05). 

3.4. Practice toward drug hypersensitivity reaction 

The general practice patterns of healthcare professionals (HCPs) 
regarding drug hypersensitivity reactions (DHRs) varied. Only 22 % of 
respondents reported taking a history of drug allergies before adminis-
tering medication. Additionally, seventy-one percent of the respondents 
were unable to interpret the results of drug skin tests and the positive/ 
negative controls used during these tests. Recognition of DHRs was 
consistently observed by 21 % of participants and often by 14 %. Nearly 
19 % of participants were involved in continuous medical education on 

drug allergies. The sub-analysis of the results is illustrated in Fig. 3. A 
positive response was defined as healthcare providers being satisfied 
with their practices and answering questions with ’agree’ or ’strongly 
agree’. Both age and a higher level of education were found to signifi-
cantly influence the practices of healthcare workers. However, there was 
no significant difference in scores when analyzed by current job title and 
years of service at the institution. 

4. Discussion 

Drug hypersensitivity reactions (DHRs) are globally recognized as 
significant contributors to patient morbidity and hospital readmissions, 
necessitating vigilant identification, management, and follow-up 
(McDonnell and Jacobs, 2002). These reactions often involve multiple 
organ systems and can range from moderate to severe, sometimes posing 
life-threatening risks (Thong and Tan, 2011). Our study delved into the 
understanding of DHR mechanisms, clinical presentations, diagnostics, 
and management among healthcare providers (HCPs), uncovering a 
median knowledge score of 43 %. This score points to an urgent need for 
enhanced DHR education among HCPs, a conclusion supported by other 
studies (Özdemir et al., 2020; McDonnell and Jacobs, 2002). 

Knowledge disparities among HCPs are influenced by geography, 

Fig. 2. Attitudes about drug hypersensitivity reaction.  
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training, practice settings, and experience. For example, one study re-
ported that approximately 74 % of pediatricians accurately understood 
DHRs, while the general knowledge level in other studies varied be-
tween 35 % and 77 % (Ercan and Konukbay, 2021; Wang et al., 2016). 
Our findings are in line with those among primary care physicians in 
Taif, Saudi Arabia (Allehaiby et al., 2021). Furthermore, our research 
indicates a link between HCPs’ knowledge and their professional and 
educational backgrounds, where higher education and advanced 
training correlated with better knowledge (Allehaiby et al., 2021). 

In terms of treatment, a reassuring 76 % of participants in our study 
correctly identified epinephrine as the first-line response for anaphy-
laxis, consistent with various guidelines and paralleling other research 
findings (Demoly et al., 2014; Celik et al., 2014; Ercan and Konukbay, 
2021; Wang et al., 2016). This underscores the importance of epineph-
rine in emergency care, which, if administered promptly, can be life-
saving. Our findings reinforce the notion that educational gaps exist 
among HCPs, as indicated by the World Allergy Organization’s guide-
lines, which point to a lack of understanding of anaphylaxis as a primary 
barrier to effective intervention (Simons et al., 2012; Seid et al., 2018). 

Our study also emphasizes the correlation between HCPs’ knowledge 
and their attitudes and practices. A notable majority of respondents 
expressed dissatisfaction with their current level of DHR knowledge, 
with many showing a keen interest in advanced training. This attitude 

mirrors the sentiment in previous studies (Ercan and Konukbay, 2021; 
Wang et al., 2016; Ahmad et al., 2021). Despite the general recognition 
of the importance of skin tests for DHR diagnosis, our study found that 
adherence to guideline recommendations for these procedures was 
inconsistent, with attitudes towards in vitro/in vivo testing varying 
widely (Ercan and Konukbay, 2021; Wang et al., 2016). 

Our findings suggest that advanced education and experience foster a 
positive attitude towards managing DHRs, which is in line with studies 
where increased age was associated with a more favorable view of DHR 
management (Ercan and Konukbay, 2021; Wang et al., 2016). This 
positive attitude is crucial, as our study also highlights the need for 
improvement in HCPs’ practical application of their DHR knowledge. 
While some clinical environments have initiated training sessions, there 
is a need to extend these educational efforts more broadly to improve 
HCPs’ familiarity with DHR management. 

Furthermore, our study points to a potential disconnect between 
knowledge and practice, particularly in the area of allergy history 
assessment and the management of anaphylactic patients. The lower- 
than-expected percentage of HCPs routinely taking allergy histories 
before prescribing medications may have critical clinical implications. 
Additionally, the infrequent checking of patient records for drug al-
lergies suggests a need for heightened vigilance during clinical history- 
taking (Demoly et al., 2014; Celik et al., 2014). 

Fig. 3. Practice toward drug hypersensitivity reactions.  
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Lastly, while our study provides valuable insights, it is important to 
acknowledge its limitations, including potential sampling and response 
biases, which may limit the generalizability of the findings. The cross- 
sectional design precludes causal inferences, and the geographic focus 
may not reflect broader practices. The questionnaire’s scope and sta-
tistical assumptions also merit consideration. These limitations highlight 
the need for further research to comprehensively address DHR com-
plexities in healthcare. 

5. Conclusion 

This study highlights that healthcare professionals have a moderate 
understanding of drug hypersensitivity reactions (DHRs) and lack 
consistent management strategies. While attitudes toward DHRs are 
generally positive, this does not translate into clinical practice. The 
findings underscore the need for advanced training and educational 
initiatives to align knowledge with practice, thereby improving DHR 
patient care. 
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