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ABSTRACT | Background: Occupational accidents are considered public health problems, where there are gaps regarding studies on this theme 
in the northern region of Brazil with focus on nursing professionals. Aims: To analyze the factors related to occupational accidents in nursing 
professionals occurred in a large public hospital in Belém (PA) from January 2009 to December 2016. Method: Analytical, retrospective and 
longitudinal study with a quantitative approach by means of documentary census with a sample of 211 Work Accident Registry. We applied the 
Variance Analysis (ANOVA) tests for repeated measurements, chi-square of independence and t student for independent samples. Results: Female 
workers (72,04%), nursing technicians (88,15%)  between the ages of 30 and 36 (34,13%), singles (45,18%) and public servants (95,74%)  are 
most affected by occupational accidents, mainly typical accidents (91,94%). Sharps are the major causative agents (34,12%), morning (p=0,001) 
and afternoon (p=0,035) shifts have the highest mean number of accidents, and accidents occurred mostly in upper limbs (56,87%) and in the 
psychiatry sector (34,12%). The highest incidence rates of occupational accidents occurred in 2012 (49.5) and 2014 (60.2) per 1.000 profes-
sionals/year. Conclusion: As much as these results are similar to others evidenced and available in the literature, the study is particular because 
it is data from a public hospital in the northern region, an area that is not covered by studies of nature this.
Keywords | accidents, occupational; nursing; occupational risks.

RESUMO | Introdução: Os acidentes de trabalho (AT) são considerados problemas de saúde pública, e existem lacunas quanto aos estudos 
sobre essa temática na Região Norte do Brasil com o foco em profissionais de enfermagem. Objetivo: Analisar os fatores relacionados aos AT 
entre a categoria profissionais de enfermagem em um hospital público de grande porte em Belém (PA), no período de janeiro de 2009 a dezembro 
de 2016. Métodos: Estudo analítico, retrospectivo e longitudinal com abordagem quantitativa, realizado por meio do censo documental com 
uma amostra de 211 registros de AT. Foram aplicados os testes estatísticos de análise de variância (ANOVA) para medidas repetidas, χ2 de 
independência e t de Student para amostras independentes. Resultados: Trabalhadores do sexo feminino (72,04%), técnicos de enfermagem 
(88,15%), entre 30 e 36 anos (34,13%), solteiros (45,18%) e servidores públicos (95,74%) são mais atingidos por AT, principalmente acidentes 
típicos (91,94%). Os perfurocortantes são os principais agentes causadores (34,12%), e os turnos da manhã (p=0,001) e da tarde (p=0,035) 
obtiveram maior média de número de acidentes. Os acidentes ocorreram majoritariamente em membros superiores (56,87%) e no setor de 
psiquiatria (34,12%). As maiores taxas de incidência de AT ocorreram nos anos de 2012 (49,5) e de 2014 (60,2) a cada 1.000 profissionais por 
ano. Conclusão: Por mais que esses resultados se assemelhem a outros evidenciados e disponíveis na literatura, particulariza-se o estudo por se 
tratar de dados provenientes de um hospital público da Região Norte, área de abrangência que não é contemplada por estudos dessa natureza.
Palavras-chave | acidentes de trabalho; enfermagem; riscos ocupacionais.
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INTRODUCTION

Work accidents (WA) pose serious socioeconomic 
and public health problems1. The annual cost of WA in the 
formal labor market is about BRL 71 billion2. According to 
the International Labor Organization, WA and work-related 
diseases caused more than 2.3 million deaths in 2014, 14% 
corresponding to preventable WA3. In Japan, the largest 
number of WA in 2016 (n=1,718) occurred in the health 
and hygiene sector4. 

In Brazil, the Administrative Ruling no. 1672/GM, from 
2002, established the National Integrated Workers’ Health 
Care Network to implement health promotion, prevention, 
care and surveillance measures in all public health services. 
However, the reports of work-related incidents increased from 
90,207 in 2010 to 157,333 to 2015, i.e. 74.40%. Along these 
6 years, the largest number of reports (n=439,457, 54.30%) 
corresponded to severe WA, followed by incidents involving 
exposure to biological materials (n=276,669, 34.20%)5.

Health care workers are particularly susceptible to WA 
since they remain in direct contact with patients all along 
the working day. Factors such as competitiveness and mainly  
undervaluation of hospital work compel nursing profes-
sionals to have more than one job. This fact contributes to 
increase the risk of WA resulting from tiredness and exhaus-
tion, in addition to poor working conditions6,7.

Studies performed in the Northeast8, South7, Southeast9 
and Central-West10 regions of Brazil indicate that the main 
causes of WA among nursing professionals are related to 
improper disposal of sharps, needle recapping, inadequate 
medical waste containers, work overload, distraction and irri-
tability. However, there is a gap in the literature as concerns 
the occurrence of WA among nursing professionals in public 
hospitals in the North region, i.e. our focus of interest. 
Indeed, the main innovative aspect of the present study is 
the possibility it brings to launch a substantial reflection 
on public hospitals in the North region of Brazil for the 
purpose of implementing prevention measures. The reason 
is that nursing professionals represent the largest occupa-
tional group in these institutions and consequently the 
most exposed to occupational hazards11,12. Detecting and 
preventing WA is increasing in relevance, therefore, the aim 
of the present study was to analyze factors related to WA 
among nursing professionals in a public hospital in Belém, 
Pará, Brazil, from January 2009 through December 2016. 

METHODS

The present longitudinal, retrospective, analytical and 
quantitative study was performed at a public hospital in 
Belém considered a referral facility for psychiatric, cardio-
logic, nephrological and high-risk pregnancy care. Data were 
collected by means of a document survey of 211 WA 
involving nursing professionals from January 2009 through 
December 2016. We considered reports of any kind of WA 
involving nursing professionals along the analyzed period. 
Records with missing, redundant or inconsistent informa-
tion were excluded.  

Data extracted from WA reports were entered in an ad 
hoc form that included the following variables: year, marital 
status, type of incident, occupational category (nurses or 
nursing technicians), sex (male or female), age, type of 
hazard (mechanical, biological or other), shift (morning, 
afternoon or night), involved body site (head/neck, lower 
limbs, upper limbs, chest/abdomen, polytrauma or other), 
location (surgery, clinical or psychiatry departments, inten-
sive care unit—ICU, on the street, other) and causative 
agent (traffic accidents, body fluids, patients with a psychotic 
episode, sharps, uneven/slippery floor or other). For statis-
tical analysis, variable body site was reduced to three cate-
gories (upper limbs, lower limbs and head/neck) since the 
frequency of all others was too low. The same was the case 
of variable causative agent; the frequency of chemicals and 
traffic accidents was very low and thus these agents were 
included in the category “other.”

We first entered the data in Microsoft Excel 2010 spread-
sheets. Bivariate analysis was performed with software 
Statistical Package for the Social Sciences (SPSS) version 22. 
We performed descriptive analysis to characterize the socio-
demographic profile of nursing professionals involved in 
WA. We used the two-tailed, Student’s t-test for indepen-
dent samples to analyze the mean difference and variance 
of age relative to sex and occupational category. Next, we 
analyzed the mean difference and variance of WA according 
to occupational category. We estimated the mean number of 
WA according to type of hazard, shift, causative agent and 
location through repeated measures analysis of variance 
(ANOVA) and compared the variables which exhibited 
difference in means. The data met the normality assumption 
and thus we had resource to parametric tests. We analyzed 
the joint distribution and association between qualitative 
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variables (shift and involved hazard) by means of the χ2 test 
of independence. In all the analyses the significance level 
was set to 5% (a=0.05) which ensures 95% of reliability to 
the results obtained. 

The study was approved by the hospital research ethics 
committee, ruling no. 2,156,797. We complied with the 
privacy and confidentiality requirements described in 
the Resolution no. 466/2012 on research involving human 
beings. To ensure confidentiality, we did not record the 
workers’ names. 

RESULTS

The number of nursing professionals varied along the 
analyzed period, with an average of 709 per year. We analyzed 
211 records of WA, which distribution according to sociode-
mographic variables is described in Table 1. About 72.04% 
(n=152) of the nursing professionals involved in WA were 
female and 88.15% (n=186) nursing technicians. The largest 
proportion of WA corresponded to workers aged 30 to 36 
(n=72, 34.13%) and 37 to 43 (n=60, 28.44%) the youngest 
being 23 and the oldest 62, mean 39, standard deviation 8.81 
years old. The largest proportion was of single employees, 
42.18% (n=89). Most were civil servants (n=202, 95.74%) 
and were victims of typical accidents (n=194, 91.94%). 
About 46.92% (n=99) of incidents were associated to biolog-
ical hazards and 34.12% (n=72) to mechanical hazards. 
About 44.55% (n=94) of incidents occurred in the morning 
and 34.60% (n=73) in the afternoon. About 56.87% (n=120) 
of accidents involved the upper limbs. Sharps and patients 
with a psychotic episode were the most frequent causative 
agents, 34.12% and 27.01% respectively. The largest propor-
tion of incidents took place in the psychiatry department 
(n=72, 34.12%). 

Table 2 describes the number of nursing professionals 
per year and the annual distribution of incidents. The highest 
rates of WA corresponded to 2012 (49.5/1000 workers/
year) and 2014 (60.2/1000 workers/year). The incidence 
of WA exhibited a trend to decrease in the last 2 years. 

As shown in Table 3, Student’s t-test for independent 
samples did not find significant mean difference or vari-
ance in age between men and women or according to 
occupational category (nurses and nursing technicians). 
However, we found significant difference in age variance 

according to occupational category. The mean number of 
accidents exhibited significant difference between nurses 
and nursing technicians, but variance was not statistically 
significant. Variance was neither significant in regard to 
the number of accidents according to sex, but the mean 
number of incidents was. 

According to Table 4, repeated measures ANOVA 
detected significant difference in the mean number of inci-
dents according to type of hazard, since it was larger for 
biological than for mechanical or other types of hazards. 
The mean number of accidents was significantly higher 
among workers allocated to the morning, followed by the 
afternoon shift. The highest mean number of accidents was 
related to sharps; this difference was statistically significant. 
Patients with a psychotic episode were the second leading 
causative agent, and the psychiatry department exhibited 
the highest mean difference. We did not find any significant 
difference in regard to the affected body site. 

The results of the χ2 test of independence, described in 
Table 5, indicate that variable work shift may influence the 
workers’ exposure to risk. In turn, we did not detect signif-
icant association for variables occupational category and 
type of hazard. 

DISCUSSION

Most nursing professionals involved in WA were female, 
as shown in descriptive analysis (72.04%) and by the results 
of Student’s t-test. Similar findings are frequently reported 
in the literature, as for instance, in a study performed with 
nursing professionals at a hospital in Rio Grande do Sul, 
Brazil, in which most accident victims were female, 89.40%. 
The reason is that nursing is traditionally a predominantly 
female occupation13. 

WA were most frequent among nursing technicians. 
This finding agrees with that reported in a study performed 
with 148 employees of a regional referral public hospital in 
a large city in Mato Grosso, Brazil, in which most accident 
victims were nursing technicians10. However, the results of 
the χ2 test indicate that variable occupational category had 
no relationship with type of hazard, since both nurses and 
nursing technicians were victims of accidents involving expo-
sure to biological materials. These results call the attention 
to the need for standard prevention measures, continuous 
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Table 1. Sociodemographic profile of nursing professionals involved in work accidents from January 2009 through December 
2016, Belém, Pará, Brazil, 2009–2016 (n=211).

Continue...

Variables Absolute frequency (n) Relative frequency

Sex

Female 152 72.04%

Male 59 27.96%

Occupational category

Nurses 25 11.85%

Nursing technicians 186 88.15%

Age (years)

Up to 29 21 9.95%

30 to 36 72 34.13%

37 to 43 60 28.44%

44 to 50 29 13.74%

51 to 57 24 11.37%

Above 58 5 2.37%

Marital status

Married 82 38.90%

Divorced 18 8.50%

Single 89 42.18%

Civil union 11 5.21%

Widowed 11 5.21%

Relationship employment

Civil servant 202 95.74%

Private sector 8 3.79%

Other 1 0.47%

Type of accidents

Typical 194 91.94%

Commuting 17 8.06%

Type of hazards

Biological 99 46.92%

Mechanical 72 34.12%

Other 40 18.96%

Shift

Morning 94 44.55%

Afternoon 73 34.60%

Night 44 20.85%
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Table 1. Continuation.

Variables Absolute frequency (n) Relative frequency

Involved body site

Upper limbs 120 56.87%

Head and neck 44 20.85%

Chest/abdomen 13 6.16%

Lower limbs 21 9.95%

Polytrauma 12 5.69%

Other 1 0.48%

Causative agent

Traffic accident 9 4.27%

Physical infrastructure 31 14.69%

Body fluids 25 11.85%

Patient with psychotic episode 57 27.01%

Sharps 72 34.12%

Chemicals 5 2.37%

Other 12 5.69%

Location 

Coronary care unit 5 2.37%

Obstetrics department 6 2.84%

Central sterile services department 8 3.79%

On the street 16 7.58%

Clinical departments 17 8.06%

Intensive care unit 23 10.90%

Surgery department 25 11.85%

Renal treatment department 23 10.90%

Psychiatry 72 34.13%

Other 16 7.58%

updating of the vaccination schedule and improvement 
of pre-employment and periodic medical examinations14.

According to several authors, younger workers are more 
susceptible to WA as a function of their lack of experience, 
insecurity and immaturity15,16. The causes of incidents might 

be related to lack of training, tiredness, having more than one 
job, substandard hospital infrastructure and organizational 
factors. In the present study, incidents were most frequent 
among the workers aged 30 to 36 (34.13%) which finding 
agrees with those reported in other studies17,18.
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A survey of WA among Ministry of Health civil servants 
from 2010 to 2016 based on an analysis of WA reports 
found that 52.05% of incidents were commuting accidents19. 
Differently, in the present study typical accidents were the 
most frequent.  

In regard to the type of involved hazard, our results agree 
with those reported in another study20, since the nursing 
staff is most exposed to biological hazards. Nevertheless, 
also mechanical hazards were relevant in our study, because 
the analyzed institution is a referral hospital for psychi-
atric care and many incidents are due to crashes, falls and 
violence in the psychiatry department. An integrative liter-
ature review evidenced that nursing professionals tend to 
underestimate the risks to which they are exposed and also 
to associate WA exclusively to biological hazards and occu-
pational stress, although also other types of hazards should 
be taken into consideration, such as those of ergonomic, 
mechanical, physical and chemical nature21.

Table 2. Annual number of nursing professionals, accidents 
and incidence, Belém, Pará, Brazil, 2009–2016 (n=211).

Year Nursing staff Accidents 

Annual 
incidence

(/1000 
workers)

2009 597 23 38.5

2010 653 16 24.5

2011 680 25 36.7

2012 726 36 49.5

2013 732 26 35.5

2014 763 46 60.2

2015 756 25 33.0

2016 735 14 19.0

Table 3. Statistical analysis of work accidents (Student’s t-test for independent samples), Belém, Pará, Brazil, 2009–2016 (n=211).

Occupational category 

Nurses (n=25) Nursing technicians (n=186)
Significance

Mean Standard deviation Mean Standard deviation

Age 42.04 10.39 38.89 8.54 0.157

Number of accidents 2.50 1.51 13.29 6.47 0.000*

Sex

Male (n=59) Female (n=152)
Significance

Mean Standard deviation Mean Standard deviation

Age 39.94 8.88 37.51 8.46 0.072

*Statistically significant.

Table 4. Statistical analysis of work accidents (repeated measures ANOVA), Belém, Pará, Brazil, 2009–2016 (n=211). 

Variables df Sum of squares Mean square F Significance

Type of hazard 2 127.72 63.86 10.78 0.001*

Work shift 2 96.36 48.18 6.08 0.007*

Causative agent 4 78.64 19.66 3.65 0.027*

Location 5 62.97 12.59 11.88 0.000*

Body site 2 17.73 8.87 4.19 0.057

*Statistically significant; df: degrees of freedom.
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In regard to variable work shift, our results disagree 
from those of a study22 performed with 518 employees of 
the Cancer Hospital of Barretos, São Paulo, in which the 
largest proportion of incidents involved nursing professionals 
allocated to the night (35.00%), followed by the afternoon 
(33.30%) and the morning (31.70%) shift. An integrative 
review gathered scientific evidence on occupational risks 
and injuries among nursing professionals in the hospital 
environment, showing that accidents happen more in the 
morning shift23. Therefore, the literature diverges regarding 
the shift with the highest number of accidents, probably 
due to the workplace characteristics. Differently, we found 
that frequency was highest in the morning and afternoon, 
perhaps because the flow of patients is higher, as also is the 
rate of procedures likely to cause WA.

Most incidents involved the upper limbs (56.87%). 
Other authors reported the hands as the most preva-
lent involved body site, which is expectable, since the 
hands are the main working tool for the nursing staff24-26. 
However, ANOVA failed to detect significant difference 
among the reported body sites. This finding indicates that 
personal protective equipment (PPE) for all body parts 
should be worn during all types of procedures, from the 
most simple to the most complex.

A study performed in the Federal District, Brazil, 
found that sharps injuries were the most prevalent type 
of incidents, 72.20%, mainly involving non-hollow 
needles.24 Another study performed in São Paulo reported 
similar results, since 91.60% of incidents with exposure 
to biological hazards were sharps injuries in association 
with needle recapping. These findings agree with those 
of the present study. 

However, we should call the attention to the vulner-
ability of the nursing staff in psychiatric hospitals, since 
according to several authors27,28 psychotic patients may 
see procedures such as mechanical, physical or verbal 

restraints and administration of medication, among others, 
as threats and thus react violently. In a study performed 
with nursing technicians at two public psychiatric hospi-
tals in Belo Horizonte, Minas Gerais, Brazil, 76.8% of the 
participants reported to have been exposed to physical 
violence in the workplace.

We could not find any study that analyzed the associa-
tion between WA and marital status. 

Most accidents involved civil servants, which was expected 
because the analyzed institution is a public hospital. 

The incidence of WA (per 1000 workers/year) was highest 
in 2012 and 2014. While we could not find any data in the 
literature to account for this higher incidence in 2012, a study 
based on data available from the System of Information of 
Notifiable Diseases to describe WA involving exposure to 
biological materials from 2010 through 2016 found that 
the highest rate nationwide corresponded to 2014 (16.84/
workers/year) while in Pará to 2014 and 201629. 

The limitations of the present study derive from the legi-
bility of records and the excessive bureaucracy that hinders 
the access to data. These aspects call the attention to the 
need to raise awareness on the relevance of properly filled 
reports forms, since lack of compliance interferes with the 
interpretation of results, as well as with the implementation 
of actions for workplace improvement. Similarly, we suggest 
simplifying the procedure to access data to thus contribute 
to foster scientific research. 

CONCLUSION

Most incidents were typical accidents and involved 
women, nursing technicians, workers aged 30 to 36, single 
and civil servants. Biological and mechanical hazards were 
the most frequently associated with WA, and sharps were 
the most common causative agent. Prevalence of WA was 
highest among workers allocated to the morning shift and 
the psychiatry department and involved the upper limbs. 
We call the attention to the need to strengthen preventive 
measures and organizational policies to reduce the rate of 
WA among nurses and nursing technicians, including avail-
ability of PPE for all types of procedures. 

Although our results are similar to others reported in 
the literature, they are relevant because they correspond 
to a public hospital in the North region of Brazil, which 

Table 5. Statistical analysis of work accidents (χ2 test of inde-
pendence), Belém, Pará, Brazil, 2009–2016 (n=211).

Variables χ2 p value

Occupational category ×  
type of hazard

3.92 0.141

Work shift × type of hazard 9.59 0.048
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