
1 

This article was published in Journal of Agromedicine, 20(2), 160-166, 2015 

http://dx.doi.org/10.1080/1059924x.2015.1010061 

 

The Epidemiology of Blood-Contaminated Needlestick 

Injuries Among Veterinarians in Portugal 

 
João R. Mesquita,1,2 Sofia I. V. Sousa,3 Helena Vala,1,4 and Maria S. J. Nascimento2,5 

1Instituto Politécnico de Viseu, Escola Superior Agrária, Viseu, Portugal 
2Centro de Investigação em Biodiversidade e Recursos Genéticos, Universidade do Porto, 

Vairão, Portugal 
3LEPABE—Laboratory for Process Engineering, Environment, Biotechnology and Energy, 

Faculty of Engineering, University of Porto, Porto, Portugal 
4Centro de Estudos em Educação, Tecnologias e Saúde, Instituto Politécnico de Viseu, 

Viseu, Portugal 
5Departamento de Ciências Biológicas, Faculdade de Farmácia da Universidade do Porto, Porto, 

Portugal 

 
ABSTRACT. Needlestick injuries (NIs) are considered a substantial occupational health and safety hazard 

in contemporary health care practice. Unlike human medicine where much effort has been devoted to 

reduce the incidence of these events, the same aggressive approach has not been used in veterinary 

medicine. This study investigated the occurrence of blood-contaminated NIs in Portuguese veterinarians. 

Participants of a veterinary meeting were asked to complete a questionnaire-based sur- vey. Univariate 

and multivariate logistic regression analyses were performed to produce predicted probabilities for NI 

episodes in veterinarians. From the total of 373 enrolled veterinarians, 293 (78.5%) reported having had 

at least one NI during their professional life. Veterinarians working with dogs were more likely to have  

experienced a NI (adjusted odds ratio [aOR]: 145.74, P < .001).     The high level of NIs observed in these 

professionals shows that NIs are a potential occupational health problem in Portuguese veterinarians, 

with the possibility for transmission of haematogenous zoonosis. 

 

INTRODUCTION 

Needlestick injuries (NIs) are today considered a substantial occupational health and safety 

hazard in contemporary health care practice by acting as a potential route for exposure to, and 

transmission of, blood-borne infectious diseases among health care workers in both human and 

veterinary  medicine.1−3   Several  studies  have shown the significant burden that NIs currently 

represent in human health care workers with figures ranging from 100,000 NIs in the United 

Kingdom (UK) to 800,000 in the United States (US) per year.4,5 A more recent report stated that 

approximately 600,000 health care workers in the US experience percutaneous exposures 

incidents to blood each year, either by NIs, sharp injuries, or splashes leading to exposure of the 

skin or mucosa to blood.6 However, it is generally accepted that there is underreporting of NIs, 

ranging from 75% to 100%.7−9
 

Much effort has been devoted to reduce the incidence of these events in human medicine, but 

for various  reasons,  the  same  aggressive approach has not been used in  veterinary medicine.10 
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Transmission of blood-borne zoonotic pathogens has generally been considered a minor hazard 

for veterinarians. Despite the  fact  that  60%  of  known  human  infectious diseases and more 

than 75% of emerging infections are zoonotic in origin,11−13 only a  few   of  these  animal  

pathogens  are   transmitted to humans by the blood-borne route,10 which  could  help  explain  

the  lack  of importance given to NIs events in veterinary practices. However, some studies have 

reported blood-borne zoonotic infections in veterinarians after suffering a NI contaminated with 

zoonotic pathogens with both a high fatality and morbidity potential.14,15 Moreover, although 

medical complications from farm-related NIs seem uncommon, injuries can be debilitating and 

lead to loss of productivity.16 In fact, unintentionally injected adjuvants such as mineral oils are 

known to cause severe inflammatory responses and generate significant incapacitation.17
 

Furthermore, it is becoming apparent that NIs are relatively common in veterinary practice, but to 

date, studies on needle handling practices, risk factors, and NIs reporting practices are manifestly 

lacking. Therefore, this study attempted to fill this knowledge gap by assessing the prevalence of 

blood-contaminated NIs in veterinary professionals. Behaviors that could be potentially 

associated with NIs with blood or other bloody body fluids were also studied. 

 

 

MATERIALS AND METHODS 

Location and Population 

The study took place in Santa Maria da Feira, Portugal, at the VII Congress of the Montenegro 

Veterinary  Hospital  (CMVH)  between  12 and 13 February 2011. The CMVH is an annual 

congress with a target audience of Portuguese veterinarians, and  is  generally  considered the 

congress with the highest number of participants from the veterinary field in Portugal. The 2011 

CMVH had 1,300 participants, its highest attendance ever, which contributed to a substantial 

enrolment in the study. 

 

Questionnaire 

Participants were fully informed of the aims of the study and methodology and completed  an 

anonymous questionnaire. In order to achieve the highest number of answers to questionnaires, 

posters were affixed and flyers were introduced in the participants’ conference bag. An NI was 

defined as a puncture or laceration with a needle or other sharp instrument contaminated with 

blood or other bloody body fluids. Blood and body fluids were defined as blood, breast milk, 

cerebral spinal fluid, amniotic fluid, pleural fluid, semen, vaginal secretions, synovial fluid, body 

fluids containing visible blood, saliva associated with dentistry, wound exudates, vomit, diarrhea, 

and urine. Data obtained via the anonymous questionnaire covered demographic, professional, and 

personal details. Regarding demographic details the questionnaire included age and sex. The 

professional details included years in practice, type of practice (dog, cat, exotic, poultry, bovine, 

swine, equine, sheep), and his- tory of ever suffering a NI with blood from animals and from 

which animal species was that blood (dog, cat, exotic, poultry, bovine, swine, equine, sheep). 

Personal details included inter- action with pet animals (dog, cat, exotic, poultry, bovine, swine, 

poultry, equine, sheep) during childhood (<18 years old). 
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Sample Size Calculation 

To determine an adequate sample size to estimate the population prevalence, sample  size for a 

prevalence survey with finite population correction (precision level of 5%) was calculated.18 As 

no information has been made avail- able on NIs among  Portuguese veterinarians, an estimated 

prevalence of 50% was assumed, thus yielding the maximum sample size possible.19 Official 

reports from Portugal state that  in 2011, 4,202 veterinarians were working in the country.20 

According to sample size calculation, at least 353 veterinarians would have to be enrolled in this 

study. To anticipate nonresponse or missing data, possible dropouts, and potential estimation and 

measurement inaccuracies, the number of participants  was  oversampled by 5%. Therefore, the 

number of participants was increased to 373 veterinarians. A total of 373 valid questionnaires 

were returned from 1,300 eligible participants (28.7% response rate). Table 1 presents the 

characterization of the professionals who answered the questionnaire. 

 

Statistical Analysis 

Univariate and multivariate logistic regression analyses were performed and crude odds ratio 

(cOR) and adjusted odds ratio (aOR)  were calculated to produce predicted probabilities for NI 

episodes in veterinarians. cOR and aOR were calculated to assess the presence of confounding 

factors. Variables were considered independent  when  cOR  and  aOR  were similar. Likelihood-

ratio (LR) test was performed to evaluate statistical significance of risk factors with more than 2 

levels (years in practice), given its independence from the variables reference level. P values less 

than .05 were considered statistically significant. All analyses were per- formed using GraphPad 

Prism version 5.01 soft- ware (GraphPad Software, San Diego, CA) and Epicalc package in the R 

software (R 2.15.1).21
 

 

RESULTS 

From the 373 veterinarians, 293 (78.5%) reported  having  had  at  least  one   NI  during their 

professional work. Of those reporting having had NI, 79% were female and  74.5% male 

veterinarians. Occurrence of NI in veterinarians who experienced animal interaction during 

childhood (household animal, age <18 years old) compared with those who did not interact with 

animals during childhood was 78.2% and 70.8%, respectively. Figure 1 shows the distribution of 

professionals experiencing NIs per years of practice, making it possible    to observe that the 

proportion of veterinarians who experienced NIs increases with years of practice. 

The association between the occurrence of NI and the variables—sex, years in practice, animals 

that have been worked with, and household animal during childhood (<18 years old)—was 

evaluated by using univariate and multivariate logistic regression models (Table 2). 

By univariate logistic regression analyses, veterinarians with 11 to 20  years  of  practice, and 

with more than 20 years of practice, were positively associated with NIs, (cOR: 10, 95% 

confidence interval [CI]: 4.21–23.76, P <.001 and cOR: 4.75, 95% CI: 1.08–20.93, P=.039, 

respectively), when compared with the group with 1 to 10 years of practice. Having worked with 

dogs was positively associated with the occurrence of NI (cOR: 44.58, 95% CI: 21.65–91.78, P < 

.001), whereas working with poultry  (cOR:  0.32,  95%  CI:  0.2–0.54,  P <.001), bovine (cOR: 

0.43, 95% CI: 0.26–0.72, P = .001),  and  equine  (cOR:  0.45,  95% CI:0.27–0.73, P= .001) was 

negatively associated with episodes of NI. Household sheep during childhood was positively 

associated with NIs (cOR:  3.93,  95%  CI:  1.37–11.25,  P     .011),whereas household poultry 

(cOR: 0.55, 95% CI: 0.33–0.92, P .022) and equine during childhood (cOR: 0.43, 95% CI: 0.19–
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0.98, P 

.045) were both found to be negatively associated with NI occurrence. 

From the multivariate logistic regression models, several positive associations were found. 

Veterinarians with 11 to 20 years of practice were associated with NIs (aOR: 16.54, 95%  CI:  

3.69–74.26,  P  < .001),  when compared with the group of 1 to 10 years of practice. Having 

worked with dogs was found to be a risk factor for NIs (aOR: 145.74, 95% CI: 40.94–518.78, P 

< .001), whereas history of working with poultry was found to be negatively associated with 

history of NIs (aOR: 0.3, 95% CI: 0.1–0.94, P .039). Household bovine and sheep during 

childhood were both found to be positively associated with NI occurrence (aOR: 62.73,  95%  CI:  

7.74–508.4  and  aOR: 25.55, 95% CI: 3.75–174.12, respectively, P < .001). No statistical 

association was observed with the remaining variables. The presence of confounding effects can 

be observed due to differences  in cOR and aOR for 11 to 20 years in practice, having worked 

with dogs, and household bovine during childhood. 

 

 

DISCUSSION 

The present work investigated the expo-  sure rate of NIs contaminated with animal blood in 

Portuguese veterinarians. A cohort of 373 veterinarians was selected, providing an adequate 

sample size to estimate the NIs prevalence on the veterinarian population. The high incidence of 

NIs reported in this population (78.5%) was similar to that described in other studies on veterinary 

personnel.22−24
 

This  study  showed  that  veterinarians  with 11 to 20 years of practice were more likely      to 

have  experienced NIs than those with 0 to  10 years of practice. This was expected because 

individuals with more years of profession  have a longer history of contact to animals, thus 

increasing the NI occurrence in their life. Additionally, the increased likelihood of work- related 

NIs among professionals with longer experience might  also  be  explained  by  a laxer discipline, 

making them especially vulnerable in terms of poor occupational health and safety standards, 

with resulting increased risk for injuries. Multivariate and univariate logistic regression models 

also showed that veterinarians with 11 to 20 years of practice were more likely to have experienced 

a NI, when compared with younger veterinarians. 

It was interesting to find that working with dogs  was  a  risk  factor  for  NI  occurrence,  by 

univariate and multivariate analyses. Dogs are extremely mobile animals that are seldom fully 

restrained during the course of veterinary care, and always receive individual medication, often 

parenterally, thus increasing the risk for NI. Other animals are also likely to    be improperly 

constrained and to receive parenteral medication (cats, exotic, bovine, swine, equine, and sheep); 

however, no statistical association was observed in this study that could have supported this 

hypothesis. Working with poultry was  negatively  associated  with NI occurrence in veterinarians 

(by univariate and multivariate analyses), which is not surprising because poultry are easily and 

continuously constrained for veterinary care and are often medicated through oral administration 

(via drinking water and feed medication) and not percutaneously,24 thus reducing the risk for NIs 

in veterinarians. A negative  association to NI occurrence and history of working with bovine and 

equine was found when the single-variable analyses were performed. It is tempting to speculate 

that there is less likelihood for NI events in large animal practices because bovine and equine are 

less sensitive to venipuncture than dogs and other small animals25 and  for this  reason  would  

most  likely  have  a  less exuberant defense reaction upon venipuncture, therefore reducing the 
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risk for NIs for veterinarians. 

Concerning animal interaction during child- hood, both univariate and multivariate analyses 

showed that contact with sheep was a risk factor for NIs. Interaction with bovine during childhood 

was also considered a risk factor but only through multivariate analysis. A possible explanation 

for these results is that childhood interaction with animals could lead to excess comfort in the 

manipulation of animals and generate negligent safety behaviors, thus accumulating occupational 

hazards. Nevertheless, a more controlled study on this topic would be necessary to make more 

definite conclusions. 

Some studies have reported blood-borne zoonotic infections acquired by veterinarians through 

NIs. An accidental infection with Herpesvirus simiae was described in a 26-year- old veterinary 

technician after a NI contaminated with blood from a rhesus monkey.14 A blastomycosis 

accidental infection in a veterinarian was reported to be due to a fine-needle aspiration during the 

course of a necropsy on a dog.26 In Australia, a recent NI of a veterinarian while euthanizing a 

horse positive for Hendra virus, an emerging paramyxovirus with a high case fatality rate, 

highlighted the greater danger that veterinarians now face.27 A case of meningoencephalitis due 

to West Nile virus (WNV) in a 29-year-old immunocompetent female scientist at the National 

Institute for Communicable Disease, South Africa, was reported following a NI with 

neuroinvasive lineage II WNV strain.15 More recently, Bartonella spp. infections in veterinarians 

have also been implicated with accidental NIs.28,29
 

Reports of communicable diseases acquired by NIs in veterinarians are  rare,  and  probably for 

this reason  blood-borne  transmission of zoonotic pathogens have generally been considered a 

minor hazard for veterinarians. Nevertheless, underreporting might be present, and if individual 

risk analyses underestimate the real risk,  such  underreporting  might  embody a missed 

opportunity for postexposure prophylaxis. Therefore, great attention should be paid  to  any  NI  

episode  given  the  potential biohazard of blood-borne zoonotic infections. Additionally, other 

medical complications such as severe inflammation can occur with accidental injection of mineral 

oils.16,17 Further work should also approach these complications. 

 

CONCLUSION 

To our knowledge, this is the first study investigating the exposure to NIs among Portuguese 

veterinarians, as well as determining risk factors for this work-related exposure. The high level of 

NIs observed in these professionals shows that NIs are a potential occupational health problem in 

Portuguese veterinarians, and continuing education in the prevention of percutaneous injuries 

would be beneficial. Guidelines and strategies to reduce NIs in  veterinary  practice  should  be 

promoted, and the negligent behaviors concerning these injuries should be replaced with   a 

proactive attitude towards injury prevention. Additionally, health and safety refresher courses 

could have a positive effect  on  safety  culture change and gradually reduce work-related injuries 

in the future. 
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FIGURE 1. Distribution of professionals experiencing needlestick injuries (NIs) per years of 

practice. 
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TABLE 1. Descriptive Analysis of the Veterinarians Group Under Study (N = 373) 
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TABLE 2. Univariate and Multivariate Analyses of Risk Factors for Needlestick Injuries Among 

Portuguese Veterinarians 

 


