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Facial dog bites treated at the Ma
ssachusetts General
Hospital over a 20-year period

Nancy Zhu, BA,a Alexander Cruz Walma, BS,a Maria J. Troulis, DDS, MS,b and

Meredith August, MD, DMDc
Objective. The aim of this study was to identify risk factors associated with facial dog bites and discuss prevention strategies.

Study Design. This is a retrospective analysis of facial dog bites treated at the Massachusetts General Hospital (MGH) from 1997to

2018. Patients were identified through the Research Patient Data Registry. The predictor variables included demographic charac-

teristics, circumstantial information regarding the injury, and dog characteristics. Other study variables were wound and treat-

ment specifics and follow-up. Descriptive and bivariate statistics were computed.

Results. In total, 321 patients were identified (mean age 29.5 years; range 0.7�81 years). There were 141 males and 180 females.

The majority of patients were adults (age > 18 years; n = 223 [69.5%]). Most dogs (n = 281 [87.5%]) were known (P < .00001),

and provocation was recorded in 207 cases (64.5%; P < .00001). Bites were preceded by the following behaviors: playing with

the dog, feeding the dog, and placing the face close to the dog. Pitbulls led in the number of bites (n = 26 [8.5%]). Location on the

face was predominantly the middle or lower third (n = 299 [93.1%]).

Conclusions. The results of this study suggest that education of dog owners, parents, and children should focus on avoidance of

known provoking behaviors. This may help decrease the incidence of these devastating injuries. (Oral Surg Oral Med Oral Pathol

Oral Radiol 2020;130:136�143)
Dog bites are consistently among the top 15 causes

of nonfatal injuries in the general population and

among the top 10 among 5- to 9-year-olds.1 This seri-

ous public health issue has yet to be adequately

addressed in terms of policy and education among vul-

nerable populations. Dog bite laws vary by region but,

generally, focus on liability of the incident with no

requirements for dog training or owner education to

prevent future occurrences.2 Depending on the state,

the dog involved in the incident may be declared

“dangerous” or “vicious” at an administrative, civil, or

criminal hearing. Owners of dogs so designated must

follow specific guidelines, such as confinement, micro-

chipping, tattooing, or muzzle requirements.3 In 2001,

the American Veterinary Medical Association formed

a task force on canine aggression and human�canine

interactions to formulate a community approach. The

task force recommended establishing an advisory coun-

cil consisting of animal control officials, attorneys, dog

breeders, and health care providers, as well as an edu-

cational system to represent a wide spectrum of com-

munity concerns, to conduct investigations and make

recommendations.4 However, mandatory changes and

educational efforts have been scarce. Dog ownership

continues to increase in the United States. According
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to the American Veterinary Medical Association, the

number of pet dogs is now 76.8 million, up 10% from

2011.5 Dogs remain the most popular household pets,

with 38.4% of households owning dogs in 2017, up

from 36.5% in 2011.5

There has been a wide range in estimates of the num-

ber of dog bites requiring medical attention in the

United States annually. This ranges from 800,000,

based on a nationwide telephone survey,6 to 350,000,

based on emergency room (ER) visits.7 These disparate

numbers make it difficult to estimate the true annual

incidence. However, the increasing trend can be ana-

lyzed by using the National Electronic Injury Surveil-

lance System of the Centers for Disease Control and

Prevention reporting the number of dog bite�related

ER visits at the 100 hospitals selected as a probability

sample of all U.S. hospitals each year. Averaging the

number of attacks between 2004 and 2010, approxi-

mately 109 of 100,000 persons visited the ER for treat-

ment of dog bites. This number has increased to

approximately 112 of 100,000 when averaging the data

for the period 2011�2017.7

To further highlight the burden of these injuries,

the Insurance Information Institute reports a 93.4%

increase in the estimated number and cost of dog

bite claims nationwide between the years 2003 and
Statement of Clinical Relevance

The results of this study suggest that educational ini-

tiatives focusing on the avoidance of provoking

behaviors and targeting dog owners, parents, and

children are crucial factors in preventing facial dog

bites.
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2017.8 The cost of these dog bite claims accounted

for more than one-third of all homeowner’s insur-

ance liability claims in 2014, costing in excess of

$500 million.9 This only includes data from claims

that were filed, suggesting that the actual cost may

be far higher. Despite the prevalence of dog bite

injuries and the obvious financial burden placed on

both the victim and the health care system, there is

no nationwide mandatory reporting or centralized

database.10,11 For instance, the Massachusetts Dog

Bite Reporting Law mandates health care providers

who have treated a person for an animal bite injury

to report the incident to a local animal officer

within 24 hours,12 whereas the California Code of

Regulations requires the victim and the dog owner,

but not the doctor, to report to the local health offi-

cer immediately.13

Most studies report that children are more likely to

be bitten compared with adults, with some studies esti-

mating that nearly 50% of children experience a dog

bite injury.14-18 Dog bites in children are more likely to

involve the head and neck region with the potential for

long-term aesthetic, psychological, and functional con-

sequences.19,20 The current literature shows that educa-

tional programs to behavioral training for both children

and parents to prevent bites is effective in lowering the

chances of injury.21 In designing educational programs,

there is a need to fully understand all of the potential

risk factors and provocations. Currently, we lack suffi-

cient knowledge of the circumstances surrounding inju-

ries. The most efficacious methods of promulgating

educational information needs to be addressed as well.

The purpose of this study was to answer the following

clinical question: In all patients presenting to a tertiary

care hospital for treatment of a facial dog bite, are there

identifiable risk factors associated with the injury? In

particular, we aimed to focus on those provocations and

behavioral issues that can be modified in an effort to

decrease the incidence of this devastating injury. This

will help focus our efforts on improving education and

outreach programs and identifying vulnerable popula-

tions who would most benefit from them.

MATERIALS ANDMETHODS
Study design
This is a retrospective analysis of all facial dog bite

injuries treated at the Massachusetts General Hospital

(MGH) from May 1997 to August 2018. Institutional

Review Board approval was obtained for this study

(Protocol No. 2017 P002392), and the tenets of the

Helsinki Declaration were followed.

Sample identification and selection
Patients were identified through the MGH Research

Patient Data Registry by using relevant International
Classification of Diseases (ICD)-9/-10 codes for facial

dog bites. Inclusion criteria, in addition to the diagno-

sis, were availability of records that included specific

information about the circumstances surrounding the

bite and descriptors of the type and location of the

injury. Incomplete records resulted in exclusion.

Patient consent was obtained for use of photographs.

Variables
Candidate risk factors for facial dog bite injuries were

identified after review of the existing literature. Data

intake included the following: demographic character-

istics (patient age and gender); circumstantial informa-

tion regarding the bite (provocation, history of

aggression); dog characteristics (relationship to patient,

breed, health history); wound and treatment specifics

(location of bite, type of injury, involvement of other

structures, vaccination history, antibiotics); and fol-

low-up information (wound care, need for revision sur-

gery). Dogs were classified as “known” if they

belonged to family members, friends, or neighbors and

as “unknown” if they did not have any previous inter-

actions with the victims. Dog breed documentation

relied on self-reporting by the patient or an accompa-

nying family member or friend. Attacks were classified

as “provoked” if the victim was playing with the dog,

feeding the dog, or interacting in any way with the dog

at the time of attack. Accidents, such as the dog bump-

ing into the victim’s face, were classified as

“unprovoked” events. The location of the bite was clas-

sified as upper, middle, or lower third of the face. The

upper-third is bound superiorly by the trichion and

inferiorly by the glabella, the middle third inferiorly by

the subnasal point, and the lower third inferiorly by the

menton.

Data analyses
Patient medical record numbers were deidentified,

recoded, and recorded in Microsoft Excel version

16.22 (Microsoft Corp., Redmond, WA). Data analyses

were performed by using SPSS software version 25

(SPSS Inc., Chicago, IL). Descriptive statistics (mean,

frequency, range, standard deviations) were calculated

for applicable study variables. Bivariate analysis (t

test) was used to measure the association between vari-

ables of interest. The x2 test was used for categorical

variables. A P value less than .05 was considered statis-

tically significant.

RESULTS
In total, 321 patients were identified (mean age 29.5

years; range 0.7�81 years). There were 141 males and

180 females (P = .90). Of the recorded victims, 223

(69.5%) were over older than 18 of age, and 98

(30.5%) were younger than 18 years of age. Of the



Table II. Provocative behavior

n* %

Playing 70 33.8

Face close to the dog 44 21.3

Petting the dog 25 12.1

Startling the dog 19 9.2

Injurious (stepped, fell on, etc.) 16 7.7

Food-related incident 12 5.8

Awaking the sleeping dog 9 4.3

Working with animals 9 4.3

Territorialism (taking toy away etc.) 3 1.4

*All reported numbers are out of a total n = 207.
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study patients, 129 patients (40.2%) were up to date on

tetanus vaccination (Table I, A).

The vast majority of dogs (n = 281 [87.5%]) were

known, and provocation was recorded in 207 cases

(64.5%). With regard to the vaccination history of the

dogs, 246 (76.6%) were up to date on their vaccina-

tions; 8 (2.5%) were not up to date; 27 (8.4%) had an

uncertain history of vaccination; and 40 (12.5%) had

no known history of vaccination. The fate of the attack-

ing dog had been documented in 47 cases: of these, 36

were placed in quarantine, 9 euthanized, and 2 given

away. Only 5.6% of the animals had a history of

aggressive behavior (see Table I, B).

The most common documented provoking behaviors

in all age groups included playing with the dog

(n = 70); face placed close to dog (n = 44); petting the

dog (n = 25); startling the dog (n = 19); injurious

behavior toward the dog (n = 16); food-related confron-

tation (n = 12); dog awakened from sleep (n = 9); tend-

ing to a dog in a kennel facility, hospital, or dog spa

(n = 9); breaking up a fight between dogs (n = 4); and

protection of territory (n = 3). These are summarized in

Table II.

A total of 33 dog breeds were documented. Pitbulls

(including mixed breeds) led in number of bites (n = 24

[7.5%]), followed by Labradors (including black and
Table I. Descriptive summary of study sample

A � Patient Characteristics

n* %

Gender

Female 180 56.1

Male 141 43.9

Age (years)

� 18 98 30.5

> 18 223 69.5

Vaccination history

Up to date 129 40.2

Not up to date 10 3.1

Uncertain 18 5.6

Not reported 164 51.1

B � Dog Characteristics

n* %

Provocation

Yes 207 64.5

No 39 12.1

Not reported 75 23.4

Relationship

Known 281 87.5

Unknown 33 10.3

Not reported 7 2.2

Vaccination history

Up to date 246 76.6

Not up to date 8 2.5

Uncertain 27 8.4

Not reported 40 12.5

*All reported numbers are out of a total n = 321.
chocolate Labradors, as well as mixed breeds) (n = 18

[5.6%]), German Shepherds (including mixed breeds)

(n = 13 [4%]) and other terrier breeds (including

Welsh, Boston, and Jack Russell, as well as mixed

breeds) (n = 13 [4%]) (Table III). Dog breed did not

correlate with location of injury on the face (P = .999),

need for revision surgery (P = .100), or provocation

(P = .130). Of those provoked bites in which breed was

recorded, the following were identified: Pitbull (7);

German Shepherd (4); Husky (2); Boxer (2); Bulldog

(2); Akita (1); Beagle (1); Dalmatian (1); Ridgeback

(1); Rottweiler (1); Labrador (1); and unspecified

mixed breed (1).

The location on the face was predominantly the mid-

dle or lower third (n = 299 [93.1%]) (Table IV).

Among the 98 patients age 18 years or greater, 87

(88.8%) injuries were located on the middle or lower

third. Among the 223 patients age 18 years or greater,

212 injuries (95.1%) were located on the middle or

lower third (Figure 1). There was no association

between age group of the patient and the location of

the injury (P = .75) (Table V). The type of injury (often

mixed) included 284 lacerations (88.5%), 72 punctures

(22.4%), 48 avulsions (15%), and 20 (6.2%) involving

contiguous structures, including the mental nerve, ear,

gingiva, nasal cartilage, and the Stenson duct (see

Table IV). Among all age groups, 28 patients (8.7%)

required revision surgery, and 5 patients (1.6%)

reported long-term psychological effects, including

post-traumatic stress disorder and anxiety. Figure 2

demonstrates a lower third facial laceration in a child

from a dog bite immediately post-op, intraoperative,

and at one-week follow.

DISCUSSION
The purpose of this study was to identify the risk fac-

tors associated with patients presenting to a tertiary

care hospital for treatment of facial dog bite injuries.

The specific aim was to focus on provocation and mod-

ifiable patient behavior in an effort to improve educa-

tion and outreach.



Table III. Top 5 dog breeds

n %

Pitbull + mix 24 7.5

Labrador (black, chocolate) + mix 18 5.6

German Shepherd + mix 13 4.0

Terrier (Welsh, Boston, Jack Russell) + mix 13 4.0

Boxer + mix 8 2.5
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Most of offending dogs in our cohort were known

(n = 281 [87.5%]) and were provoked (n = 207

[64.5%]). More attacks were provoked by patients

younger than 18 years of age (68.4%). Common provo-

cations in both dog populations included getting too

close to the dog’s face, playing with the dog, petting

the dog, waking the dog from sleep, and startling the

dog. Pitbulls led as the offending breed in injuries

caused to both children and adults. Injuries were found

predominantly in the middle or lower third, accounting

for 93.1% of all injury locations. These results identi-

fied provocation as a modifiable risk factor and high-

light the preventable nature of certain facial dog bite

injuries.

Children under age 18 years are the population most

vulnerable to dog bite injuries, with a male predomi-

nance.15,22 Our study, however, found more injuries in

patients older than 18 years of age and a female pre-

dominance in all age groups. The high density of ter-

tiary care hospitals (both pediatric and nonpediatric) in
Table IV. Characteristics of injury

n %

Facial site of bite

Lower third 86 26.8

Middle third 135 42.1

Middle, lower thirds 78 24.3

Upper third 3 0.9

Upper, lower thirds 2 0.6

Upper, middle thirds 10 3.1

Upper, middle, lower thirds 3 0.9

Not reported 4 1.2

Type of wound n %

Laceration 284 88.5

Puncture 72 22.4

Avulsion 48 15.0

Facial fracture 8 2.5

Involvement of other structures 20 6.2

Surgical treatment n %

Yes 207 64.5

No 98 30.5

Not reported 16 5.0

Longer-term effects n %

Psychological 5 1.6

Need for revision surgery 28 8.7

*Site of bite, surgical treatment, and long-term effect numbers are

reported out of a total n = 321; type of wound was often mixed,

resulting in a total greater than 321.
the area where our study was conducted may have

influenced the number and demographic characteristics

of patients reviewed.

The provocation factor has been addressed by other

authors. Abraham et al. reviewed 100 facial dog bites

and reported the following provocations: playing with

or petting the dog (39%); food-related (14%); protec-

tive encounters involving territory or a family member

(10%); and disturbing a sleeping dog (5%).23 In a retro-

spective study, Schalamon et al. also noted that chil-

dren interfered with the dog, such as bothering an

eating dog or pulling its tail, in the majority of dog

bites occurring in this population.24 Milot et al.

reported 5 common behaviors of children that incited

biting behavior in the dog: (1) threatening the dog (sud-

denly putting the chest forward; raising the hand or

projecting it toward the dog); (2) hitting the dog; (3)

pulling on the dog’s tail or fur; (4) pulling the dog by

its collar; and (5) patting the dog.25 These behaviors

can all be interpreted as aggressive or provocative

from the dog’s perspective.

In the United States, rabies vaccination mandates are

state dependent. According to the American Animal

Hospital Association canine vaccination guidelines,

some areas require yearly vaccinations, whereas other

areas call for vaccinations every 3 years, depending on

the product label of the rabies vaccine.26 Generally,

most states require that all dogs be vaccinated against

rabies, and usually, the first shot is given at age 16

weeks.27 Massachusetts specifically requires that every

dog between ages 12 weeks and 6 months receive the

rabies vaccination, with a booster vaccination given

within 365 days after the initial vaccine.28 The majority

of our cohort (76.6%) met these regulations. Those that

did not were mostly stray dogs or unknown to the vic-

tim.

Current prevention measures in cities across the

United States utilize breed-specific legislation. This

legislation stipulates the removal of predicted

“dangerous breeds” from the population. In our study,

the Pitbull breed was the most common offending

breed identified, which is consistent with other studies

that have recorded data on specific breeds.20 This was

also a common missing data point in our retrospective

study. It should be noted that emerging data regarding

the legislated removal of predicted “dangerous breeds”

from the population are ineffective and costly.16,29,30

In 2008, The Netherlands repealed its 15-year ban on

Pitbulls after a government-commissioned study con-

cluded that it did nothing to reduce the incidence of

dog bites.31 The study strongly suggested that the focus

should be placed on better understanding of provoca-

tion and the circumstances surrounding dog bites and

highlights the need for more effective educational

efforts.31
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Fig. 1. Location of injury analysis based on age.
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Both the location of the injury and the type of injury

found in our cohort are consistent with those reported

by other studies. Tour�e et al., Gurunluoglu et al., and

Mannion et al. all reported that the majority of injuries

involved the lower and middle thirds of the face.18,32,33

Lacerations were more common than puncture wounds

and avulsive injuries in a systematic review by

Jerrard.34

Although not many studies have evaluated the long-

term psychological effects of dog bite injuries, a

French study found that 35.1% of patients)n = 77) had

psychological problems afterward,35 and a larger study

conducted in China found that 1.1% experienced acute

stress disorder 1 week after the attack and 0.53% expe-

rienced post-traumatic stress disorder 3 months after

the attack (n = 358).36 In our study, 1.6% reported

long-term psychological effects, similar to those found

in the Chinese study, although this information was sel-

dom found in the medical records of our cohort.
Table V. Location of injury analysis based on age

Location on face n* (age � 18 years) n* (age > 18 years)

Lower third 27 59

Middle third 33 102

Middle, lower

thirds

27 51

Upper, middle

thirds

2 8

Upper, lower thirds 2 0

Upper third 2 1

Upper, middle,

lower thirds

2 1

Not reported 3 1

*All reported numbers are out of a total n = 321.
Many professional associations, including the

American Academy of Pediatrics37 and the American

Veterinary Medical Association,38 have accessible

information online about the prevention of dog bites.

The Centers for Disease Control and Prevention recom-

mendations include always asking for permission to pet

someone else’s dog, remaining motionless if

approached by an unfamiliar dog, not disturbing a dog

that is sleeping or eating, not petting a dog without

allowing it to see and sniff you first, and not encourag-

ing the dog to play aggressively.39 The American Soci-

ety for the Prevention of Cruelty to Animals also

recommends avoiding contact with off-leash dogs, not

petting dogs that are behind a fence or in a car, and

avoiding eye contact with unsecured dogs.40 However,

because of the rising incidence of dog bites, it can be

assumed that the resources mentioned above are being

underutilized. A survey of 700 7- to 12-year-old chil-

dren found that only 61% were able to recognize an

aggressive dog.14 Direct educational intervention

appears to be most effective. Duperrex et al. observed

less “inappropriate behavior” or “provocation” from

children and adolescents participating in a 30-minute

educational intervention session.41 From a policy

standpoint, Villalbi et al. demonstrated that govern-

ment regulations, such as stricter licensing require-

ments and dog bite reporting, were associated with a

38% decrease in hospitalizations caused by dog bite

injuries.42

A successful educational effort for as little as 30

minutes among children and parents has been shown to

dramatically reduce high-risk behavior toward

dogs.43,44 Education could be provided to first-time

dog owners in a consistent fashion similar to education



Fig. 2. Patient X. Left: Immediately preoperative.Middle: Intraoperative. Right: At 1-week follow-up.
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given to first-time parents. When a new baby is seen by

a pediatrician, parents are counselled about injury

risks, such as medicine cabinets, sharp furniture, and

electrical outlets, as well as car safety. Special educa-

tion for gun safety has become routine. So, too, should

be educational initiatives for parents bringing an infant

into a home with a dog. Additionally, once a dog bite

has occurred, the child and the parents should be taught

bite-avoidance strategies that can be applied going for-

ward. Dog behavior workshops can be conducted and

staffed by volunteer humane organizations. School pro-

grams can be designed. Animal shelters and pet supply

stores can provide orientation courses for first-time dog

owners. Thus, there are many opportunities and venues

for such programs to be implemented.

The strength of this review lies in the large number

of patients evaluated and the specific focus on provok-

ing behaviors that can be modified. The study identifies

information that should be a mandatory part of the

medical record, including the dog’s breed, age, and his-

tory of aggressive behavior, as well as long-term psy-

chological effects in the victim. We believe that

including these factors in the medical record would

help better understand and analyze the nature of dog

bites in relation to the dog involved and the lasting

effects a bite may have on the victim. Opportunities for

educational initiatives have not been discussed in pre-

vious reviews of facial dog bites. Proposals for broad

collaboration are also stressed in this study.

This retrospective review, however, has some limita-

tions. Circumstances regarding the incidents were self-

reported by the victims or their family members. Pro-

voking behaviors can be difficult to categorize. Lack of

documentation of the dog breed can impede drawing

any association between a specific breed and the risk of

bite injury. Review of cases in a single tertiary care site

may have introduced bias in terms of patient demo-

graphic characteristics. The less-than-expected number

of pediatric patients in this study has already been
discussed. Incomplete medical records resulted in

missing data points, also mentioned earlier. These limi-

tations emphasize the need for comprehensive and

mandatory reporting of these injuries, and it is hoped

that a national database can be developed to promote

better understanding as well as more effective preven-

tion initiatives.
CONCLUSIONS
This study highlights the role of provocation in dog bite

injuries and suggests that vulnerable populations may

benefit from efforts aimed at improved education, out-

reach programs, and policy changes. Future initiatives

should focus on mandatory documentation and report-

ing to ensure collection of complete information. More

effective methods of promulgating educational infor-

mation is required. Partnering with veterinarians,

pediatricians, rescue and adoption agencies, and pet

supply companies will help achieve this goal.
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