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AbsTrACT
background Dog bite studies are typically based 
on hospital records and may be biased towards bites 
requiring significant medical treatment. This study 
investigated true dog bite prevalence and incidence at a 
community-level and victim-related risk factors, in order 
to inform policy and prevention.
Methods A cross-sectional study of a community 
of 1280 households in Cheshire, UK, surveyed 694 
respondents in 385 households. Data included dog 
ownership and bite history, demographics, health and 
personality (Ten Item Personality Inventory (TIPI) brief 
measure). Multivariable logistic regression modelled risk 
factors for having ever been bitten by a dog, accounting 
for clustering of individuals within households.
results A quarter of participants (24.78%, 95% CI 
21.72 to 28.13) reported having ever been bitten by 
a dog during their lifetime, with only a third of bites 
described requiring further medical treatment and 
0.6% hospital admission. Incidence of dog bites was 
18.7 (11.0–31.8) per 1000 population per year. Males 
were 1.81 times more likely to have been bitten in their 
lifetime than females (95% CI 1.20 to 2.72, P=0.005). 
Current owners of multiple dogs were 3.3 times more 
likely (95% CI 1.13 to 9.69, P=0.03) to report having 
been bitten than people not currently owning a dog. 
Regarding all bites described, most commonly people 
were bitten by a dog that they had never met before the 
incident (54.7%). Individuals scoring higher in emotional 
stability had a lower risk of having ever been bitten 
(OR=0.77 for 1 point change in scale between 1 and 7, 
95% CI 0.66 to 0.9, P=0.001).
Conclusion This study suggests that the real burden 
of dog bites is considerably larger than those estimated 
from hospital records. Further, many bites do not require 
medical treatment and hospital-based bite data are 
not representative of bites within the wider population. 
Victim personality requires further investigation and 
potential consideration in the design of bite prevention 
schemes.

InTroduCTIon
With a dog population of around 8.5 million1 in the 
UK (ie, 1 for every 7–8 people in a population of 
65 million)2 dog bites are bound to occur.3 However, 
the rate of dog bite occurrence remains unknown,4 
which has implications for knowledge of the true 
burden on public health and economic loss to the 
health system. There are an estimated 6743 hospital 
admissions for ‘dog bites and strikes’ per year in 
England5 and 9500 for dog bites in USA.6 Dog bite 

rates are also thought to be rising.6 7 However, these 
figures actually concern ‘bites and strikes’ from a 
dog (strikes meaning injury caused by a dog but not 
from a bite), yet are commonly misreported as dog 
bites.4 Statistics concerning actual dog bites require 
clarification. Further, prevalence studies based on 
hospital admission records do not include likely 
less serious dog bites which do not require medical 
treatment or are treated elsewhere, including Acci-
dent and Emergency.4 8 9 In a population-based 
study in USA over 20 years ago, six times more bites 
occurred than required medical attention.10 The 
current often cited incidence for UK is estimated 
to be around 2.5 per 100 000 requiring hospital 
admission and 740 per 100 000 bitten.11 However, 
these figures are based on out-of-date data, incor-
rectly cited or even no true source is known4 and 
medical literature has a tendency to exaggerate dog 
bite risk.12 Given the implications of even minor 
dog bites to both physical health13 (including rabies 
in some countries)14 and psychological health,15 16 
newer and more accurate figures are essential.

With 21 fatal UK dog attacks occurring within 
10 years, pressure has been put on governments 
to enact more control measures and protect the 
public.17 Experts feel that there is a lack of under-
standing as to how victim/owner behaviour and 
misunderstanding of dog signalling can provoke 
dog bites, and they also have significant doubt as to 
the effectiveness of current dog bite reduction legis-
lation.3 18–20 The UK Dangerous Dogs Act (1991) 
has recently been extended such that dog owners 
can be also prosecuted for bites occurring on private 
property.21 This was in our view sensible and due to 
expert opinion and evidence that most bites occur 
from a familiar dog in familiar surroundings;18 22 23 
however, other studies do contradict this view.24 25 
New data are required in order to evidence whether 
people are generally bitten by familiar or unfamiliar 
dogs, as bite prevention strategies may need to be 
approached quite differently for different contexts 
and the importance of both contexts addressed 
adequately in prevention initiatives.

The first aim of this study was to provide a 
community population-level estimate for dog bite 
prevalence (how many people report ever having 
been bitten by a dog) and incidence (rate of new 
dog bites per year). The second aim was to esti-
mate the proportion of dog bites that require 
medical treatment and if so, where treatment was 
sought. The third aim of this study was to deter-
mine victim-related factors associated with having 
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ever been bitten by a dog at the population level. Hypothesised 
variables of importance based on previous research in other 
population types (such as hospital based data) and geographical 
locations included age and gender.26 Others hypothesised to be 
important included: current dog ownership, as this is likely to 
increase opportunity for interactions with dogs; education level, 
as socioeconomic factors can influence public health outcomes 
such as risk of injuries; general health, as health conditions 
may influence the nature of interactions with dogs; reasons for 
getting a dog, as this may again influence the type of interactions 
that occur with the dog and personality, due to expert opinion 
that victim behaviour around dogs is important and behaviour 
may be influenced by personality. The fourth aim was to identify 
the most common relationships between victims and the dogs 
that bit them.

MeThods
A cross-sectional census study of 1280 households was 
conducted between June and August 2015 in part of a 
semirural town in Cheshire West. This area was chosen 
because of its mixture of housing types, definition by natural 
and man-made boundaries and convenience as a research loca-
tion and has been used for previous research.27 28 Attempts 
were made to survey all households within the study area by 
knocking on their door up to five times. The interviewers 
were female veterinary students, personable and briefed in 
friendly interview technique. Contact was made with 984 
households (76.9%) and 217 (22.1%) declined to participate. 
For 767 households (77.9%), a brief survey was completed 
at the door asking about current and past dog ownership. 
Further paper questionnaires were provided for all household 
members; a different questionnaire was issued for adults and 
children (5–15 years). There was also an option to complete 
the questionnaire online. In total, 698 households (91.0% of 
those door-step interviewed) were left with questionnaires for 
1591 eligible participants aged over 5 years. Questions related 
to the individuals’ health, exercise, dog ownership and dog 
bites as well as collecting demographic information. Postcard 
reminders were sent at 2 weeks and a second copy of the ques-
tionnaire at 4 weeks. The data for this paper were collected as 
part of a wider study comparing health and physical activity of 
dog owners and non-dog owners, for which children less than 
5 years were not included due to difficulties in studying these 
outcomes using even parental surveys. The study conformed to 
the principles embodied in the Declaration of Helsinki.

outcomes
Participants were asked to report how many times they had 
been bitten by a dog (if at all) and whether a dog bite occurred 
in the last year (yes/no). Participants were asked to choose one 
bite event to provide further information on. This included: 
whether the participant knew the dog (No, I did not know the 
dog previous to this occasion/Yes, but only briefly (seen on walks 
and so on)/Yes it was a well know friend/family members dog/
Yes, it was my own dog); how old they were at the time of the 
bite (years) and whether they required medical treatment from a 
doctor or hospital (yes/no) and where from (Hospital-admitted/
Accident and Emergency/Walk in Centre/GP Surgery/Other).

Variables
Demographic data collected included: current age (calculated 
from year of birth); gender (male/female) and highest educa-
tion level (16 options). Education was later categorised into 

four categories (see table 1). Participants were asked how many 
dogs they currently owned. Participants who owned dogs were 
also asked to indicate their (multiple) reasons were for getting 
a dog: (companionship/protection/ interest/hobby/gift/ to show/
to breed/exercise/working dog/always had a dog/family member 
wanted a dog/other). Dog owners were also asked whether they 
usually participated in walking the dog (yes/no). All respondents 
were asked to rate their general health on a five-point scale of 
poor to excellent. ‘Big Five’ personality traits were assessed for 

Table 1 Demographic information for 694 individuals within the 
study sample

Variable number Percentage Mean Median

Gender

  Male 319 46.0

  Female 375 54.0

  Missing 0

Ownership status

  Non-dog owner 494 71.2

  Dog owner 200 28.8

  Missing 0

Number of dogs owned

  1 175 87.5

  2 20 10. 0

  3 3 1.5

  6 2 1.0

  Missing 0

Age

  5–15 48 6.9

  16–30 63 9.1

  31–45 87 12.5

  46–60 176 25.4

  61–75 244 35.2

  76+ 62 8.9

  Missing 14

Highest education

  Degree/diploma or higher 
professional qualification

303 48.6

  A level equivalent 70 11.2

  GCSE or O’level equivalent 149 23.9

  Other school certificate 
or none

101 16.2

  Missing 71

Perceived general health

  Poor 31 4.5

  Fair 95 13.7

  Good 243 35.0

  Very Good 220 31.7

  Excellent 92 13.3

  Missing 13

Personality (adult)

  Extroverted 588 completed 4.26   4

  Conscientiousness 591 completed 5.74   6

  Open to new experiences 589 completed 4.9   5

  Agreeableness 589 completed 5.39   5.5

  Emotionally stability 592 completed 5.06   5
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all adults using the validated 10-Item Personality Inventory,29 on 
a scale of 1–7.

Analysis
Confidence intervals for sample proportions were estimated 
using the Wilson method in EpiTools.30 Missing data were 
excluded from analysis. The association between categor-
ical variables, such as demographic factors and bite-related 
outcomes was assessed using χ²  analysis. Univariable binary 
logistic regression analysis was also conducted to assess associ-
ations between variables and the primary outcome of whether 
the person had ever been bitten by a dog. Variables which had 
a P value of 0.250 or lower were used to construct a multi-
variable model and a backwards stepwise selection process 
was conducted until all remaining variables were significant 
at P<0.05. Multivariable mixed effects logistic regression 
analysis was used to explore the association between explan-
atory variables and the outcome variable, while accounting 
for clustering of participants within households. Models were 
built for outcome ever been bitten by a dog (Model A) and on 
a subset excluding those who reported details of a bite that 
occurred over 5 years ago (Model B). Analysis was conducted 
using the R Language for Statistical Computing,31 including 
the lme4 package for mixed effects modelling.

resulTs
sample characteristics
A total of 694 (43.6%) participants returned their question-
naires, from 385 (55.2%) households that were given question-
naires to return, out of a total sample of 1280 households (total 
household response rate 30.1%). The sample characteristics for 
the population completing the survey are outlined in table 1. 
There were slightly more female than male participants and the 
majority of individuals within the study were of an older age.

description of dog bites reported
A quarter (24.78%, 95% CI 21.72 to 28.13, n=172) of the 
respondents had been bitten by a dog on at least one occasion. 
In total, 301 bites were reported. Only 13 (1.87%, 95% CI 1.10 
to 3.18) individuals had been bitten in the last 12 months. This 
equates to a dog bite incidence of 18.7/1000 per year (95% CI 
11.0 to 31.8). Of the individuals who reported ever being bitten 
(172), 57.6% had only been bitten once (mean 1.75, range 9). 
Only 33.1% of the dog bites described required any medical 
treatment. The number of times individuals had been bitten did 
not alter this figure, and there was no evidence of an association 
between medical treatment and gender (P=0.412). To summarise 
where medical treatment occurred if it was sought: 33 (58.9%) 
A&E; 17 (30.3%) general practitioner; 4 (7.1%) walk-in centre; 
1 (1.8%) hospital admission and 1 (1.8%) police station.

Forty-four per cent of the bites described occurred in child-
hood (<16 years). However, of the 48 children surveyed (aged 
5–15) within the study only three had been bitten (6.3%). All 
other reports of childhood bites were retrospective as adults and 
many (69.2%) described a bite that occurred more than 15 years 
ago. Over half (54.7%) of people were bitten by dogs they had 
never met before. Of the 87 individuals who had been bitten only 
once, 51 (58.6%) reported not knowing the dog, indicating that 
this finding is not due to reporting bias. There was no evidence 
that the relationship with the dog that bit varied by current dog 
ownership, whether medical treatment was sought, victim age or 
gender (table 2).

Factors associated with having ever being bitten by a dog
Univariable analysis findings and numbers reported by bitten/
never bitten are presented in the online supplementary file. 
Current age risk was found to have a non-linear shape, with 
increasing risk that plateaued at approximately age 50. There-
fore for final model building of Model A, the upper age was 
limited to 50 (all ages above this recoded to 50), so that the risk 
pertaining to cumulative age could be included and modelled in 
a linear manner.

On multivariable analysis (table 3), for model A (ever bitten 
by a dog), males were 1.81 times more likely to have ever been 
bitten than females (95% CI 1.20 to 2.72, P=0.005). Multiple 
dog owners were 3.31 times more likely to have ever been bitten 
than non-dog owners (95% CI 1.13 to 9.69, P=0.03). Odds of 
ever being bitten increased with age (up to 50) by 1.03 (95% CI 
1.01 to 1.06) per year (P=0.01), which is unsurprising as this 
measures cumulative risk over lifespan to date and an important 
adjustment to include in the model. Scoring as more emotionally 
stable/lower neuroticism by one a point change in score (between 
1 and 7) decreased the likelihood of experiencing a bite by 0.77 
times (95% CI 0.66 to 0.90, P=0.001). Similar variables were 
found to be associated in Model B where those reporting being 

Table 2 The relationship between bite victims and the dog that bit 
them, split by victim gender (P=0.228)

did you know the dog that bit you?

Victim gender

Male Female

No, I did not know the dog previous to this 
occasion

56 (59.6%) 39 (48.7%)

Yes, but only briefly (seen on walks and so on) 9 (9.6%) 7 (9.2%)

Yes, it was a well-known friend’s/family members’ 
dog

13 (13.8%) 20 (26.3%)

Yes, it was my own dog 16 (17%) 12 (15.8%)

Total 94 (100%) 76 (100%)

Table 3 Final multivariable models of factors associated with having 
ever been bitten by a dog (Model A) and reporting a bite that occurred 
in the last 5 years (Model B), including random effect of clustering of 
participants within households (n=578 and 456, respectively)

Variable 

Model A Model b 

or 
(95% CI) P value or (95% CI) P value

Gender

  Female 1.00 1.00

  Male 1.81 (1.20 
to 2.72)

0.005 5.05 (5.01 to 5.09) <0.001

Current age

  Per year (Model A age 
limited at 50)

1.03 (1.01 
to 1.06)

0.01 1.0 (0.99 to 1.00) 0.40

Number of dogs

  Owns no dogs 1.00 1.00

  Owns one dog 1.58 (0.99 
to 2.52)

0.54 9.58 (9.50 to 9.65) <0.001

  Owns multiple dogs 3.31 (1.13 
to 9.69)

0.03 27.71 (2.75 to 
2.79)

<0.001

Personality (TIPI)

  Emotional stability* 
scale

0.77 (0.66 
to 0.90)

0.001 0.66 (0.65 to 0.66) <0.001

*Emotional stability also known as neuroticism.
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bitten in the past 5 years (28 participants) were analysed against 
those reporting never having been bitten by a dog. However, 
the findings of this model should be interpreted with caution 
due to small sample size and the fact that it will have excluded 
people who were bitten more than once but chose to report 
details of a different bite than the one that occurred during the 
past 5 years, as we could not tell if they were bitten in the past 5 
years also. However the findings reassure that gender, number of 
dogs and personality-emotional stability are important factors. 
Current age was this time not significant, not surprising given 
that cumulative lifetime risk is not important given we are only 
modelling bites in the last 5 years. However, it also does not 
provide evidence that current age (near to the time of the bite) 
was associated with bite risk.

dIsCussIon
This study provides much improved indicators of the true burden 
of dog bites on public health. One in four people had ever been 
bitten by a dog and when a bite occurred, only one-third sought 
any form of medical treatment. Only 1 of the 172 bites (0.6%) 
reported in more detail resulted in hospital admission; given the 
small sample size and self-selection of which bites to describe 
further, this finding must be interpreted with caution but may 
suggest that figures based on hospital admission records (eg, 
6743 hospital admissions for ‘dog bites and strikes’ per year in 
England5 are a large underestimation of true incidence). Although 
in some senses this is reassuring that many dog bites do not cause 
significant physical injury, it is also known that even relatively 
minor bites can cause significant distress to the victim;16 thus 
they should not be considered unimportant to prevent. Perhaps 
multiple dog owners were more likely to complete the survey 
and inflate our dog bite incidences; however, the annual inci-
dence of dog bites over the previous 12 months in our commu-
nity was 18.7 per 1000 population which matches almost exactly 
population based studies in USA in the 1990s10 and 2000s.32 Our 
incidence of 1873 per 100 000 per year is nearly three times that 
of the 740 per 100 000 often cited but with no clear source.11 
Regarding victim-level risk factors, our discovery that reporting 
being more emotionally stable is associated with reduced odds of 
having been bitten by a dog, is completely novel and unreported 
elsewhere. Males were also 1.6 times more likely to have been 
bitten than females and owners of multiple dogs were 3.3 times 
more likely to have experienced a bite than non-dog owners. 
Regarding our final aim, it was more common for participants 
to have been bitten by dogs completely unknown to them than 
familiar dogs.

This study has strengths and limitations. It only examined 
households in one geographical location and thus may not be 
generalisable to the wider population. It was part of a semirural 
small town, with a variety of housing types and socioeconomic 
factors.27 Within the survey population, 200 people (28.8%) 
reported currently owning a dog which is similar to estima-
tions made by other studies conducted within UK.1 However, 
the respondents to the survey were proportionally more females 
(less likely to have been bitten) and older age groups (more likely 
to have been bitten). Furthermore, under 5 s, thought to be a 
high risk population, were not surveyed. In addition, the North-
West of England experiences the highest rates of hospital admis-
sions due to dog bites in the UK.5 Thus there are a number of 
reasons why our findings in terms of prevalence and incidence 
could have been both overestimated but also underestimated.

However, this study provides the first UK-based investiga-
tion of prevalence, incidence and risk factors for dog bites at 

a community population level and has significant advantages 
over hospital attendance data sources. One limitation of the data 
collected regarding the circumstances of the dog bite is that the 
respondent was asked to choose one bite event to describe if they 
had experienced multiple bites. However, a substantial number 
of bite victims within the study reported they had only been 
bitten once (57.6%), therefore it was possible to investigate the 
potential for bias by comparing relationships based on all dog 
bites with those based on individuals that had been bitten once 
and none was found. It is unknown whether the proportion of 
hospital admissions for dog bites, or even the actual rate of dog 
bites, has changed over the years, and as these data were collected 
retrospectively covering a number of years, it is unknown if it 
had an effect. While assessing bites retrospectively may lead to 
some details of the event being forgotten, it is unlikely that this 
would have affected the relatively simple questions regarding the 
bite required within this study. Recall problems are most likely 
when there is little time to retrieve information, the activity is 
common and timing is required to be recalled accurately.33 Dog 
bites are relatively uncommon over a lifetime, may be emotion-
ally significant and we did not require specific timing of the 
event except for an indication of whether it had occurred in the 
past year.

Males were more likely to be bitten than females, which 
supports evidence from other studies at least in children.34–36 
It may be that men receive more serious injuries and so are 
more likely to appear in hospital data; however, there was no 
evidence here that men were more likely to require medical 
treatment than women. It could be hypothesised that person-
ality variation between genders has resulted in more males 
being subject to dog bites. Reporting being less emotionally 
stable was associated with an increased frequency of dog 
bites and so was being male. However, the multivariable anal-
ysis conducted adjust for the effects of these variables inde-
pendently, and males were more likely to rate themselves as 
being more emotionally stable (data not shown). Negative indi-
cators of emotional stability include descriptors such as insecu-
rity, fear, instability and intrusiveness.37 Neuroticism (the other 
name for emotional stability) is well known to be linked to 
public health behaviours and outcomes;38 39 perhaps then this 
aspect of personality may be linked to performing behaviours 
that provoke dog bites. However, perhaps any association is 
not causal, in that people that have been bitten become more 
nervous or the association is being confounded by another 
factor such as socioeconomic status. Previous research has 
outlined mental disorders40 and attention deficit hyperactivity 
disorder in children41 as risk factors for dog bites. Another 
study found that less shy children took greater risks with a 
therapy dog.42 This adds strength to our finding that person-
ality may be associated with dog bite incidence. There also 
is  evidence of an association between parent personality and 
child parenting style,43 which appears to echo in links between 
owner personality and dog personality44 and the nature of the 
dog–owner relationship.45 These studies suggest that nervous/
anxious owners may have nervous/anxious dogs, which may 
be another explanation for increased bite risk. Much more 
research into the possible association with personality is now 
required, especially in order to understand if and how this 
knowledge could be used in dog bite prevention.

Many previous studies report that individuals are more 
commonly bitten by dogs that are familiar to them;15 23 46 
however, this study has demonstrated that 54.7% of bites were 
by dogs the victim had never before seen. One hypothesis that 
could explain this difference is a possible bias towards people 
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seeking medical treatment if bitten by a dog known to them,35 46 
resulting in these types of dog bites appearing in hospital data. 
However, there was no evidence in our study that relationship to 
the dog varied with whether or not they received medical treat-
ment. It may be that the association is present but not detectable 
given the study size.

Many of the historical bites reported occurred to individ-
uals when they were young; however, only 3 of the 48 current 
children within the study (6.3%) had been bitten. This could 
indicate that childhood bites are becoming less common than 
they once were. Reduction of children playing outdoors in the 
modern era may be reducing the incidence of dog bites in chil-
dren, in particular by strange dogs.47 The relatively high propor-
tion of bites from unfamiliar dogs reported by participants in 
this study could be related to reporting of bites that occurred 
many years ago in childhood when free-roaming dogs were more 
commonplace. The relationships between risk of dog bite, age at 
bite and relationship to the dog require further investigation in 
a larger sample.

Multiple dog owners have previously been found to be 
at increased risk of dog bites,32 as here. It could be hypothe-
sised that owners of multiple dogs may be a greater risk due 
to breaking up dog fights8 or simply having greater exposure 
to dogs and is a recommended area for further research, for 
example: are these bites from their own dog? are dog fights 
more likely? do these persons have increased exposure to other 
dogs in general? are multiple dog owners more likely to work in 
dog-related professions?

Our proportion of bites requiring hospital admission (0.6%) 
was very low and proportion requiring any medical treatment 
(33%) was higher rather than lower than the 19% reported in 
USA.32 Potential bias introduced into our estimate from those 
bitten multiple times is likely to be towards choosing to report 
to us the more serious injuries than less serious, meaning our 
proportion of bites described requiring hospital treatment may 
be underestimated. In fact, the proportions requiring medical 
treatment were similar even if someone had only been bitten 
once so we can be confident in our estimate in this respect. 
However, it must be noted that these statistical estimates is based 
on one community survey in one geographical area and thus it 
is questionable whether it can be generalised to the entire of 
England and certainly requires repeating to validate our propor-
tions requiring medical treatment found.

Thus, future research should be conducted to corroborate our 
findings in other UK populations in order to assess the public 
health impact of dog bites and the significance of severity of 
injury. In particular, the causes and contexts of higher risk in 
owners of multiple dogs require further investigation and estab-
lishment of the repeatability and nature of the relationship 
between victim level of emotional stability/neuroticism and dog 
bite risk. Future studies should also investigate in more detail the 
contexts and situations regarding being bitten by familiar and 
unfamiliar dogs.48 Research is also required to estimate dog bite 
risk in under 5 s, which our study did not address. Our study 
also did not address any factors associated with the type of dog 
at risk of biting, such as sex, age and breed, which require more 
investigation as findings have been inconclusive.49

In conclusion, this study demonstrates that the most severe 
dog bites, of highest public health significance, are thankfully 
a small proportion of overall bites that occur. However, many 
more bites occur than present for treatment at a hospital and 
community level dog bite statistics such as those presented 
here are important to collect to validate our findings here. 
Unlike medical records-based studies, community survey data 

are likely to identify additional bites not requiring medical 
treatment and which are of unknown concern to the victim 
and whose public health significance is unclear. Further, this 
study has found that dog bite analysis based on hospital data 
does not always reflect the relationships seen when assessing 
population-based surveys. To better understand dog bites, 
future research should attempt to explore the circumstances 
of dog bites, the nature of the injury and victims’ perceptions 
and impacts on them. It is essential that previously assumed 
risk factors are reassessed as this study has revealed that prior 
beliefs, such as bites typically being from familiar dogs, are 
contested. Dog bite prevention initiatives may need to rebal-
ance their target to include strange dogs with equal impor-
tance, as opposed to an emphasis on family pets in the home. 
Our study confirms that male victims are at increased risk 
and should be targeted for prevention. Dog bite prevention 
schemes may also need to target particular behaviours around 
dogs by different victim personality types. If UK or elsewhere 
hope to reduce dog bite incidence, it is essential that risk 
factors are accurately assessed in order to impose effective and 
well-informed dog policies in the future.

What is already known on this subject

 ► Dog bites are a public health problem of unknown quantity.
 ► It is thought that people are more often bitten by familiar 
dogs.

 ► Males are at higher risk of dog bites.

What this study adds

 ► An estimate of approximately 19 dog bites per 1000 
population per year and only a very small proportion require 
hospital admission.

 ► Lower emotional stability may be a risk factor for having 
been bitten by a dog.

 ► Bites from unfamiliar dogs (55%) are common.

Acknowledgements We would like to thank the participants for providing their 
data and research assistants for their help collecting the data: Melanie Chapman, 
Charlotte Norman, Sophie Carman, Susannah Pothecary and Abigail Dalton. 

Contributors CW and RMC conceived and designed the study. CW collected 
the data. MB, CW and RMC analysed the data. MB drafted the first manuscript. 
CW and RMC revised the manuscript. All authors read and approved the final 
manuscript. All authors had full access to all of the data (including statistical 
reports and tables) in the study and can take responsibility for the integrity of the 
data and the accuracy of the data analysis. CW and RMC serve as guarantors for 
the paper.

Funding This research was funded by a Medical Research Council Population 
Health Scientist Fellowship (Grant ref: G1002402) held by CW.

disclaimer The study sponsors had no role in the study design; in the collection, 
analysis and interpretation of data; in the writing of the report and in the decision to 
submit the article for publication.

Competing interests CW had financial support from the Medical Research 
Council for the data collection which led to this work; there are no financial 
relationships with any organisations that might have an interest in the submitted 
work in the previous three years; CW and RMC are founding members of the 
Merseyside Dog Safety Partnership, an unpaid meeting of stakeholders to discuss 
local strategy and share resources.

ethics approval The study received ethical approval from the University of 
Liverpool Veterinary Ethics Committee (VREC334a).

Provenance and peer review Not commissioned; externally peer reviewed.

data sharing statement The dataset is available from the corresponding author 
on reasonable request.

 on A
pril 26, 2024 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech-2017-209330 on 1 F
ebruary 2018. D

ow
nloaded from

 

http://jech.bmj.com/


336 Westgarth C, et al. J Epidemiol Community Health 2018;72:331–336. doi:10.1136/jech-2017-209330

research report

open Access This is an Open Access article distributed in accordance with the 
terms of the Creative Commons Attribution (CC BY 4.0) license, which permits others 
to distribute, remix, adapt and build upon this work, for commercial use, provided 
the original work is properly cited. See: http:// creativecommons. org/ licenses/ by/ 4. 0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the 
article) 2018. All rights reserved. No commercial use is permitted unless otherwise 
expressly granted.

RefeRences
 1 PFMA. Pet population 2015, 2015.
 2 Statistics OFN. Overview of the UK population: March 2017, 2017.
 3 Besser R. Dog attacks: it’s time for doctors to bite back. BMJ 2007;334:425.
 4 Orritt R. Dog ownership has unknown risks but known health benefits: we need 

evidence based policy. BMJ 2014;349:g4081.
 5 HSCIS. Provisional monthly topic of interest: admissions caused by dogs and other 

mammals: Health and Social Care Information Centre, 2014.
 6 HCaU P. Statistical Brief #101: Emergency Department Visits and Inpatient Stays 

Involving Dog Bites, 2008, 2010.
 7 HESonline. HES on. dog bites and strikes, 2012.
 8 Matthias J, Templin M, Jordan MM, et al. Cause, setting and ownership analysis 

of dog bites in Bay County, Florida from 2009 to 2010. Zoonoses Public Health 
2015;62:38–43.

 9 Raghavan M, Martens PJ, Burchill C. Exploring the relationship between 
socioeconomic status and dog-bite injuries through spatial analysis. Rural Remote 
Health 2014;14:14.

 10 Sacks JJ, Kresnow M, Houston B. Dog bites: how big a problem? Inj Prev 
1996;2:52–4.

 11 Morgan M, Palmer J. Dog bites. BMJ 2007;334:413–7.
 12 Arluke A, Cleary D, Patronek G, et al. Defaming rover: error-based latent rhetoric in 

the medical literature on dog bites. J Appl Anim Welf Sci 2017:1–13.
 13 Mannion CJ, Graham A. Dog bite injuries in hospital practice. Br J Hosp Med 

2016;77:C165–C168.
 14 Velasco-Villa A, Escobar LE, Sanchez A, et al. Successful strategies implemented 

towards the elimination of canine rabies in the Western Hemisphere. Antiviral Res 
2017;143:1–12.

 15 De Keuster T, Lamoureux J, Kahn A. Epidemiology of dog bites: a Belgian experience of 
canine behaviour and public health concerns. Vet J 2006;172:482–7.

 16 Westgarth C, Watkins F. Chapter 23: Impact of dog aggression on victims. In: Mills DS, 
Westgarth C, eds. Dog bites: a multidisciplinary perspective. Sheffield: 5M Publishing, 
2017:309–20.

 17 BBC. Rise in ‘ dog bite’  hospital admissons, 2015.
 18 De Keuster T. When man’s best friend attacks: how to progress on dog bites. Vet Rec 

2016;178:365–6.
 19 Cornelissen JM, Hopster H. Dog bites in The Netherlands: a study of victims, injuries, 

circumstances and aggressors to support evaluation of breed specific legislation. Vet J 
2010;186:292–8.

 20 Mannion CJ, Shepherd K. One Health approach to dog bite prevention. Vet Rec 
2014;174:151.2–2.

 21 Defra EG, Eustice G, Truss E, et al. 2010 to 2015 government policy: animal welfare, 
2015.

 22 Day H, Roesler JS, Kinde M. Hospital-treated dog bites in Minnesota, 1998-2005. 
Minn Med 2007;90:43-5–7.

 23 Raghavan M. Fatal dog attacks in Canada, 1990-2007. Can Vet J 2008;49:577–81.
 24 Gandhi RR, Liebman MA, Stafford BL, et al. Dog bite injuries in children: a preliminary 

survey. Am Surg 1999;65:863–4.

 25 Patronek GJ, Sacks JJ, Delise KM, et al. Co-occurrence of potentially preventable 
factors in 256 dog bite-related fatalities in the United States (2000-2009). J Am Vet 
Med Assoc 2013;243:1726–36.

 26 Overall KL, Love M. Dog bites to humans-demography, epidemiology, injury, and risk. 
J Am Vet Med Assoc 2001;218:1923–34.

 27 Westgarth C, Pinchbeck GL, Bradshaw JW, et al. Factors associated with dog 
ownership and contact with dogs in a UK community. BMC Vet Res 2007;3:5.

 28 Westgarth C, Pinchbeck GL, Bradshaw JW, et al. Dog-human and dog-dog 
interactions of 260 dog-owning households in a community in Cheshire. Vet Rec 
2008;162:436–42.

 29 Gosling SD, Rentfrow PJ, Swann WB. A very brief measure of the Big-Five personality 
domains. J Res Pers 2003;37:504–28.

 30 Brown LD, Cai TT, DasGupta A. Interval estimation for a binomial proportion. 
Statistical Science 2001;16:101–17.

 31 Team RC. R: A language and environment for statisical computing. Vienna, Austria: R 
Foundation for Statistical Computing, 2014.

 32 Gilchrist J, Sacks JJ, White D, et al. Dog bites: still a problem? Inj Prev 
2008;14:296–301.

 33 Bradburn NM, Rips LJ, Shevell SK. Answering autobiographical questions: the impact 
of memory and inference on surveys. Science 1987;236:157–61.

 34 Georges K, Adesiyun A. An investigation into the prevalence of dog bites to primary 
school children in Trinidad. BMC Public Health 2008;8:8.

 35 Beck AM, Jones BA. Unreported dog bites in children. Public Health Rep 
1985;100:315–21.

 36 Shuler CM, DeBess EE, Lapidus JA, et al. Canine and human factors related to dog 
bite injuries. J Am Vet Med Assoc 2008;232:542–6.

 37 Goldberg LR. An alternative “description of personality”: the big-five factor structure. 
J Pers Soc Psychol 1990;59:1216–29.

 38 Mroczek DK, Spiro A, Turiano N. Do health behaviors explain the effect of neuroticism 
on mortality? longitudinal findings from the VA Normative Aging Study. J Res Pers 
2009;43:653–9.

 39 Lahey BB. Public health significance of neuroticism. Am Psychol 2009;64:241–56.
 40 Yeh CC, Liao CC, Muo CH, et al. Mental disorder as a risk factor for dog bites and 

post-bite cellulitis. Injury 2012;43:1903–7.
 41 Mitchell RB, Nañez G, Wagner JD, et al. Dog bites of the scalp, face, and neck in 

children. Laryngoscope 2003;113:492–5.
 42 Davis AL, Schwebel DC, Morrongiello BA, et al. Dog bite risk: an assessment of 

child temperament and child-dog interactions. Int J Environ Res Public Health 
2012;9:3002–13.

 43 Prinzie P, Stams GJ, Deković M, et al. The relations between parents’ Big Five 
personality factors and parenting: a meta-analytic review. J Pers Soc Psychol 
2009;97:351–62.

 44 Schöberl I, Wedl M, Beetz A, et al. Psychobiological factors affecting cortisol variability 
in human-dog dyads. PLoS One 2017;12:e0170707.

 45 Schöberl I, Wedl M, Bauer B, et al. Effects of owner–dog relationship and 
owner personality on cortisol modulation in human–dog dyads. Anthrozoos 
2012;25:199–214.

 46 Wright JC. Reported Dog Bites: Are Owned and Stray Dogs Different? Anthrozoos 
1990;4:113–9.

 47 Beck AM, Loring H, Lockwood R. The ecology of dog bite injury in St. Louis, Missouri. 
Public Health Rep 1975;90:262–7.

 48 Oxley JA, Christley R, Westgarth C. Contexts and consequences of dog bite incidents. J 
Vet Behav: Clinical Applications and Research 2018;23:33–9.

 49 Newman J, Christley RM, Westgarth C, et al; Chapter 10: risk factors for dog 
bites - an epidemiological perspective. In: Mills DS, Westgarth C, eds. Dog bites: a 
multidisciplinary perspective, 2017:133–58.

 on A
pril 26, 2024 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech-2017-209330 on 1 F
ebruary 2018. D

ow
nloaded from

 

http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1136/bmj.39129.471505.94
http://dx.doi.org/10.1136/bmj.g4081
http://dx.doi.org/10.1111/zph.12115
http://www.ncbi.nlm.nih.gov/pubmed/25124792
http://www.ncbi.nlm.nih.gov/pubmed/25124792
http://dx.doi.org/10.1136/ip.2.1.52
http://dx.doi.org/10.1136/bmj.39105.659919.BE
http://dx.doi.org/10.1080/10888705.2017.1387550
http://dx.doi.org/10.12968/hmed.2016.77.10.C165
http://dx.doi.org/10.1016/j.antiviral.2017.03.023
http://dx.doi.org/10.1016/j.tvjl.2005.04.024
http://dx.doi.org/10.1136/vr.i1942
http://dx.doi.org/10.1016/j.tvjl.2009.10.001
http://dx.doi.org/10.1136/vr.g1371
http://www.ncbi.nlm.nih.gov/pubmed/18624067
http://www.ncbi.nlm.nih.gov/pubmed/10484090
http://dx.doi.org/10.2460/javma.243.12.1726
http://dx.doi.org/10.2460/javma.243.12.1726
http://dx.doi.org/10.2460/javma.2001.218.1923
http://dx.doi.org/10.1186/1746-6148-3-5
http://dx.doi.org/10.1136/vr.162.14.436
http://dx.doi.org/10.1016/S0092-6566(03)00046-1
http://dx.doi.org/10.1136/ip.2007.016220
http://dx.doi.org/10.1126/science.3563494
http://dx.doi.org/10.1186/1471-2458-8-85
http://www.ncbi.nlm.nih.gov/pubmed/3923540
http://dx.doi.org/10.2460/javma.232.4.542
http://dx.doi.org/10.1037/0022-3514.59.6.1216
http://dx.doi.org/10.1016/j.jrp.2009.03.016
http://dx.doi.org/10.1037/a0015309
http://dx.doi.org/10.1016/j.injury.2011.03.016
http://dx.doi.org/10.1097/00005537-200303000-00018
http://dx.doi.org/10.3390/ijerph9083002
http://dx.doi.org/10.1037/a0015823
http://dx.doi.org/10.1371/journal.pone.0170707
http://dx.doi.org/10.2752/175303712X13316289505422
http://dx.doi.org/10.2752/089279391787057260
http://www.ncbi.nlm.nih.gov/pubmed/807942
http://dx.doi.org/10.1016/j.jveb.2017.10.005
http://dx.doi.org/10.1016/j.jveb.2017.10.005
http://jech.bmj.com/

	How many people have been bitten by dogs? A cross-sectional survey of prevalence, incidence and factors associated with dog bites in a UK community
	Abstract
	Introduction
	Methods
	Outcomes
	Variables
	Analysis

	Results
	Sample characteristics
	Description of dog bites reported
	Factors associated with having ever being bitten by a dog

	Discussion
	References


