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Objective: to investigate the screening of metallic hypersensitivity performed by health professionals and students 
during clinical-surgical practice. Method: an exploratory-descriptive study conducted with 228 health professionals 
and students, through a semi-structured electronic questionnaire, applied during April and May 2021, analyzed 
through descriptive statistics and the frequency of words.  Results: 11.0% of participants conducted research on 
metallic hypersensitivity. 67.1% stated that they could very likely include this theme during screening in their care. 
Lack of knowledge about metal allergy and multifactorial causes during clinical-surgical practice were cited as 
barriers to the implementation of metallic hypersensitivity screening. Conclusion: there is little evidence of metallic 
hypersensitivity screening in patients during the clinical-surgical practice of health professionals and students.

Descriptors: Metals. Hypersensitivity. Allergy. Allergic Reaction. Adverse Event.

Objetivo: investigar o rastreamento da hipersensibilidade metálica realizada pelos profissionais e estudantes de 
saúde durante a prática clínico-cirúrgico. Método: estudo exploratório-descritivo realizado com 228 profissionais e 
estudantes da área da saúde, por meio de questionário eletrônico semiestruturado, aplicado durante abril e maio de 
2021, analisado por meio da estatística descritiva e da frequência de palavras.  Resultados: 11,0% dos participantes 
realizaram a investigação sobre a hipersensibilidade metálica. 67,1% declararam que muito provavelmente poderiam 
incluir essa temática durante a triagem em seus atendimentos. Falta de conhecimento sobre alergia a metais e 
causas multifatoriais durante a prática clínico-cirúrgica foram citadas como barreiras para a implementação do 
rastreamento da hipersensibilidade metálica. Conclusão: pouco se evidencia o rastreamento da hipersensibilidade 
metálica em pacientes durante a prática clínico-cirúrgica dos profissionais e estudantes de saúde.
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Descritores: Metais. Hipersensibilidade. Alergia. Reação Alérgica. Evento Adverso.

Objetivo: investigar el rastreo de la hipersensibilidad metálica realizada por los profesionales y estudiantes de salud 
durante la práctica clínico-quirúrgica. Método: estudio exploratorio-descriptivo realizado con 228 profesionales y 
estudiantes del área de la salud, por medio de cuestionario electrónico semiestructurado, aplicado durante abril 
y mayo de 2021, analizado por medio de la estadística descriptiva y de la frecuencia de palabras.  Resultados: 
11,0% de los participantes realizaron la investigación sobre la hipersensibilidad metálica. El 67,1% declaró que 
muy probablemente podrían incluir esa temática durante la selección en sus atenciones. La falta de conocimientos 
sobre la alergia a los metales y las causas multifactoriales durante la práctica clínico-quirúrgica se citaron como 
barreras para la implementación del seguimiento de la hipersensibilidad metálica. Conclusión: poco se evidencia 
el rastreo de la hipersensibilidad metálica en pacientes durante la práctica clínico-quirúrgica de los profesionales y 
estudiantes de salud.

Descriptores: Metales. Hipersensibilidad. Alergia. Reacción Alérgica. Evento Adverso.

Introduction

Metallic hypersensitivity is characterized 

as an excessive immune response caused by 

lesions or tissue reactions promoted by contact 

with metals(1).The main metals that cause allergic 

hypersensitivity are nickel, chromium, cobalt, 

platinum, mercury, palladium, titanium, iron, 

molybdenum, zirconium, silver and gold(1).

In the health area, especially in hospital 

institutions, the presence of metals in work 

instruments is identified, which can integrate 

diagnostic, therapeutic or surgical treatment, 

through their composition in orthoses, 

prostheses and special materials(2). The use of 

metals in surgeries is increasingly frequent and, 

according to the literature, more than 5 million 

metal implant surgeries were designed to occur 

in 2021, being the metal alloys, especially those 

of titanium and stainless steel, the materials most 

used in these surgeries(3).

The lack of screening of metallic 

hypersensitivity by health professionals during 

their clinical-surgical practice(4) and the non-

obligatory performance of contact sensitivity 

tests to metals(5) may contribute to the increasing 

number of allergic reactions in patients(6) of surgical 

reoperations to replace orthoses and implanted 

prostheses(7) and, consequently, to the elevation 

of adverse events arising from contact with 

metals(8). Therefore, it is important to investigate 

the screening of metallic hypersensitivity in 

surgical procedures to produce evidence on its 

adverse events and to seek preventive measures 

for patients undergoing these procedures(9).

Interventions with higher rates of adverse 

events, secondary to metallic hypersensitivity, 

come from the dental area(10), from coronary 

surgery(11) from orthopedic surgery(12) and from 

neurological surgery(6,13). However, it is believed 

that there is underreporting(11) of cases of metal 

allergies in patients who have undergone 

treatment with the use of orthotics, prostheses 

and or special materials(2). This information is 

essential in the identification of knowledge gaps, 

as well as in the analysis of research on this 

subject to achieve a collective understanding. 

According to a bibliometric survey(14) there 

was an increase in publications on metallic 

hypersensitivity between 1946 and 2020,  this 

scientific progress may be associated with the 

expansion of technology in surgical procedures 

involving the use of metals. Thus, the publications 

on metallic hypersensitivity reactions highlight 

the importance of metallic screening by health 

professionals and students in their clinical-

surgical practice, in order to reduce risks, reduce 

hospitalization costs, surgical interventions and 

generate statistical scientific evidence for the 

discussion of the theme. 

Thus, in order to effectively achieve strategies 

for the screening of metallic hypersensitivity, 

scientific evidence is necessary in clinical-surgical 
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practice in order to increase safety in patient care 

and ensure the prevention of adverse events.  

In this sense, the objective of this study is to 

identify the screening of metallic hypersensitivity 

performed by health professionals and students 

during clinical-surgical practice.

Method 

This is an exploratory-descriptive study, with 

a mixed approach and following the guidelines 

of Strengthening the reporting of observational 

studies in epidemiology (STROBE).

The population was composed of health 

professionals and students from Brazil. We 

included health professionals and students of 

technical education, graduate and postgraduate 

working in clinical-surgical practice, excluding 

those who did not work directly in patient care, 

such as management, education, research and 

administration personnel. 

Non-probabilistic sampling by convenience 

was used for the selection of research participants. 

Participants were recruited by snowball sampling 

(snowball), in which the first participants 

included in the study had the characteristics 

desired by the researchers, from their contact 

networks following the inclusion and exclusion 

criteria. Of these, the subsequent participants 

unfolded, who in turn indicated new participants 

and so on, thus constituting the participants of 

the research.

Data were collected during the months of 

April and May 2021, through a questionnaire 

with closed and open questions, with the help of 

the REDCap® research software platform(15). The 

questions of the research instrument dealt with 

the practices of metallic allergic hypersensitivity 

screening during the clinical-surgical 

performance, the barriers of its implementation, 

brief information on social and professional data.

The objective data were encoded in the 

Statistical Package for the Social Sciences (SPSS), 

version 21.0, and analyzed using absolute (n) 

and relative (%), mean and standard deviation 

distributions. The subjective data were analyzed 

using the program WordArt® with the creation of 

“word cloud”, in which it analyzes, through the 

frequency, the number of times that the word 

was used by the participants of the research.  

The submission of this study was sent to a 

Research Ethics Committee, followed all ethical 

precepts and obtained approval under opinion n. 

30889120.7.0000.5544.

Results 

The sample consisted of 228 participants 

with a mean age of 30 years (SD 8.9). Of the 

total participants, 80.9% were female and 19.1% 

were male. Most were graduate students (41.2%), 

followed by nursing professionals (37.7%). 

Regarding the field of activity, there was a 

predominance of participants who worked in 

an outpatient clinic (23.7%), followed by an 

intensive care unit (18.3%) and a medical clinic 

(17.9%). Table 1 describes the characteristics of 

the participants.

Table 1 – Characteristics of study participants. Brazil, 2021. (N=228)

Characteristics of the participants n (%)
Age
18-29 years 131 (57.5)
30-50 years 89 (39.0)
Over 50 years 8 (3.5)
What is your biological sex? 
Feminine 184 (80.9)
Masculine 44 (19.1)
What is your position in clinical practice?
Student 94 (41.2)

(continued)
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Table 1 – Characteristics of study participants. Brazil, 2021. (N=228)

Characteristics of the participants n (%)
Nurse 86 (37.7)
Doctor 9 (4.0)
Others 39 (17.1)
What is the main are / unit where you work? 
Outpatient 54 (23.7)
Intensive Care Unit 42 (18.3)
Medical Clinic 41 (17.9)
Surgical center 17 (7.5)
Emergency 11 (4.8)
Surgical clinic 5 (2.2)
Obstetrics 3 (1.3)
Long-term institution 3 (1.3)
Others 52 (23.0)

Source: Created by the authors.

Table 2 shows a predominance of health 

professionals and students who perform research 

during their clinical-surgical practice on allergens, 

such as drugs (97.4%), food (79.8%) and latex 

(40.4%). However, only 11% of respondents 

include metallic hypersensitivity screening in 

clinical-surgical practice.

	 On the other hand, just over half of the 

study participants (53.1%) know the consequences 

of metallic hypersensitivity to patients’ health. 

This indicates that 93% of health professionals 

and students would incorporate screening 

questions about metallic hypersensitivity during 

their clinical-surgical practice (Table 2).

The lack of knowledge and poor identification 

of allergies in sedated patients are the main 

difficulties cited by 15.4% of respondents 

about the barriers to screening for metallic 

hypersensitivity. In Figure 1, it is possible to 

verify other words that were part of the context of 

the responses of the 35 study participants about 

the difficulties in implementing hypersensitivity 

screening in clinical-surgical practice. 

Table 2 – Distribution of study participants according to the investigation of metallic hypersensitivity. 

Brazil, 2021. (N=228)
Investigation of metallic hypersensitivity n (%)
When caring for patients, what allergens do you examine/investigate?
Drugs 222 (97.4)
Food 182 (79.8)
Latex 92 (40.4)
Is it part of your routine to investigate metallic hypersensitivity (i.e., 
allergy to any metal) in treated patients?
No 203 (89.0)
Yes 25 (11.0)
If you answered Yes to the previous question, how often do you 
investigate metal allergies? (n=25)
Few times 11 (44.0)
Normally 8 (32.0)
Always 4 (16.0)
Rarely 1 (4.0)
Never 1 (4.0)
Are you aware that there is a link between metallic hypersensitivity and 
serious consequences for patients?
Yes 121 (53.1)

(continued)
(conclusion)

(continued)



Rev baiana enferm (2023); 37:e49436
https://periodicos.ufba.br/index.php/enfermagem

5
Tássia Teles Santana de Macedo,Itana Lúcia Azevedo de Jesus, Wilton Nascimento Figueredo,Dzifa Dorduno

Table 2 – Distribution of study participants according to the investigation of metallic hypersensitivity. 

Brazil, 2021. (N=228)
Investigation of metallic hypersensitivity n (%)
No 107 (46.9)
Now that you know the link between metallic hypersensitivity and 
patient outcomes, how likely are you to incorporate this screening 
question into your clinical practice? *
Very likely 153 (67.1)
Likely 59 (25.9)
Neither likely nor unlikely 8 (3.5)
Very unlikely 7 (3.1)
Unlikely 1 (0.4)
Do you identify any difficulties or barriers to the implementation of 
metallic hypersensitivity screening in your clinical routine?
No 193 (84.6)
Yes 35 (15.4)

Source: Created by the authors.

* In this question, the participants were offered a previous reading of a paragraph, with the citation of three articles on the scientific 

evidence of allergies to metals and their consequences.

Figure 1 – Word cloud expressing barriers to the implementation of metallic hypersensitivity screening 

by study participants. Brazil, 2021. (N=228)

Source: Created by the authors.

Discussion 

In this study, the results reveal a low index 

of investigation of metallic hypersensitivity 

screening performed by health professionals and 

students during clinical-surgical practice. 

A correlated study(4) showed the majority of 

respondents as being women and mean age of 

35 years, which corroborates the findings of this 

study. This can be explained by the progression 

of female insertion in health networks and 

the predominance of this public in the field of 

(conclusion)
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nursing(16). Thus, the primary role of nursing in 

screening, in the identification of allergies during 

clinical-surgical practice(17) and, consequently, as 

a possible collaborator in the theme of this study, 

for intensification of metallic hypersensitivity 

screening is evident.

In this research, it was found that drug, food 

and latex allergies are the most investigated 

during the clinical-surgical practice of health 

professionals and students. Corroborating 

this result, a study(4) conducted in 14 different 

countries found that, among respondents, 96% 

were researching drug allergy, 81% food allergy 

and 72% investigated latex allergy. It is noted, 

therefore, that these items are already well 

inserted in the clinical-surgical practice of the 

health professional and is widely discussed in 

the academic area among students. In contrast, 

metallic hypersensitivity is still little investigated(18), 

especially when related to those most commonly 

used in surgery, such as titanium and stainless 

steel alloys(3).

Although most of these professionals do not 

investigate metal hypersensitivity in their routine 

in clinical-surgical practice, participants point 

out to be aware that this conduct can mitigate 

the risk of adverse events, secondary to metal 

allergy. Failure to perform metallic screening 

may lead to delayed diagnosis, weaken adequate 

therapeutic procedures and, consequently, lead 

to surgical reinterventions and morbidity(8). 

Thus, it is believed that the delay diagnosis 

can be overcome through knowledge, debates, 

discussions, studies and the inclusion of the 

theme in the curricula of courses in universities.

From this perspective, it is suggested that 

universities promote discussions about the risks 

of metallic hypersensitivity to patients, causing a 

positive impact on the clinical conduct of health 

professionals and on the insertion of this element 

as essential during the anamnesis and clinical 

examination. Such measures become important 

tools to overcome barriers to the investigation 

of metallic hypersensitivity. On the other hand, 

it is necessary that health institutions create 

structured alternatives, such as Checklist and 

Bundles to improve the process of investigation 

of metallic hypersensitivity during the care of 

professionals to their patients.

Multifactorial causes, such as the patient’s state 

of consciousness and educational level(6,8), may 

interfere with the performance and implementation 

of metallic hypersensitivity screening in clinical-

surgical practice. Corroborating the multifactorial 

causes, this study evidenced as barriers the 

difficulty and/or impossibility to perform the 

screening in unconscious or sedated people, as 

well as the lack of previous knowledge of health 

professionals about the possible consequences 

to metal allergy. 

In addition to the consequences, the 

investigation of metallic hypersensitivity should 

be part of current clinical practice in order to 

reduce adverse events arising from the use of 

metals in procedures(6). The insertion of this 

routine will bring positive reactions in the healing 

process and lower risk of adverse events(12), 

as well as reduce hospital costs in public and 

private networks(5).

A study(7) showed that metallic screening, 

before the surgical procedure and through allergic 

tests, can reduce adverse events secondary to 

metal allergy, reduce hospital costs and increase 

the patient’s prognosis. Therefore, metallic 

screening, either by clinical examination or by 

means of antiallergic tests, proves to be effective 

in ensuring patient safety, avoiding surgical 

reopenings and prolonged hospitalization.

The limitations of this study are concentrated 

on the short time for data collection, due to 

the consequences of the COVID-pandemic19, 

as well as the lack of proportional statistical 

representation of all health professionals and 

students in the country and by Brazilian regions, 

which could have provided comparisons 

between the Brazilian states and sectors of 

clinical-surgical practice,  in addition to the 

limited number of studies in the literature on the 

subject, especially in Brazilian research, restricted 

further discussion. However, the research brings 

contributions to the area of health and nursing, 

since it provides indications of the fragility of 

metallic hypersensitivity screening in patients and 

the need to include this theme in clinical practice 
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of health professionals and students for better 

care and patient safety. On the other hand, it is 

recommended that more studies occur, aiming to 

obtain better indexes before the investigation on 

the screening of metallic hypersensitivity in the 

clinical-surgical environment, and its efficiency 

indicators to reduce adverse events associated 

with metal allergy.

Conclusion

During the clinical-surgical practice of health 

professionals and students, little is investigated 

about the screening of metallic hypersensitivity 

in patients. These results indicate the need for 

greater investments in university education and 

continuing education in the hospital environment, 

which are fundamental for the improvement of 

skills and updating of knowledge.

However, through prior knowledge and 

massification of the importance of this practice 

for patient safety and quality of health care, the 

interviewees proved feel sensible to include this 

theme during the service in their professional 

practice spaces.  It should be said that strategies 

on the investigation of metallic hypersensitivity 

screening should be implemented and 

standardized, in order to reduce morbidity and 

mortality events and promote resources available 

by both health professionals and students.

Colaborações: 

1 – conception and planning of the project: 

Tássia Teles Santana de Macedo, Itana Lúcia 

Azevedo de Jesus and Wilton Nascimento 

Figueredo;

2 – analysis and interpretation of data: Tássia 

Teles Santana de Macedo, Itana Lúcia Azevedo 

de Jesus and Wilton Nascimento Figueredo;

3 – writing and/or critical review: Tássia 

Teles Santana de Macedo, Itana Lúcia Azevedo 

de Jesus, Wilton Nascimento Figueredo and 

Dzifa Dordunoo;

4 – approval of the final version: Tássia Teles 

Santana de Macedo, Itana Lúcia Azevedo de 

Jesus, Wilton Nascimento Figueredo and Dzifa 

Dordunoo.

Conflicts of interests:

There are no conflict of interests

Acknowledgements

To the Institutional Scientific Initiation 

Scholarship Program of the Escola Bahiana de 

Medicina e Saúde Pública (PIBIC/BAHIANA) for 

the scholarship granted to Itana Lúcia Azevedo 

de Jesus.

References

1.	 Wang Y, Dai S, Wang Y, Dai ÁS. Structural basis of 

metal hypersensitivity. Immunol Res. 2013;55:83–

90. doi: 10.1007/s12026-012-8351-1

2.	 Resende C, Santos R, Pereira T, Araújo C, Tavares 

N, Brito C. Eczema de Contacto Alérgico a 

Artroplastias - Uma raridade ou uma entidade 

subdiagosticada. J Port Soc Dermatology Venereol. 

2015;73(1):123–6. doi: 10.29021/spdv.73.1.353

3.	 Murr L.E. Metallurgy principles applied to powder 

bed fusion 3D printing/additive manufacturing 

of personalized and optimized metal and alloy 

biomedical implants: an overview. J Mater Sci 

Technol. 2020;9(1):1087-1103. doi: 10.1016/j.

jmrt.2019.12.015

4.	  Dordunoo D, Hass M, Smith C, Aviles-Granados 

ML, Weinzierl M, Anaman-Torgbor JA, et al. 

Metal hypersensitivity screening among frontline 

healthcare workers - A descriptive study. J Clin 

Nurs. 2021;30(3–4):541–9. doi: 10.1111/jocn.15571

5.	 Teo WZW, Schalock PC. Metal Hypersensitivity 

Reactions to Orthopedic Implants. Dermatol 

Ther (Heidelb). 2017;7(1):53–64. doi: 

10.1007%2Fs13555-016-0162-1

6.	 Sun Y, Hu Y, Yuan Q, Yu J, Wu X, Du Z, et 

al. Association between metal hypersensitivity 

and implant failure in patients who underwent 

titanium cranioplasty. J Neurosurg. 2019;131:40. 

doi: 10.3171/2018.1.JNS171804

7.	 Tam I, Yu J De, Ko LN, Schalock PC. Clinical factors 

before or after device implantation in predicting 

metal hypersensitivity reactions: A retrospective 



Rev baiana enferm (2023); 37:e49436
https://periodicos.ufba.br/index.php/enfermagem

8
Screening of metallic hypersensitivity by health professionals and students in clinical-surgical practice

study. Contact Dermatitis. 2020;83(5):398–407. doi: 

10.1111/cod.13637

8.	 Jauregui JJ, Desai SJ, Hodges V, Hariharan A, 

Newman JM, Adib F, et al. Outcomes of Revision 

Joint Arthroplasty Due to Metal Allergy and 

Hypersensitivity: A Systematic Review. Surg 

Technol Int [Internet]. 2018 [Cited 2021 Aug 

23];33:332–6. Available from: https://pubmed.ncbi.

nlm.nih.gov/29985516/

9.	 Eliaz N. Corrosion of Metallic Biomaterials:  

A Review. Materials (Basel). 2019;12(3):407. doi: 

10.3390/ma12030407

10.	Garcia CS, Vale MCS do, Oliveira CSS de, 

Lucas HGS, Alcade M de T, Sant’Ana Neto AL. 

Prevalência do gênero frente a hipersensibilidade 

ao níquel em pacientes submetidos a tratamento 

ortodontico. E-Acadêmica. 2021;2(3):1–6. doi: 

10.52076/eacad-v2i3.52

11.	Mori H, Kutys R, Romero M, Virmani R, Finn A V. 

Metallic Coronary Stents: Is There a Relationship 

Between Stent Fracture and Hypersensitivity? 

JACC Cardiovasc Interv. 2017;10(11):1175–7. doi: 

10.1016/j.jcin.2017.03.014

12.		Saccomanno MF, Sircana G, Masci G, Cazzato G, 

Florio M, Capasso L, et al. Allergy in total knee 

replacement surgery: Is it a real problem? World 

J Orthop. 2019;10(2):63–70. doi: 10.5312/wjo.v10.

i2.63

13.	Curley KL, Krishna C, Maiti TK, McClendon J, 

Bendok BR. Metal Hypersensitivity After Spinal 

Instrumentation: When to Suspect and How to 

Treat. World Neurosurg. 2020;139:471–7. doi: 

10.1016/j.wneu.2020.04.093

14.	de Macedo TTS, de Jesus ILA,  

Figueredo WN, Dordunoo D. Hypersensitivity 

Reaction to Metal: A Bibliometric Study. SAGE 

Open Nurs. 2022;8:23779608221132164. doi: 

10.1177/23779608221132164

15.	Harris PA, Taylor R, Minor BL, Elliott V,  

Fernandez M, O’Neal L, et al. The REDCap 

consortium: Building an international community 

of software platform partners. J Biomed Inform. 

2019;95:1–10. doi: 10.1016/j.jbi.2019.103208

16.	Hernandes E, Bosco ZF, Ribeiro MB.  

Perfil socioeconômico e epidemiológico dos 

trabalhadores do Ministério da Saúde do Brasil. 

Comun ciênc saúde. 2017;28(3–4):303–12. doi: 

10.51723/ccs.v28i03/04.272

17.	Matzenbacher LPS, Espírito Santo DMN do,  

Paczek RS, Tanaka AKS da R, Galvan C. A atuação 

da Enfermagem em cirurgias oftalmológicas: relato 

de experiência. Res Soc Dev. 2021;10(11):1–6. doi: 

10.33448/rsd-v10i11.19629

18.	Christensen TJ, Samant SA, Shin AY. Making 

Sense of Metal Allergy and Hypersensitivity to 

Metallic Implants in Relation to Hand Surgery. J 

Hand Surg Am. 2017;42(9):737–46. doi: 10.1016/j.

jhsa.2017.06.009

Received: May 21, 2023

Approved: June 16, 2023

Published: August 9, 2023

The Revista Baiana de Enfermagem use the Creative Commons license – Attribuition -NonComercial 4.0 

International.

https://creativecommons.org/licenses/by-nc/4.0/

This article is an Open Access distributed under the terms of the Creative Commons (CC BY-NC). 

This license lets others remix, adapt and create upon your work to non-commercial use, and although new works 

must give its due credit and can not be for comercial purposes, the users do not have to license such derivative 

works under the same terms


