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AbstrAct

Objective: To track symptoms of posttraumatic stress disorder (PTSD) according to scores of the Impact of Event Scale-Revised 
(IES-R) in nursing staff exposed to accidents with biological material, from October 2014 to May 2016, in a philanthropic hospital 
in the state of Minas Gerais. Methods: Retrospective, descriptive study with a quantitative approach. Inferential analysis was 
performed using a 95% confidence interval, p ≤ 0.05. The data were collected considering all the ethical aspects described in 
resolution 466/2012. Results: The majority of workers were nursing technicians (52.5%), female (91.8%), with a mean age of 
31.4 years (SD 7.5), the majority of exposures being percutaneous (60.7%). Of all individuals, 19.6% presented scores above 
5.6, showing signs of PTSD. Individuals who had suffered accidents more than six months previously (p = 0.025) had significantly 
higher scores than those who had been exposure for less than three months. Conclusion: The study highlights the need for the 
use of validated instruments for the evaluation of fear, anxiety, stress, and other psychological reactions that characterize PTSD, 
as well as the provision of psychological care for workers exposed to biological material.

Keywords: Post-Traumatic Stress Disorder; Nursing Personnel; Occupational Exposure; Healthcare Personnel; Exposure to Biological Agents.

resumo

Objetivo: Rastrear sintomas de Transtorno de Estresse Pós-Traumático (TEPT) segundo os escores da Escala de Impacto do 
Evento-Revisado em trabalhadores da equipe de enfermagem, expostos a acidente com material biológico no período de outubro 
de 2014 a maio de 2016 em um hospital filantrópico de Minas Gerais. Métodos: Estudo transversal, retrospectivo, descritivo, 
com abordagem quantitativa. A análise inferencial foi realizada utilizando-se intervalo de confiança de 95%. Os dados foram 
coletados resguardando-se todos os aspectos éticos descritos na resolução 466/2012. Resultados: A maioria dos trabalhadores 
eram técnicos de enfermagem (52,5%), do sexo feminino (91,8%), com média de idade de 31,4 anos (DP = 7,5). As exposições 
ocorreram por via percutânea (60,7%). Do total de indivíduos, 19,6% apresentaram escores acima de 5,6 evidenciando sinais 
para TEPT e aqueles que haviam se acidentado há mais de seis meses tiveram escores significativamente superiores (p = 0,025) 
aos que sofreram exposição há menos de três meses. Conclusão: Um em cada cinco (19,6%) dos trabalhadores da equipe de 
enfermagem que sofreram exposição ocupacional com material biológico apresentaram TEPT. Isso evidenciou a necessidade do 
uso de instrumentos validados para avaliação do medo, ansiedade, estresse entre outras reações psicológicas que caracterizam 
o transtorno e da oferta de atendimento psicológico para os trabalhadores expostos a material biológico.

Palavras-chave: Transtornos de Estresse Pós-Traumáticos; Recursos Humanos de Enfermagem; Exposição Ocupacional; Profissional 

da Saúde; Exposição a Agentes Biológicos.

resumen

Objetivo: Rastrear síntomas de trastorno de estrés postraumático según los escores de la escala de impacto del evento-revisado 
en trabajadores del equipo de enfermería, expuestos a accidentes con material biológico en el período de octubre de 2014 
a mayo de 2016 en un hospital Filantrópico de Minas Gerais. Métodos: Estudio transversal, retrospectivo, descriptivo, con 
abordaje cuantitativo. El análisis inferencial fue realizado utilizando intervalo de confianza del 95%, p ≤ 0,05. Los datos fueron 
recolectados resguardándose todos los aspectos éticos descritos en la resolución 466/2012. Resultados: La mayoría de los 
trabajadores eran técnicos de enfermería (52,5%), del sexo femenino (91,8%), con una media de edad de 31,4 años (DP = 7,5). 
Las exposiciones se produjeron por vía percutánea (60,7%). Del total de individuos, el 19,6% presentó escores por encima de 
5,6 evidenciando señales para TEPT y aquellos que se habían accidentado hace más de seis meses tuvieron puntuaciones 
significativamente superiores (p = 0,025) a los que sufrieron exposición hace menos de tres Los meses. Conclusión: Se 
evidenció la necesidad del uso de instrumentos validados para la evaluación del miedo, ansiedad, estrés entre otras reacciones 
psicológicas que caracterizan el trastorno de estrés postraumático y de la oferta de atención psicológica para los trabajadores 
expuestos a material biológico.

Palabras clave: Trastornos por Estrés Postraumático; Personal de Enfermería; Exposición Profesional; Personal de Salud; Exposición a 

Agentes Biológicos.
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INTRODUCTION
Occupational exposure involving biological material is 

characterized, according to the Ministry of Health, as sharps 
injuries, human bites and contact of blood/secretion with 
mucous membranes or non-intact skin.1 This exposure can 
transmit numerous pathogens, the most significant being the 
hepatitis B virus (HBV), hepatitis C virus (HCV), and human 
immunodeficiency virus (HIV).2

Although the transmission of blood micro-organisms is the 
main concern related to exposure to potentially contaminated 
biological material (PCBM), other harm and associated 
consequences, such as the fear of acquiring an infectious 
disease, loss of temporary or permanent functional capacity, loss 
of benefits, insecurity in the work, relationship or sexual activity 
difficulties, anxiety, Post-Traumatic Stress Disorder (PTSD), and 
even suicide after occupational exposure, have been observed 
in healthcare workers (HCWs).3-5

Different levels of stress and distress due to exposure to 
PCBM have been identified in some studies,3-6 which show that 
an event such as occupational exposure may cause suffering 
and anxiety, which, if not diagnosed, monitored and treated may 
become chronic and persistent, characterizing PTSD.6,7

Post-Traumatic Stress Disorder was included in the 3rd Edition 
of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM), published by the American Psychiatric Association 
(APA)5 (1980) and is characterized by the manifestation of 
symptoms that cause significant clinical suffering with physical, 
social and psychological aspects.8 It may begin within the first six 
months after the event [although not necessarily, since the 10th 
version of the International Statistical Classification of Diseases 
and Related Health Problems (ICD-10)9 (2008) considers the 
existence of delayed-onset PTSD] and lasts longer than one 
month.

Studies on PTSD have been carried out with war veterans, 
survivors of disasters and natural catastrophes, sexual abuse 
victims, among many other situations that present an imminent 
risk of death.10,11 There are, however, few findings related the 
occurrence of this disorder in HCWs exposed to PCBM,3,6 which 
motivated this investigation.

Considering that a single occupational exposure, as well as 
biological risk may cause other psychological consequences,12,13 
this study aimed to track PTSD symptoms according to the 
Impact of Event Scale-Revised (IES-R) scores in nursing staff 
exposed to a PCBM accident in the period from October 2014 
to May 2016 in a philanthropic hospital in Minas Gerais.

METHODS
This was a cross-sectional, descriptive, retrospective, 

quantitative study conducted in a medium-sized philanthropic 
hospital located in Minas Gerais state. From October 2014 to 
May 2016, the research site had a population of 445 nursing 
staff working in direct patient care.

For the sample size calculation, a negative Pearson's 
correlation coefficient, r = -0.4, was considered between the 
time of occurrence of the event and the PTSD scores, for a 
level of significance of 0.05 and a type error II of 0.1, resulting 
in an aprioristic power of 90%. Using the PASS 2002 program, 
a minimum sample size of n = 61 was defined.

Nursing staff exposed to biological material from October 
2014 to May 2016 that reported the accident to the Engineering, 
Medicine and Occupational Safety Service (SESMT) of the 
hospital were included. Those who performed only administrative 
activities and those that were absent during the data collection 
period were excluded.

In order to identify the exposed workers, a consultation was 
first made of the Occupational Accident Report (OAR) and the 
records of the Engineering, Medicine and Occupational Safety 
Service (SESMT) for the workers exposed to PCBM in the 
period. Subsequently an active search of these was made with 
the intention of inviting them to participate in the study.

Data were collected using a structured instrument developed 
by the researcher, which included demographic and professional 
variables, such as professional category, work sector, length of 
professional experience, vaccination and occupational exposure 
to PCBM. The IES-R was also applied.

The IES-R is an instrument of English origin, which aims 
to monitor the signs and symptoms of PTSD and provide 
quantitative verification of a specific stressor event.4,14 The 
instrument was validated in Brazil,4 presenting high levels of 
internal consistency (Cronbach's alpha between 0.85 and 0.96). 
The scale is of the Likert-type, composed of 22 items, with scores 
ranging from 0 (not at all) to 4 (extremely), divided into three 
subscales: avoidance (avoidance behaviors - items 5, 7, 8, 11, 
12, 13, 17 and 22), intrusion (intrusive memory - items 1, 2, 3, 6, 
9, 16 and 20) and hyperstimulation (anxiety - items 4, 10, 14, 15, 
18, 19 and 21).15 The cutoff point established by Caiuby et al.4 
(2012) in the IES-R for PTSD is 5.6.

All variables were organized into a database using the Excel 
program. Subsequently, the data were analyzed using the IBM 
SPSS version 22.0 software, through descriptive and inferential 
statistics.

Inferential analysis was performed by crossing the IES-R 
scale scores (intrusion, hyperstimulation, avoidance and total 
score) with the specified predictor variables (occupational 
category, age, type of exposure, time since occurrence of 
occupational exposure, source patient positive for HIV), with a 
95% confidence interval, setting a significance level of p ≤ 0.05.

The Shapiro-Wilk normality test was applied to determine 
whether the data of each predictor variable (occupational 
category, age, type of exposure, time since occurrence 
of occupational exposure, source patient positive for HIV) 
presented normal or non-normal distribution. The Kruskal-Wallis 
non-parametric test was then used to test whether a set of 
samples came from the same distribution (professional category, 
age, time since occupational exposure) and the Mann-Whitney 
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non-parametric test was used in the two cases of independent 
samples (type of exposure, source patient positive for HIV). 
Regarding the age variable, individuals in groups 3 and 4 (≥ 40 
years) were combined for performance of the inferential analysis.

The study followed the principles set forth in the Declara-
tion of Helsinki and was approved by the Research Ethics 
Committee (CEP) of the proposing institution (Authorization No. 
1.349.749/2015) and of the Co-participant institution (Authori-
zation No. 1.392.976/2015). The anonymity of the workers was 
guaranteed and all aspects of the guidelines and rules regulat-
ing research with human subjects were followed, according to 
Resolution CNS/CONEP No. 466/2012, of the National Health 
Council. The authors of the IES-R authorized its use in this study.

RESULTS
A total of 73 members of the nursing staff that had been 

exposed to PCBM were identified and 61 (83.5%) met the 
inclusion criteria and participated in the study.

Table 1 presents the demographic and professional 
characteristics of all the workers who participated in the study, 
with these presenting a minimum age of 20 years, maximum of 
57 years, mean age of 31.4 years, with standard deviation of 7.5.

The majority of the accidents involved the percutaneous route 
(60.7%), occurred during venous puncture procedure (27.9), 
involved blood (70.5), with the source patient serology negative 
for HIV and HVC (77.0). More than half were not evaluated by a 
specialized infectious disease service (78.7%) and the majority 
of the interviewees also did not use antiretroviral therapy (86.9%).

Using the cut-off point of 5.6 of the IES-R, established by 
Caiuby et al.4 (2012), the prevalence of individuals with PTSD 
symptoms among those investigated was 12 (19.6%) workers in 
the nursing team, representing one in five.

Table 2 presents some variables related to the occupational 
exposure of the nursing team workers who presented PTSD 
symptoms, according to the IES-R scores.

Regarding the type of exposure, in the three professional 
categories, percutaneous was the most frequent and blood was 
the most frequent fluid. The majority of the individuals presented 
an accident time ≥ 6 months.

Table 3 shows the intersection of the predictor variables with 
the IES-R subscales.

The non-parametric analysis showed that there was no 
significant difference (p = 0.588) in the IES-R total scores and 
professional category. This result did not confirm the hypothesis 
that nursing technicians and assistants would present higher 
scores for PTSD than nurses because of an exposition, due to 
their shorter time of professional training.

Another hypothesis raised in this study was that younger 
workers would present higher PTSD scores. The results showed 
a significant difference for the intrusion subscale (p = 0.04); in 
this aspect, individuals aged less than 29 years and in the age 
group of 30 to 39 years presented higher scores than those over 
the age of 40 years.

The hyperstimulation subscale did not present any significant 
differences in relation to age (p = 0.06), however, it could be 
considered to show a strong trend, since the value was very close 
to the adopted level of significance (p ≤ 0.05). In the analysis 
according to age group, there was a strong trend of significant 
difference among individuals under the age of 29 and those 
between 30 and 39 years of age compared to those aged 40 
years or over (p = 0.06).

There was no significant difference in the scores of the 
avoidance subscale with age (p = 0.20). Regarding the total score 
of the scale and age, there was also no significant difference 
(p = 0.06 for both, with Bonferroni correction), however, this could 
be considered to show a strong trend, since the value was also 
very close to the adopted level of significance (p ≤ 0.05). In this 
item, there was also a strong trend of significant difference among 
the results of individuals aged 20 to 29 years and among those 
30 and 39 years of age, in relation to those aged over 40 years 
(p = 0.06 for both, with Bonferroni correction).

As with age, it was hypothesized that the shorter the length of 
professional experience, the higher the PTSD scores according to 
the IES-R in situations of exposure to PCBM. The results indicated 
that there were no significant differences in relation to the length 
of experience in the work and the PTSD scores (p = 0.86).

Regarding the type of occupational exposure, the non-
parametric analysis showed no significant difference between 
having undergone percutaneous or mucocutaneous exposure 
(p = 0.66).

Regarding the time since the accident, in the analysis of 
the intrusion and avoidance subscales there was a significant 
difference (p = 0.01 and p = 0.02, respectively); thus, individuals 
who had been exposed for more than six months had higher 
scores in both subscales than those who had been exposed 
for less than three months. There was no statistically significant 
difference for the hyperstimulation scale (p = 0.31). Regarding 
the total score there was a significant difference (p = 0.02); the 
group exposed for more than six months presented higher values 
in the total scores than those who had been exposed for less 
than three months.

DISCUSSION
In the present study, it was possible to identify a relevant 

number of nursing staff that presented scores above the cut-off 
point of 5.6 (12 = 19.6%) established in the IES-R for signs of 
PTSD. A similar study found in the literature, which used the 
same screening instrument, however, with medical professionals, 
showed that 12%of these workers presented evidence for 
the disorder after occupational exposure involving biological 
material.3 Another study carried out with individuals of different 
professional categories (drivers, HCWs, postal workers) exposed 
to an occupational accident involving potentially contaminated 
needles showed that 24% of the respondents displayed 
symptoms of PTSD, according to the ICD-10.6
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Table 1. Demographic and professional characteristics of the nursing team workers exposed to PCBM (n = 61). 
Divinópolis, MG, 2014-2016.
Variables n %

Sex
Female 56 91.8
Male 05 8.2

Age

20-29 31 50.8
30-39 21 34.5
40-49 06 9.8
≥ 50 03 4.9

Professional category
Nursing assistant 07 11.5

Nursing technician 22 36.0
Nurse 32 52.5

Work sector

Ward/surgical clinic 31 50.8
Adult/Child ICU 10 16.4
Surgical ward 09 14.8

Maternity/Nursery 04 6.6
Oncology 02 3.3

Nephrology 01 1.6
Emergency care 04 6.6

Table 2. Nursing team workers with symptoms of posttraumatic stress disorder (n = 12) according to the IES-R and 
variables related to occupational exposure to PCBM. Divinópolis, MG, 2014-2016.

Professional 
category

Type of 
exposure Fluid

Activity performed 
at the time of the 

accident

Source patient 
serology for 

HIV

Post-exposure 
prophylaxis

Time since 
exposure 

(in months)

IES-R 
scores

Nursing 
assistant Percutaneous Blood Venous puncture No No 06 7.17

Nursing 
assistant Percutaneous Blood Disposal of 

material No Yes 01 5.87

Nursing 
technician Mucocutaneous Blood 

secretion PVA Clearance* Yes Yes 02 6.78

Nursing 
technician Mucocutaneous Blood 

secretion PVA Clearance* No No 06 5.86

Nursing 
technician Mucocutaneous Blood 

secretion Dressing No No 17 6.65

Nursing 
technician Percutaneous Blood Disposal of 

material Unknown Yes 08 8.45

Nursing 
technician Percutaneous Blood Venous puncture No No 03 6.40

Nurse Mucocutaneous Blood Medication No No 09 6.26
Nurse Mucocutaneous Blood Medication No No 09 7.81
Nurse Percutaneous Blood PVA puncture No No 09 6.85
Nurse Percutaneous Blood PVA puncture No No 14 6.46
Nurse Percutaneous Blood Recapping No No 06 5.81

* PVA: peripheral venous access.
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Table 3. Inferential statistical analysis of the predictive variables and IES-R scores of the nursing team workers exposed 
to PCBM. Divinópolis, MG, 2014-2016.
Variables Intrusion Hyperstimulation Avoidance Total
Professional category 0.594 0.415 0.543 0.588
Age 0.048* 0.061 0.205 0.064
Type of exposure 0.711 0.415 0.662 0.668
Time since occurrence of occupational 
exposure (in months) 0.012* 0.318 0.018* 0.025*

Source patient positive for HIV 0.323 0.380 0.264 0.252
* p ≤ 0.05; Kruskal-Wallis test.

Regarding the characteristics of the individuals, the female 
sex was more prevalent, this also being the case among the 
interviewees who had IES-R scale scores above the cutoff point 
for PTSD. Some studies corroborate this information and highlight 
sex as a risk factor for the development of the disorder, therefore, 
presenting a higher prevalence in women.5,8,11,16,17

Another finding was that women showed a tendency for 
increased negative affectivity, more intrusive thoughts, avoidance 
behaviors and greater vigilance, when compared to men, 
increasing the risk of developing PTSD.16 However, in the present 
study, the sex variable was not crossed due to the fact that the 
number of participants did not allow more predictor variables and 
due to the characteristics of the profession, which, according to 
Pimenta et al.18 (2013) and Fiocruz and Cofen19 (2015) is related 
to historical issues, with nursing being predominantly exercised 
by women (84.6%), which may represent a bias.

The age group between 20 and 30 years represented more 
than half of the workers, as well as those with high scores in the 
IES-R. In the inferential analysis, this variable did not show a 
statistically significant difference, except for intrusive thoughts. 
In a study carried out with individuals that reported at least one 
traumatic experience during life, younger people had a greater 
risk for the disorder (OR = 4.3).11 However, another author 
suggested that individuals in the 30-40 years age bracket tend to 
present more PTSD symptomatology, especially intrusion, when 
compared to younger subjects.16

Age did not present a statistically significant difference 
among the categories. A study carried out in Poland showed that 
PTSD is less present in people with higher levels of education, 
compared to those with lower education levels.17

Regarding the type of exposure, the percutaneous route was 
more common among the individuals interviewed and among 
those with high IES-R scores, however, this variable was not 
statistically significant. A study carried out in a private hospital 
in the state of Piauí revealed that after occupational exposure 
with sharps, workers experienced feelings of worry, fear of 
contracting HIV, hepatitis B or C, and guilt due to the occurrence 
of the accident.20

Regarding the number of exposures in the previous year, the 
majority of these individuals reported one occupational accident 
with biological material in the period, similar to the individuals with 

high IES-R scores, however, the variable number of exposures/
year was not compared regarding the IES-R scores. The results 
of one study15 showed that professionals with greater numbers of 
previous experiences of disasters had higher chances of intrusive 
memories. Research performed with paramedics evidenced more 
frequent PTSD in workers who experienced several traumatic 
events in a short period of time (p = 0.01).17

Regarding the serological condition of the source patient, 
positive serology was not statistically significant for high scores 
in the scale evidencing PTSD, which is in agreement with another 
study carried out in London with resident physicians, where the 
scores did not reach significance when the accidents involved 
a high risk patient.3

The length of time since the accident happened presented an 
increased risk for the development of the disorder, the group with 
a time since the accident of more than six months showed values 
significantly higher than the group with less than three months of 
exposure (p = 0.025). Another study using the same instrument 
found no risk of PTSD in relation to the time since the injury.3

A study carried out with trauma patients sought to evaluate 
the course of PTSD over time after the onset of the stress event 
(wounds with all severity levels), and showed that, of the patients 
that demonstrated high IES-R scale scores over one year of 
monitoring, 79% persisted with the symptoms after one year, 
indicating that these individuals were suffering from the chronic 
symptoms of the disorder.21

During the interviews, at the time of data collection, some 
individuals reported a delay in the results of the exams of the 
source patient, with this situation generating an intense feeling 
of fear and anguish. Some authors have also shown this in 
their findings, reporting that waiting times for definitive blood 
test results cause anxiety and increase the duration of some 
psychiatric consequences following the exposure. This situation 
is considered to be as stressful as the actual occupational 
accident itself.6

The hospital in which the data collection was performed did 
not have any kind of psychology service for the care of employees. 
Some authors have identified that the development of PTSD is 
associated with a lack of social support, highlighting the need for 
a psychiatric service in the occupational environment to attend 
HCWs that have been affected by biological material,22,23 since 
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the appearance of some psychiatric illness after occupational 
exposure has a major impact on the work, family relationships 
and sexual life of the individual.6

Although the IES-R scale and the instrument used in this 
study did not address issues related to the emotional reactions 
experienced by the individuals, during the interviews they 
reported feelings such as fear, insecurity and anxiety regarding 
the possibility of acquiring a serious illness such as HIV. Thus, this 
highlights the importance and necessity of further studies related 
to occupational accidents and the psychological approach after 
exposure.

CONCLUSION
The results of the present study showed that one in five 

(19.6%) of the nursing staff who suffered occupational exposure 
to biological material presented symptoms of PTSD according 
to IES-R scores (cut-off point 5.6). Those in which the accident 
happened more than six months previously had significantly 
higher values in the scale, compared to those who had been 
exposed for less than three months.

In addition to the risk of transmission of various pathogens, 
occupational exposure may also cause psychological repercus-
sions, which, if left untreated, may become chronic, including the 
emergence of PTSD and impairments in several areas of the life 
of the affected individual. There is a need for more research on 
this subject, with the use of validated instruments to track the 
symptoms, as well as improvements in the time taken for the 
results of the exams of the source patient. Psychological care for 
workers should also be provided, through the health services, 
aiming to identify, treat and minimize future psychological impact 
after occupational exposure.

LIMITATIONS OF THE STUDY
The data collected were retrospective due to the time of 

performance of the study and the sample was specific to a 
single hospital, which prevents generalization of the results. 
However, the findings are important for reflection regarding the 
psychological consequences that occupational exposure can 
cause in the individual and the need for further studies related 
to this subject and PTSD.
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