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Introduction 
 
Occupational exposure refers to the situation that 
the health of medical personnel is directly or indi-

rectly damaged by physical, chemical, biological 
and other harmful factors in the process of pro-

Abstract 
Background: We aimed to probe into the occupational exposure causes and mental status of infectious dis-
eases in pre-hospital emergency medical personnel.  
Methods: Forty medical personnel with occupational exposure to infectious diseases who participated in pre-
hospital emergency work in 120 emergency center of The Fourth Hospital of Hebei Medical University, Shijia-
zhuang, Hebei, China were selected as respondents from February 2018 to February 2021. The occupational 
exposure modes, exposure degrees, exposure sites, exposure sources and exposure causes of infectious diseas-
es were summarized, and the mental status of emergency medical personnel after occupational exposure to 
infectious diseases was analyzed.  
Results: In the occupational exposure modes of infectious diseases, needle stick injuries were overtly higher 
than mucosal pollution, hematic and humoral pollution and incised wound by glass (P<0.05). In exposure de-
grees, slight bleeding was notably higher than excessive bleeding, bleeding and no bleeding (P<0.05). The hand 
was distinctly higher than the eye in exposure sites (P<0.05). In exposure sources, hepatitis B virus was visibly 
higher than hepatitis C virus, HIV, syphilis, intravenous drug, hemorrhagic fever and unknown cause (P<0.05). 
The scores of somatic symptoms, anxiety, depression, fear, interpersonal sensitivity, hostility, compulsion and 
paranoia in medical personnel were clearly higher than the norm in Chinese adults after occupational exposure 
to infectious diseases (P<0.05), with no statistical significance in the comparison of psychotic scores.  
Conclusion: The occupational exposure risk of infectious diseases among pre-hospital emergency medical 
personnel is high. It is necessary to strengthen pre-job training and education and improve standardized man-
agement for protection. 
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fessional activity (1-3). Pre-hospital emergency, as 
a medical activity for salvage at scene and guardi-
anship on the way of critically ill patients, has the 
characteristics of diversity, randomness, urgency 
and mobility (4-6). Medical personnel are faced 
with poor emergency environment, complex and 
diverse diseases and complex risk factors of oc-
cupational exposure, so they have become the 
high-risk population of occupational exposure in 
the medical care group.  
The occupational exposure risk faced by medical 
personnel further increases if patients have infec-
tious diseases like hepatitis B virus and hepatitis 
C virus, and the possibility of occupational expo-
sure to infectious diseases increases. The occupa-
tional exposure to infectious diseases will lead to 
psychological stimulation of medical personnel 
and a series of adverse mental status, affecting 
their daily work and life (7).  
The conclusion of characteristics and causes of 
occupational exposure to infectious diseases and 
analysis of mental status in medical personnel can 
provide evidence-based proofs for clinical reduc-
tion of occupational exposure to infectious dis-
eases in pre-hospital emergency, and provide ref-
erence for strengthening psychological interven-
tion.  
We aimed to probe into the occupational expo-
sure causes and mental status of infectious dis-
eases in pre-hospital emergency medical person-
nel. 

 
Materials and Methods 
 
Study design 
As a retrospective study, this study was conduct-
ed in The Fourth Hospital of Hebei Medical 
University, Shijiazhuang, Hebei, China from Feb-
ruary 2018 to February 2021.  
This study was in line with the principles of the 
Declaration of Helsinki (2013) (8), and medical 
personnel who were aware of the purpose, signif-
icance, content and confidentiality signed the in-
formed consent. 

 
 

General data 
Forty medical personnel with occupational expo-
sure to infectious diseases who participated in 
pre-hospital emergency work in 120 emergency 
center, with 12 males and 28 females and average 
age of (34.55±3.62) years old, including 10 doc-
tors and 30 nurses. There were 38 patients with 
bachelor degree or above and 2 patients with col-
lege degree. Twenty-five cases had primary title, 
14 cases had medium-grade professional title and 
1 case had senior professional title, and 35 cases 
were married and 5 cases were unmarried. Inclu-
sion criteria: 1) The cases were registered nurses 
and medical practitioners. 2) The working life 
exceeded 1 year. 3) Their job was pre-hospital 
emergency. 4) They had preferable abilities of 
verbal communication and cognitive comprehen-
sion.  
Exclusion criteria: 1) They were intern or ad-
vanced students. 2) They withdrew from this 
study midway. 3) They did not work in emergen-
cy department during investigation. The cases 
with occupational exposure to infectious diseases 
due to environment and the running vehicle were 
excluded. 
 
Methods and observation criteria 
A questionnaire was made to investigate the oc-
cupational exposure modes, exposure degrees, 
exposure sites, exposure sources and exposure 
causes of infectious diseases. The main exposure 
modes were mucosal pollution, hematic and hu-
moral pollution, incised wound by glass, needle 
stick injuries and occupational exposure of res-
piratory tract related to new Crown. The expo-
sure degrees included excessive bleeding, bleed-
ing, slight bleeding and no bleeding. The expo-
sure sources mainly were hepatitis B virus, hepa-
titis C virus, HIV, syphilis, intravenous drug, 
hemorrhagic fever and unknown cause. The ex-
posure causes were described by medical person-
nel, then performing induction and summary by 
the study group. All medical personnel under-
went emergency treatment measures after occu-
pational exposure, such as squeezing out blood 
after needle injury, followed by cleaning, disinfec-
tion and bandaging. 
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At the same time, the questionnaire form of gen-
eral condition and symptom check list-90 (SCL-
90) scales for medical personnel (9) were used for 
investigation. The SCL-90 scale had 90 items and 
was divided into 9 main factors, including the 
extensive mental symptoms, from feeling, emo-
tion, thinking, consciousness, behavior to living 
habits, interpersonal relationships, diet and sleep. 
Each item adopted a five-level scoring system, 
with 1 point as no symptom, 2 points as mild 
symptoms, 3 points as moderate symptoms, 4 
points as slightly severe symptoms and 5 points 
as severe symptoms. On the day that the medical 
personnel agreed to participate in the study, all of 
them filled out the questionnaire under the uni-
fied guidance of professionals after the study 
group issued the questionnaire, and the profes-
sionals did not give any hint except the introduc-
tion of the questionnaire, then collecting the 
questionnaire on the spot to verify the integrity. 
The medical personnel should be encouraged to 
fill the missing items based on voluntary principle 
to ensure its integrity and authenticity. Finally, 
the mental status of emergency medical person-
nel after occupational exposure to infectious dis-
eases was analyzed by comparing with the SCL-
90 of norm in Chinese adults (10). 

 
Statistical method 
The software SPSS 20.0 (IBM Corp., Armonk, 
NY, USA) was used to analyze the experimental 
data, GraphPad Prism 7 (GraphPad Software, 
San Diego, USA) was adopted to draw pictures 
of data, and the enumeration data and measure-
ment data in this study were tested by X2 and t 
test. P<0.05 indicated a statistically significant 
difference. 

 

Results 
 
Analysis of occupational exposure of infec-
tious diseases in medical personnel 
In occupational exposure modes of infectious 
diseases, needle stick injuries were overtly higher 
than mucosal pollution, hematic and humoral 
pollution, incised wound by glass and occupa-
tional exposure of respiratory tract related to new 
Crown (P<0.05). In exposure degrees, slight 
bleeding was notably higher than excessive bleed-
ing, bleeding and no bleeding (P<0.05). The hand 
was distinctly higher than the eye in exposure 
sites (P<0.05). In terms of exposure sources, 
hepatitis B virus was visibly higher than hepatitis 
C virus, HIV, syphilis, intravenous drug, hemor-
rhagic fever and unknown cause (P<0.05), as 
shown in Fig. 1. 
 
Analysis of occupational exposure causes in 
medical personnel 
The occupational exposure causes in medical per-
sonnel included insufficient self-protection 
awareness, defective safety management, improp-
er emergency measure and protection and weak 
prevention and control capabilities. 
 
Analysis of mental status in medical person-
nel after occupational exposure of infectious 
diseases 
The scores of somatic symptoms, anxiety, de-
pression, fear, interpersonal sensitivity, hostility, 
compulsion and paranoia in medical personnel 
were clearly higher than the norm in Chinese 
adults after occupational exposure of infectious 
diseases (P<0.05), with no statistic significance in 
the comparison of psychotic scores (P>0.05), as 
detailed in Table 1.  
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Fig. 1: Analysis of occupational exposure of infectious diseases in medical personnel [n(%)] 

Notes. Figure 1A, 1B, 1C and 1D showed the occupational exposure modes, exposure  degrees, exposure sites and 
exposure sources, respectively 

 
Table 1: Analysis of mental status in medical personnel after occupational exposure of infectious dise  

 

Items 
Medical personnel (n=40) 

Norm t P 

Somatic symptoms 
1.55±0.59 

1.30±0.41 2.201 0.031 

Anxiety 
2.08±0.91 

1.40±0.42 4.291 <0.001 

Depression 
1.95±0.77 

1.48±0.60 3.045 0.003 

Fear 
1.68±0.47 

1.35±0.48 3.107 0.003 

Psychoticism 1.49±0.46 0.093 0.926 
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1.50±0.50 
Interpersonal sensitivity 

1.95±0.80 
1.58±0.59 2.354 0.021 

Hostility 
2.10±0.80 

1.45±0.52 4.309 <0.001 

Compulsion 
1.80±0.64 

1.43±0.55 2.773 0.007 

Paranoia 
1.83±0.74 

1.48±0.49 2.494 0.015 

 

Discussion 
 
Occupational exposure causes of infectious 
diseases in pre-hospital emergency medical 
personnel 
In this survey, the main occupational exposure 
causes of infectious diseases in medical personnel 
included insufficient self-protection awareness, 
defective safety management, improper emergen-
cy measure and protection and weak prevention 
and control capabilities. Pre-hospital emergency 
has the characteristics of diversity, unpredictabil-
ity and complexity. The critical work setting and 
the medical personnel with high work stress, 
heavy task, easy fatigue and weak self-care aware-
ness increase the occupational exposure risk of 
infectious diseases (11-13). Due to heavy work 
task, save cost and weak protection awareness, 
some medical personnel did not apply protection 
tools in accordance with the standards, as an im-
portant cause of occupational exposure to AIDS 
(14). In addition, although medical personnel 
have developed a routine habit of wearing masks 
and gloves before home visit, most of them stay 
in simple protection awareness and behavior, 
which is far from the standard of protection re-
quirements, and they often forget to wear protec-
tive equipment such as goggles and masks, in-
creasing the occupational exposure risk during 
invasive operations (15,16). 
In 40 pre-hospital emergency medical personnel 
with occupational exposure to infectious diseases 
included in this study, there were 25 cases with 
primary title, 14 cases with medium-grade profes-
sional title and 1 case with senior professional 
title, suggesting that the main subjects of occupa-
tional exposure are low professional title because 

of insufficient knowledge related to prevention 
and control of infectious diseases, small clinical 
experience relatively, insufficient times of training 
and weak prevention and control ability. Age is 
also related to prevention and control ability. The 
older medical personnel have rich experience, 
strong prevention awareness, standardized opera-
tion and high level of risk awareness, whose 
mechanism is similar to professional titles. In 
view of above reasons, managers should formu-
late the protection system for medical personnel 
in combination with relevant national laws and 
regulations, taking occupational security educa-
tion as an important content of pre-job training, 
so that medical personnel could fully realize the 
danger and harmfulness of exposure to infectious 
disease to improve the awareness of prevention 
and control, then carrying out organized strict 
training to fully grasp various emergency plans, 
strengthen standard protection and occupational 
security education via layer-by-layer assessment, 
strictly regulate clinical operations and strengthen 
safety supervision. In the process of training, it is 
necessary to carry out exercises step by step to 
improve the abilities of emergency operation and 
prevention and control in medical personnel. 

 
Characteristics of occupational exposure to 
infectious diseases among pre-hospital 
emergency medical personnel 
There are about 800,000 cases of sharp injuries in 
the United States every year (17), and about 1 
million cases of sharp injuries in Europe every 
year (18), finding that in the occupational expo-
sure of infectious diseases, needle stick injuries 
were notably higher than mucosal pollution, he-
matic and humoral pollution and incised wound 
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by glass (P<0.05). The reason is that medical per-
sonnel should establish intravenous access, ex-
tract blood samples, and perform various drug 
injections during emergency rescue to cause nee-
dle stick injuries, and nurses are prone to incised 
injury by sharp instrument when breaking am-
poules. In exposure degrees, slight bleeding was 
notably higher than excessive bleeding, bleeding 
and no bleeding (P<0.05). As the first medical 
worker to contact with trauma patients, pre-
hospital emergency nurses often fail to wear 
gloves due to the critical situation, or the gloves 
are punctured during the emergency dressing 
process, so that they touch the blood. In the 
event of sharp injuries and needle stick injuries, 
only 0.004 ml of blood is enough to infect medi-
cal personnel (19-21). Therefore, medical per-
sonnel could master the safe operation method 
of preventing sharp injury, use safe needle head 
correctly and do a good job of self-protection 
when rescuing patients during the driving of am-
bulances. 
In the case of needle stick injury, relevant 
measures should be taken immediately to squeeze 
out the wound blood, then rinsing the wound 
with soapy water and sodium chloride solution 
and disinfecting with ethanol and iodophor. For 
pathogens with infectivity, targeted preventive 
medication and follow-up observation should be 
taken. For some infectious diseases that might 
reduce the infection rate through immune injec-
tion, preventive injection should be carried out to 
reduce the possibility of infectious diseases. The 
exposure sites were mainly hands and eyes, and 
the hands were visibly higher than the eyes 
(P<0.05). It is necessary to pay attention to the 
preparation of isolation gown, gloves, isolated 
shoe sheath and other items in the ambulance, 
and goggles were placed in a convenient position 
for medical staff, thus improving the convenience 
of occupational protection in medical personnel. 
At the same time, the use of rapid hand disinfect-
ants improved the sanitary conditions of hands in 
medical personnel. In terms of exposure sources, 
hepatitis B virus was visibly higher than hepatitis 
C virus, HIV, syphilis, intravenous drug, hemor-
rhagic fever and unknown cause (P<0.05).  

After occupational exposure to infectious diseas-
es in pre-hospital emergency medical personnel, 
managers need to establish an expert committee 
for occupational exposure assessment, which is 
evaluated by relevant professionals. The viral 
loads of exposure sources were divided into mild, 
severe and unknown, then formulating the corre-
sponding measures. After the exposure treatment 
of infectious diseases, it is vital to report to the 
hospital infection department, summarize the 
whole process of event occurrence and provide 
evidence-based proofs for the subsequent formu-
lation of the system. 

 
Mental status of pre-hospital emergency 
medical personnel after occupational expo-
sure of infectious diseases 
The pre-hospital emergency medical personnel 
are facing a highly stressful working environment. 
Both doctors and nursing staff must make judg-
ments in a short time for rescue immediately. 
Once an accident occurs, it will lead to medical 
disputes and adverse consequences, so that in the 
conventional working state, the pre-hospital 
emergency medical personnel have adverse men-
tal conditions (22-24). After occupational expo-
sure to infectious diseases, the scores of somatic 
symptoms, anxiety, depression, fear, interperson-
al sensitivity, hostility, compulsion and paranoia 
of medical personnel were clearly higher than the 
norm of Chinese adults (P<0.05), indicating that 
the fear of medical personnel is aggravated and it 
is more likely to have adverse effects on life and 
work. Pre-hospital emergency medical personnel 
usually face pain and sometimes need to face pa-
tients with mutilation and mental illness (25). In 
addition, few patients are eager to seek help and 
prone to emotional extremes, and medical per-
sonnel face unprovoked scolding, which even 
threatens their personal safety and health, seri-
ously affecting their mental status. 
Psychosocial stress is also a risk factor for occu-
pational exposure, showing a closed-loop rela-
tion, so that managers enable to improve the rel-
evant work system, strive for the inclination of 
government policy as much as possible and pro-
vide a good working environment and logistics 
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support for pre-hospital emergency medical per-
sonnel. At the same time, managers should also 
strengthen humanistic care, follow the people-
oriented concept, actively care about the mental 
health of medical personnel to guide, eliminate 
and reduce the impact of adverse factors, provide 
health knowledge education to strengthen psy-
chological emergency training and help medical 
personnel to correctly treat work pressure. The 
pre-hospital emergency medical personnel need 
to improve the psychological caring ability active-
ly, learn to cope with occupational stress and find 
out problems from multiple perspectives such as 
stress sources and stress responses for conclusion 
and consideration. 
 

Conclusion 
 
The occupational exposure risk of infectious dis-
eases among pre-hospital emergency medical per-
sonnel is high, and it is necessary to strengthen 
pre-job training and education, improve stand-
ardized management for protection, enhance the 
prevention and control capabilities of medical 
personnel and intervene in psychological counsel-
ing in time after occupational exposure to reduce 
the incidence and adverse effects of occupational 
exposure to infectious diseases. 

 

Journalism Ethics considerations  
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission, 
redundancy, etc.) have been completely observed 
by the authors.  
 

Acknowledgements  
 
Not Applicable.  
 

Conflict of Interest 
 
The authors declare that there is no conflict of 
interest. 
 

References 
 

1. Viegas S, Viegas C, Oppliger A (2018). Occupa-
tional Exposure to Mycotoxins: Current 
Knowledge and Prospects. Ann Work Expo 
Health, 62(8):923-941. 

2. Feldman R, Weston BW (2022). Accidental Oc-
cupational Exposure to a Large Volume of 
Liquid Fentanyl on a Compromised Skin Bar-
rier with No Resultant Effect. Prehosp Disaster 
Med, 37(4): 550-552. 

3. Golmohammadi R, Darvishi E (2019). The 
combined effects of occupational exposure to 
noise and other risk factors - a systematic re-
view. Noise Health, 21(101):125-141. 

4. Singletary EM, Zideman DA, Bendall JC, et al 
(2020). 2020 International Consensus on First 
Aid Science With Treatment Recommenda-
tions. Circulation, 142(16_suppl_1): S284-S334. 

5. Schiefer JL, Schuller H, Fuchs PC, Grigutsch D, 
Klein M, Ribitsch B, Schulz A (2020). Burn 
first aid knowledge in Germany and the influ-
ences of social-economic factors. Burns, 
46(6):1458-1465. 

6. Broadis E, Chokotho T, Mackay D, Germeni E 
(2020). First aid management of paediatric 
burn and scald injuries in Southern Malawi: A 
mixed methods study. Burns, 46(3): 727-736. 

7. Haagsma JA, Tariq L, Heederik DJ, Havelaar 
AH (2012). Infectious disease risks associated 
with occupational exposure: a systematic re-
view of the literature. Occup Environ Med, 
69(2): 140-6. 

8. World Medical Association (2013). World Medi-
cal Association Declaration of Helsinki: ethi-
cal principles for medical research involving 
human subjects. JAMA, 310(20):2191-4. 

9. Essence (2016). Symptom Checklist (SCL-90) 
Test. Vocational Education (Late Edition), 
(07):55-57. 

10. Tong Huijie, Institute of Applied Psychology, 
Soochow University. Twenty years of change 
in mainland China: SCL-90 and its norm. The 
6th Annual Conference of the International 
Chinese Applied Psychology Research Asso-
ciation and the 2nd International Forum on 
Psychological Assistance after the " 5 · 12 " 
Earthquake in Sichuan, 2011. 

11. Jin S, He S (2022). The development and en-
lightenment of pre-hospital emergency medi-
cal services in different countries. Occupational 

http://ijph.tums.ac.ir/
http://ijph.tums.ac.ir/
javascript:;
javascript:;


Qin et al.: Investigation and Analysis on Occupational Exposure Causes … 

 

Available at:    http://ijph.tums.ac.ir   1417 

Health and Emergency Rescue, 40 (04):506-510. 
12. Feng X, Jia P, Zhang J, et al (2022). The influ-

ence of occupational identity and organiza-
tional environment on job burnout of pre-
hospital emergency medical staff. Chinese Hos-
pital Management, 42(08):25-30. 

13. Xue F, Chen L, Gan X (2022). Investigation on 
the status quo of pre-hospital emergency tele-
phone guidance ability and training needs of 
nursing students. Journal of Jiujiang University 
(Natural Science Edition), 37(02):5-10 + 48.  

14. Gu M, Yang Q, Song X (2018). Investigation 
and analysis of the causes of occupational ex-
posure to AIDS and psychological status of 
medical staff. Infectious Disease Information, 
31(02):168-170. 

15. Ding HM, Zhou XP, Huang JZ (2018). [Occu-
pational exposure investigation and protective 
measures in a tertiary infectious disease hospi-
tal]. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing 
Za Zhi, 36(2): 134-136. 

16. Liu H, Wang Y, He HY, Liu LB, Zhang Q, 
Chen JL, Liu H (2021). Experience of com-
prehensive interventions in reducing occupa-
tional exposure to COVID-19. J Infect Public 
Health, 14(2): 201-205. 

17. Wicker S, Stirn AV, Rabenau HF, von Gierke L, 
Wutzler S, Stephan C (2014). Needlestick in-
juries: causes, preventability and psychological 
impact. Infection, 42(3):549-552. 

18. Europische Agentur für Sicherheit und Gesund-
heitsschutz am Arbeitsplatz (OSHA-EU): 
Vermeidung von Verletzungen-
durchscharfe/spitze Instrumente am Ar-
beitsplatz [EB/OL]. [2017-10-28]. 

19. Lin H, Wang X, Luo X, Qin Z (2020). A man-

agement program for preventing occupational 
blood-borne infectious exposure among op-
erating room nurses: an application of the 
PRECEDE-PROCEED model. J Int Med 
Res, 48(1): 300060519895670. 

20. Xie M, Zhou J, Wang Y (2015). [Monitoring of 
hematogenous occupational exposure in 
medical staff in infectious disease hospital]. 
Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za 
Zhi, 33(10): 766-8. 

21. Akpuh N, Ajayi I, Adebowale A, Idris Suleiman 
H, Nguku P, Dalhat M, Adedire E (2020). 
Occupational exposure to HIV among 
healthcare workers in PMTCT sites in Port 
Harcourt, Nigeria. BMC Public Health, 20(1): 
451. 

22. Liu X, Wu X, Qin X, et al (2022). Analysis of the 
current situation of pre-hospital emergency 
nursing staff in Liuzhou. Shezhi, 34(02): 241-
244. 

23. Gao W, Liang X, Li S, et al (2022). Analysis of 
resource utilization of pre-hospital emergency 
medical services. Chinese Emergency Medicine, 
42(06): 470-475. 

24. Liao K (2022). A review of the status and devel-
opment of pre-hospital emergency system in 
China. Chinese Disaster Rescue Medicine, 10(05): 
258-262.  

25. Chen Qiurong, Chen Jiashan.Occupational ex-
posure and protection of pre-hospital emer-
gency nurses [ C ] / /.Academic papers of the 
6th National Academic Conference on Inte-
grated Traditional Chinese and Western Med-
icine Disaster Medicine [ Publisher unknown 
], 2010 : 108-110. 

 

 

http://ijph.tums.ac.ir/

