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Abstract

Objective: The COVID-19 pandemic hindered socialization of children and animals. After a perceived initial decrease in trauma, we have anecdotally 
noted a rise in dog bite cases since the pandemic. This study aims to evaluate the impact of the pandemic on the incidence and treatment of dog bites to the 
face, head, or neck. 

Methods: The TriNetX Research Network identified 208,258 patients bitten by a dog during 2017-2023. A retrospective chart review identified 663 
patients presenting specifically with dog bite facial injuries at a single institution from 2017-2023. Injuries were analyzed during March-August of each year 
to correspond with the months of the initial pandemic lockdown in 2020 as well as across the entire year. 

Results: Prior to the pandemic, there had been a steady increase in dog bite related injuries. In 2020, there was a nationwide decrease in overall rates by 
4.30% with 6.40% decrease noted between March and August of that year. Conversely, during the same time at our institution, there was a 25.44% decrease 
in patients being seen for facial dog bites with a 36.23% decrease specifically within March-August. Bedside repairs at our institution dropped 41.38% in 
2020 compared to 2019. Post-pandemic, the rates of dog bite injuries increased and reached pre-pandemic levels.

Conclusion: A steady increase in number of dog bite facial injuries was noted prior to the pandemic. The incidence decreased in 2020 nationwide 
followed by a rebound of injuries that reached, and often surpassed, pre-pandemic levels. Changes in the incidence, demographics, and treatment highlight 
the lasting changes in dog bite injuries due to social disruption.

2021 [4]. There was a gap in the literature evaluating pre- 
and post-pandemic dog bite related facial trauma as the 
“pandemic puppies” aged and had opportunity to socialize. 

The aim of this study was to perform an analysis of 
patients with dog bite-induced facial injuries to determine 
trends in the incidence, demographics, and treatment of 
patients within this population both on a national and a 
local level. We further revaluated injuries specifically 
related to the lockdown period each year to minimize 
confounding by pre-existing seasonal changes to rates 
of dog bite injuries. We hypothesized that there would 
be an initial decrease in dog-bite facial injuries during 
and immediately following the lockdown followed by a 
sustained increase in injuries thereafter. 

INTRODUCTION

The beginning of the COVID-19 pandemic ushered in 
a time of vast uncertainty across the globe. Governments 
were telling their citizens to stay home for an unknown 
duration of time, which negatively impacted mental 
health [1]. In the United States, many turned toward 
purchasing or adopting a “pandemic puppy [2].” This time 
of social isolation prevented proper socialization of dogs. 
Immersing a puppy in social situations helps improve 
interactions between the puppy and adults, children, 
and other dogs [3]. In fact, one Italian study noted that 
puppies adopted during their lockdown (March – June 
2020) were more likely to display aggressive personality 
traits compared to puppies adopted June 2020 – February 
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METHODS

The TriNetX Research Network database was utilized 
to build a cohort of patients with facial trauma induced 
by the bite of a dog. TriNetX is a regularly updated, 
deidentified database with access to more than 100 
million electronic medical records from more than 100 
healthcare organizations (HCOs) across the United States 
[5]. This database is compliant with the Health Insurance 
Portability and Accountability Act (HIPAA), ensuring the 
confidentiality of patient data. TriNetX was queried by 
selecting diagnosis (ICD-10) codes to identify patients 
who sought healthcare evaluation after being bitten by a 
dog from January 1, 2017, until December 31, 2023. The 
ICD-10 code of interest was W54.0XXA, “Bitten by dog, 
initial encounter.” Injuries were analyzed across the entire 
calendar year as well as during March-August of each year 
to correspond with the months of the initial pandemic 
lockdown in 2020.

Because injuries were not able to be specifically limited 
to the head, neck, or face on TriNetX, a retrospective chart 
review was also completed. The Institutional Review 
Board (IRB) at our institution reviewed and approved the 
study (Study ID# 24260). Patients who presented to our 
institution between January 1, 2017, and December 31, 
2023, with dog bite-induced facial trauma were included 
in the study. The following data was collected, if available: 
age at visit, date of incident, patient sex, location of injury, 
number of injuries, hospital admission (yes/no), and type 
of repair (bedside/operative/none). 

Statistical Analysis

Analyses were computed on the TriNetX platform using 
the “Incidence and Prevalence Tool,” which employs Java, 
R, and Python. Time windows and outcomes were specified 
with ICD-10 codes. TriNetX enabled real-time analysis of 
patient cohorts representative of the general population. 
For this specific study, relative risks, 95% confidence 
intervals, unpaired t-tests, and associated p values were 
calculated to compare dog bite injuries before, during, and 
after the COVID-19 pandemic. Statistical significance was 
defined as p<0.05.

RESULTS

Database Cohort – Calendar Year

A cohort of 208,258 patients from 102 HCOs were 
identified on TriNetX during 2017-2023, representing the 
general population. Figure 1 shows the incidence of dog 
bite injuries. From 2017 to 2019, the incidence of dog bite 
injuries increased by +26.68% (p<0.001). In 2020, there 

was a nationwide decrease in the incidence of dog bites 
by -4.30% (p<0.001) compared to the preceding year. 
Followed by an increase of +25.42% (p<0.001) over the 
next 3 years (2021-2023). 

Demographic representation of the patients evaluated 
after sustaining a dog bite can be found in Table 1. The 0 to 
4 and 5 to 9 age brackets were most affected, comprising of 
9.97% and 9.94% of patients from 2017-2023, respectively. 
In 2020, there was a significant increase in patients within 
the 5 to 9 group compared to 2019 (p=0.0212). However, 
there were significant decreases in the number of patients 
in the following age groups: 50 to 54, 55 to 59, 60 to 64, 70 
to 74, 75 to 79, and 85 and older (all p<0.04). The largest 
decrease was in the 85 and older group (-29.11%). When 
comparing 2021 to 2020, there were significant increases 
in the number of patients in all age groups except the 0 to 4 
and the 5 to 9 groups (all p<0.01) with the largest increase 
within the 85 and older group (+41.07%). In 2022, there 
were significant increases in the number of patients within 
the 15 to 19, 20 to 24, 30 to 34, 35 to 39, 40 to 44, 50 to 54, 
65 to 69, 70 to 74, and 75 to 79 age groups compared to 
2021 (all p<0.02). The greatest increase occurred within 
the 75- to 79-year-old group (+19.61%). Compared to 
2022, 2023 had significant increases in the number of 
patients in the 20 to 24, 25 to 29, 35 to 39, 40 to 44, 45 to 
49, 60 to 64, 65 to 69, 75 to 79, and 80 to 84 age groups 
(all p<0.05), with the greatest increase within the 80- to 
84-year-old group (+21.52%). 

Data regarding patient sex is also included in Table 1. 
Sex was provided as female, male, or unknown. There was a 
slight female predominance from 2017-2023, with 50.29% 
of patients being female. There was a significant reduction 
in the number of female patients in 2020 compared to 
2019 (p<0.001). In 2021, there were significant increases 

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

2017 2018 2019 2020 2021 2022 2023

N
um

be
r o

f P
a�

en
ts

Year

Incidence of Dog Bites: Calendar Year

Figure 1 Graphical Representation of Patients from Database with 
Dog Bite Injuries Before, During, and After the COVID-19 Pandemic 
(Calendar Years 2017-2023).
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Table 1: Demographics of Database Patients with Dog Bite Injuries Before, During, and After the COVID-19 Pandemic (2017-2023)

Age 2017
2018 (% 
Change)

RR 
(95% 

CI)
p-value

2019 (% 
Change)

RR 
(95% 

CI)
p-value

2020 (% 
Change)

RR 
(95% 

CI)
p-value

2021 (% 
Change)

RR 
(95% 

CI)
p-value

2022 (% 
Change)

RR 
(95% 

CI)
p-value

2023 (% 
Change)

RR 
(95% 

CI)
p-value

0 - 4 2664
2879 

(+8.07%)

1.08 
(1.03-
1.14)

0.0037
2959 

(+2.78%)

1.03 
(0.98-
1.08)

0.2917
2978 

(+0.64%)

1.01 
(0.96-
1.06)

0.8039
3007 

(+0.97%)

1.01 
(0.96-
1.06)

0.7057
3108 

(+3.36%)

1.03 
(0.98-
1.09)

0.1932
3164 

(+1.80%)

1.02 
(0.97-
1.07)

0.4762

5 - 9 2442
2650 

(+8.52%)

1.09 
(1.03-
1.15)

0.0034
2868 

(+8.23%)

1.08 
(1.03-
1.14)

0.0031
3044 

(+6.14%)

1.06 
(1.01-
1.12

0.0212
3141 

(+3.19%)

1.03 
(0.98-
1.08)

0.214
3228 

(+2.77%)

1.03 
(0.98-
1.08)

0.272
3327 

(+3.07%)

1.03 
(0.98-
1.08)

0.2178

10 - 14 1689
1890 

(+11.90%)

1.12 
(1.05-
1.19)

<0.001
2173 

(+14.97%)

1.15 
(1.08-
1.22) 

<0.001
2066 

(-4.92%)

0.95 
(0.90-
1.01)

0.0986
2277 

(+10.21%)

1.10 
(1.04-
1.17)

0.0013
2388 

(+4.87%)

1.05 
(0.99-
1.11)

0.1022
2440 

(+2.18%)

1.02 
(0.97-
1.08)

0.4516

15 - 19 1404
1577 

(+12.32%)

1.12 
(1.05-
1.21)

0.0015
1764 

(+11.86%)

1.12 
(1.05-
1.20)

0.0012
1693 

(-4.02%)

0.96 
(0.90-
1.03)

0.2253
1892 

(+11.75%)

1.12 
(1.05-
1.19)

<0.001
2078 

(+9.83%)

1.10 
(1.03-
1.17)

0.003
2202 

(+5.97%)

1.06 
(1.00-
1.12)

0.0568

20 - 24 1679
1989 

(+18.46%)

1.18 
(1.11-
1.26)

<0.001
2270 

(+14.13%)

1.14 
(1.07-
1.21)

<0.001
2155 

(-5.07%)

0.95 
(0.90-
1.01)

0.0822
2334 

(+8.31%)

1.08 
(1.02-
1.15)

0.0072
2660 

(+13.97%)

1.14 
(1.08-
1.20)

<0.001
2828 

(+6.32%)

1.06 
(1.01-
1.12)

0.0192

25 - 29 1695
2103 

(+24.07%)

1.24 
(1.16-
1.32)

<0.001
2409 

(+14.55%)

1.15 
(1.08-
1.21)

<0.001
2276 

(-5.52%)

0.94 
(0.89-
1.00)

0.0507
2456 

(+7.91%)

1.08 
(1.02-
1.14)

0.0085
2575 

(+4.85%)

1.05 
(0.99-
1.11)

0.0915
2828 

(+9.83%)

1.10 
(1.04-
1.16)

<0.001

30 - 34 1418
1708 

(+20.45%)

1.20 
(1.12-
1.29)

<0.001
2045 

(+19.37%)

1.20 
(1.12-
1.28)

<0.001
1983 

(-3.03%)

0.97 
(0.91-
1.03)

0.3263
2210 

(+11.45%)

1.11 
(1.05-
1.18)

<0.001
2472 

(+11.86%)

1.12 
(1.06-
1.18)

<0.001
2606 

(+5.42%)

1.05 
(1.00-
1.11)

0.0585

35 - 39 1264
1472 

(+16.46%)

1.16 
(1.08-
1.26)

<0.001
1734 

(+17.80%)

1.18 
(1.10-
1.26)

<0.001
1706 

(-1.61%)

0.98 
(0.92-
1.05)

0.6317
2004 

(+17.47%)

1.17 
(1.10-
1.25)

<0.001
2216 

(+10.58%)

1.11 
(1.04-
1.17)

<0.001
2349 

(+6.00%)

1.06 
(1.00-
1.12)

0.0478

40 - 44 1123
1343 

(+19.59%)

1.20 
(1.11-
1.29)

<0.001
1560 

(+16.16%)

1.16 
(1.08-
1.25)

<0.001
1502 

(-3.72%)

0.96 
(0.90-
1.03)

0.2928
1751 

(+16.58%)

1.17 
(1.09-
1.25)

<0.001
1941 

(+10.85%)

1.11 
(1.04-
1.18)

0.0017
2178 

(12.21%)

1.12 
(1.06-
1.19)

<0.001

45 - 49 1250
1475 

(+18.00%)

1.18 
(1.09-
1.27)

<0.001
1574 

(+6.71%)

1.07 
(0.99-
1.15)

0.072
1481 

(-5.91%)

0.94 
(0.88-
1.01)

0.0913
1712 

(+15.60%)

1.16 
(1.08-
1.24)

<0.001
1692 

(-1.17%)

0.99 
(0.92-
1.06)

0.7307
1830 

(+8.16%)

1.08 
(1.01-
1.16)

0.0196

50 - 54 1304
1495 

(+14.65%)

1.15 
(1.06-
1.23)

<0.001
1745 

(+16.72%)

1.18 
(1.09-
1.25)

<0.001
1624 

(-6.93%)

0.93 
(0.87-
1.00)

0.0364
1803 

(+11.02%)

1.11 
(1.04-
1.19)

0.0021
1970 

(+9.26%)

1.09 
(1.03-
1.16)

0.0063
2035 

(+3.30%)

1.03 
(0.97-
1.10)

0.3021

55 - 59 1352
1522 

(+12.57%)

1.13 
(1.05-
1.21)

0.0015
1686 

(+10.78%)

1.11 
(1.03-
1.19)

0.0037
1533 

(-9.07%)

0.91 
(0.85-
0.97)

0.0068
1790 

(+16.76%)

1.17 
(1.09-
1.25)

<0.001
1843 

(+2.96%)

1.03 
(0.97-
1.10)

0.3772
1883 

(+2.17%)

1.02 
(0.96-
1.09)

0.514

60 - 64 1047
1279 

(+22.16%)

1.22 
(1.13-
1.33)

<0.001
1540 

(+20.41%)

1.20 
(1.12-
1.30)

<0.001
1386 

(-10.00%)

0.90 
(0.84-
09.7)

0.0043
1551 

(+11.90%)

1.12 
(1.04-
1.20)

0.0023
1592 

(+2.64%)

1.03 
(0.96-
1.10)

0.4629
1907 

(+19.79%)

1.20 
(1.12-
1.28)

<0.001

65 - 69 895
1075 

(+20.11%)

1.20 
(1.10-
1.31)

<0.001
1197 

(+11.35%)

1.11 
(1.03-
1.21)

0.0103
1128 

(+5.76%)

0.94 
(0.88-
1.02)

0.1513
1316 

(+16.67%)

1.17 
(1.08-
1.27)

<0.001
1489 

(+13.15%)

1.13 
(1.05-
1.22)

0.0011
1699 

(+14.10%)

1.14 
(1.06-
1.22)

<0.001

70 - 74 651
807 

(+23.96%)

1.24 
(1.12-
1.37)

<0.001
928 

(+14.99%)

1.15 
(1.05-
1.26)

0.0036
797 

(-14.12%)

0.86 
(0.78-
0.94)

0.0016
1034 

(+29.74%)

1.30 
(1.18-
1.42)

<0.001
1147 

(+10.93%)

1.11 
(1.02-
1.21)

0.0153
1224 

(+6.71%)

1.07 
(0.98-
1.16)

0.1128

75 - 79 432
481 

(+11.34%)

1.11 
(0.98-
1.28)

0.1047
582 

(+21.00%)

1.21 
(1.07-
1.37)

0.002
504 

(-13.40%)

0.87 
(0.77-
0.98)

0.0179
612 

(+21.43%)

1.21 
(1.08-
1.37)

0.0012
732 

(+19.61%)

1.20 
(1.08-
1.33)

0.0011
865 

(+18.17%)

1.18 
(1.07-
1.30)

<0.001

80 - 84 258
307 

(+18.99%)

1.19 
(1.01-
1.40)

0.0394
314 

(+2.28%)

1.02 
(0.87-
1.20)

0.7786
288 

(-8.28%)

0.92 
(0.78-
1.08)

0.2891
366 

(+27.08%)

1.27 
(1.09-
1.48)

0.0023
381 

(+4.10%)

1.04 
(0.90-
1.20)

0.5828
463 

(+21.52%)

1.21 
(1.06-
1.39)

0.0048

85 and 
older

162
215 

(+32.72%)

1.33 
(1.08-
1.63)

0.0065
237 

(+10.23%)

1.10 
(0.92-
1.33)

0.3007
168 

(-29.11%)

0.71 
(0.58-
0.86)

<0.001
237 

(+41.07%)

1.41 
(1.16-
1.72)

<0.001
245 

(+3.38%)

1.03 
(0.86-
1.24)

0.7154
287 

(+17.14%)

1.17 
(0.99-
1.39)

0.0687

Sex 2017
2018 (% 
Change)

RR 
(95% 

CI)
p-value

2019 (% 
Change)

RR 
(95% 

CI)
p-value

2020 (% 
Change)

RR 
(95% 

CI)
p-value

2021 (% 
Change)

RR 
(95% 

CI)
p-value

2022 (% 
Change)

RR 
(95% 

CI)
p-value

2023 (% 
Change)

RR 
(95% 

CI)
p-value

Female 11555
13383 

(+15.82%)

1.16 
(1.13-
1.19)

<0.001
14994 

(+12.04%)

1.12 
(1.10-
1.15)

<0.001
13987 

(-6.72%)

0.93 
(0.91-
0.95)

<0.001
15888 

(+13.59%)

1.14 
(1.11-
1.16)

<0.001
16868 

(+6.17%)

1.06 
(1.04-
1.08)

<0.001
18058 

(+7.05%)

1.07 
(1.05-
1.09)

<0.001

Male 10666
11974 

(+12.26%)

1.12 
(1.09-
1.15)

<0.001
13311 

(+11.17%)

1.11 
(1.09-
1.14)

<0.001
13109 

(-1.52%)

0.98 
(0.96-
1.01)

0.1991
14089 

(+7.48%)

1.07 
(1.05-
1.10)

<0.001
15562 

(+10.46%)

1.10 
(1.08-
1.13)

<0.001
16695 

(+7.28%)

1.07 
(1.05-
1.10)

<0.001

Unknown 508
910 

(+79.13%)

1.79 
(1.61-
2.00)

<0.001
1280 

(+40.66%)

1.41 
(1.29-
1.53)

<0.001
1216 

(-5.00%)

0.95 
(0.88-
1.03)

0.1989
1516 

(+24.67%)

1.25 
(1.16-
1.34)

<0.001
1327 

(-12.47%)

0.88 
(0.81-
0.94)

<0.001
1362 

(+2.64%)

1.03 
(0.95-
1.11)

0.4983

Each RR (95% CI) and p-value compares the given year to the year prior. Bold p-values are statistically significant
Abbreviations: RR = Relative Risk; CI = Confidence Interval
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in both sexes (both p<0.001), with females experiencing 
a greater rise (+13.59% versus +7.48%). By 2022, both 
sexes saw significant increases, with continued increases 
throughout 2023 (all p<0.001). 

Database Cohort – March-August of Each Year

When utilizing TriNetX to analyze March-August of 
each year, aligning with the lockdown period of 2020, a 
total of 124,794 patients seeking care after a dog bite were 
identified. Figure 2 depicts the incidence of dog bite injuries 
between the months of March and August of 2017-2023. 
The incidence of dog bite injuries increased from March-
August of 2017 to 2019 by +36.11% (p<0.001). In March-
August 2020, the incidence in dog bite injuries decreased 
by -6.40% from March-August of 2019 (p<0.001). From 
March-August of 2021-2023, the incidence of dog bite 
injuries rebounded and increased by +28.62% (p<0.01). 

The demographics of this cohort of patients were 
compiled into Table 2. The most affected age group was 
the 5- to 9-year-old group, which consisted of 10.70% 
of patients. Compared to 2019, there were significant 
decreases in the number of patients in the 10 to 14, 25 to 
29, 60 to 64, 70 to 74, 75 to 79, and 85 and older groups 
(all p<0.05), with the largest decrease within the 85 and 
older group (-26.71%). In March-August of 2021, there 
were significant increases in all age groups except the 
0- to 4-year-old group (all p<0.009). The greatest change 
from March-August of 2020 was within the 70 to 74 and 
85 and older groups, which experienced a +39.26% and a 
+39.35% increase, respectively. March-August 2022 saw 
significant increases in patients of the 10 to 14, 20 to 24, 
30 to 34, 35 to 39, 50 to 54, 65 to 69, and 75 to 79 groups 
versus 2021 (all p≤0.03). Compared to the same timeframe 

in 2022, March-August 2023 only had a significant change 
in the number of patients ages 60 to 64 with a +12.85% 
increase (p=0.0051). 

Table 2 also shows data regarding patient sex. There 
was a slight female predominance within March-August 
of each year (50.25%). There were significant reductions 
in patients of both sexes from March-August 2020 (both 
p<0.02) with a greater reduction in the number of female 
patients (-8.79% versus -3.57%) compared to 2019. From 
2021 through 2023, there were significant increases in 
the number of patients of both sexes (all p <0.03), with 
a greater rise in female patients (+29.83%) compared to 
male patients (+28.56%). 

Institution Cohort – Calendar Year

The retrospective chart review from our institution 
yielded a total of 663 patients with dog bite injuries to 
the face who sustained a total of 1,424 injuries over the 
study period. Figure 3 depicts the number of patients 
with facial dog bites and the number of injuries per year. 
The number of patients increased from 2017 to 2019 by 
+91.27% (p<0.05), and the number of injuries increased 
by +99.22% (p<0.001). Interestingly, the highest volume 
of patients and injuries within the study period was in 
2019 (Table 3). In 2020, both the number of patients and 
injuries decreased from 2019 by -25.44% and -22.39%, 
respectively (p<0.001 for both). In 2021, the number of 
patients increased by +11.76% (p=0.4325) compared 
to 2020; however, the number of injuries decreased by 
-14.42% (p<0.00l). The number of injuries continued to 
increase in 2022 (+27.53% from 2021, p=0.0106) and in 
2023 (+3.52% from 2022, p=0.6929). Though the number 
of patients increased by 26.32% in 2022 compared to 2021 
(p=0.0702), the number of patients decreased by 7.50% in 
2023 compared to 2022 (p=0.5363). 
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Figure 2 Graphical Representation of Patients from Database with 
Dog Bite Injuries March-August of 2017-2023, Corresponding to the 
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Table 2: Demographics of Database Patients with Dog Bite Injuries during March-August of 2017-2023

Age 2017
2018 (% 
Change)

RR 
(95% 

CI)
p-value

2019 (% 
Change)

RR 
(95% 

CI)
p-value

2020 (% 
Change)

RR 
(95% 

CI)
p-value

2021 (% 
Change)

RR 
(95% 

CI)
p-value

2022 (% 
Change)

RR 
(95% 

CI)
p-value

2023 (% 
Change)

RR 
(95% 

CI)
p-value

0 - 4 1551
1660 

(+7.03%)

1.07 
(1.00-
1.15)

0.0529
1717 

(+3.43%)

1.03 
(0.97-
1.11)

0.3234
1688 

(-1.69%)

0.98 
(0.92-
1.05)

0.6168
1773 

(+5.04%)

1.05 
(0.98-
1.12)

0.1457
1815 

(+2.37%)

1.02 
(0.96-
1.09)

0.48
1811 

(-0.22%)

1.00 
(0.94-
1.06)

0.9466

5 - 9 1579
1725 

(+9.35%)

1.09 
(1.02-
1.17)

0.0106
1867 

(+8.23%)

1.08 
(1.01-
1.16)

0.017
1791 

(-4.07%)

0.96 
(0.90-
1.02)

0.2056
2109 

(+17.76%)

1.18 
(1.11-
1.25)

<0.001
2099 

(-0.47%)

1.00 
(0.94-
1.06)

0.8764
2185 

(+4.10%)

1.04 
(0.98-
1.10)

0.1851

10 - 14 1061
1238 

(+16.68%)

1.17 
(1.08-
1.27)

<0.001
1358 

(+9.69%)

1.10 
(1.02-
1.18)

0.0179
1196 

(-11.93%)

0.88 
(0.82-
0.95)

0.0013
1436 

(+20.07%)

1.20 
(1.11-
1.30)

<0.001
1585 

(+10.38%)

1.10 
(1.03-
1.18)

0.0064
1542 

(-2.71%)

0.97 
(0.91-
1.04)

0.439

15 - 19 811
935 

(+15.29%)

1.15 
(1.05-
1.27)

0.0029
1032 

(+10.37%)

1.10 
(1.01-
1.21)

0.0282
960 

(-6.98%)

0.93 
(0.85-
1.02)

0.1054
1175 

(+22.40%)

1.22 
(1.12-
1.33)

<0.001
1255 

(+6.81%)

1.07 
(0.99-
1.16)

0.103
1312 

(+4.54%)

1.05 
(0.97-
1.13)

0.2582

20 - 24 924
1090 

(+17.97%)

1.18 
(1.08-
1.29)

<0.001
1321 

(+21.19%)

1.21 
(1.12-
1.31)

<0.001
1231 

(-6.81%)

0.93 
(0.86-
1.01)

0.0734
1379 

(+12.02%)

1.12 
(1.04-
1.21)

0.0036
1563 

(+13.34%)

1.13 
(1.05-
1.22)

<0.001
1611 

(+3.07%)

1.03 
(0.96-
1.10)

0.3912

25 - 29 956
1221 

(+27.72%)

1.28 
(1.17-
1.39)

<0.001
1385 

(+13.43%)

1.13 
(1.05-
1.22)

0.0012
1276 

(-7.87%)

0.92 
(0.85-
0.99)

0.0337
1462 

(+14.58%)

1.15 
(1.06-
1.23)

<0.001
1530 

(+4.65%)

1.05 
(0.97-
1.12)

0.2111
1631 

(+6.60%)

1.07 
(0.99-
1.14)

0.0707

30 - 34 840
1000 

(+19.05%)

1.19 
(1.09-
1.30)

<0.001
1139 

(+13.90%)

1.14 
(1.05-
1.24)

0.0026
1169 

(+2.63%)

1.03 
(0.95-
1.11)

0.5304
1322 

(+13.09%)

1.13 
(1.05-
1.22)

0.0021
1496 

(+12.16%)

1.13 
(1.05-
1.22)

<0.001
1528 

(+2.14%)

1.02 
(0.95-
1.10)

0.5582

35 - 39 719
884 

(+22.95%)

1.23 
(1.11-
1.36)

<0.001
1025 

(+15.95%)

1.16 
(1.06-
1.27)

0.0012
1001 

(-2.34%)

0.98 
(0.90-
1.07)

0.5924
1198 

(+19.68%)

1.20 
(1.10-
1.30)

<0.001
1318 

(+10.02%)

1.10 
(1.02-
1.19)

0.0162
1341 

(+1.75%)

1.02 
(0.94-
1.10)

0.6538

40 - 44 651
734 

(+12.75%)

1.13 
(1.01-
1.25)

0.0254
912 

(+24.25%)

1.24 
(1.13-
1.37)

<0.001
883 

(-3.18%)

0.97 
(0.88-
1.06)

0.4921
1135 

(+28.54%)

1.29 
(1.18-
1.40)

<0.001
1206 

(+6.26%)

1.06 
(0.98-
1.15)

0.1404
1263 

(+4.73%)

1.05 
(0.97-
1.13)

0.249

45 - 49 712
877 

(+23.17%)

1.23 
(1.12-
1.36)

<0.001
893 

(+1.82%)

1.02 
(0.93-
1.12)

0.7027
833 

(+6.72%)

0.93 
(0.85-
1.02)

0.1474
1047 

(+25.69%)

1.26 
(1.15-
1.38)

<0.001
1065 

(+1.72%)

1.02 
(0.93-
1.11)

0.6941
1014 

(-4.79%)

0.95 
(0.87-
1.04)

0.2614

50 - 54 755
885 

(+17.22%)

1.17 
(1.06-
1.29)

0.0013
972 

(+9.83%)

1.10 
(1.00-
1.20)

0.0428
950 

(-2.26%)

0.98 
(0.89-
1.07)

0.6144
1110 

(+16.84%)

1.17 
(1.07-
1.27)

<0.001
1214 

(+9.37%)

1.09 
(1.01-
1.19)

0.03
1215 

(+0.08%)

1.00 
(0.92-
1.08)

0.9837

55 - 59 797
909 

(+14.05%)

1.14 
(1.04-
1.25)

0.0065
1013 

(+11.44%)

1.11 
(1.02-
1.22)

0.0173
936 

(-7.60%)

0.92 
(0.85-
1.01)

0.08
1122 

(+19.87%)

1.20 
(1.10-
1.31)

<0.001
1122 

(0.00%)

1.00 
(0.93-
1.09)

1.00
1118 

(-0.36%)

1.00 
(0.92-
1.08)

0.9323

60 - 64 617
790 

(+28.04%)

1.28 
(1.15-
1.42)

<0.001
939 

(+18.86%)

1.19 
(1.08-
1.31)

<0.001
774 

(-17.57%)

0.82 
(0.75-
0.91)

<0.001
971 

(+25.45%)

1.25 
(1.14-
1.38)

<0.001
1004 

(+3.40%)

1.03 
(0.95-
1.13)

0.456
1133 

(+12.85%)

1.13 
(1.04-
1.23)

0.0051

65 - 69 505
625 

(+23.76%)

1.24 
(1.10-
1.39)

<0.001
731 

(+16.96%)

1.17 
(1.05-
1.30)

0.0039
666 

(-8.89%)

0.91 
(0.82-
1.01)

0.0813
840 

(+26.13%)

1.26 
(1.14-
1.40)

<0.001
969 

(+15.36%)

1.15 
(1.05-
1.26)

0.0024
1037 

(+7.02%)

1.07 
(0.98-
1.17)

0.1275

70 - 74 371
475 

(+28.03%)

1.28 
(1.12-
1.47)

<0.001
529 

(+11.37%)

1.11 
(0.98-
1.26)

0.0879
461 

(-12.85%)

0.87 
(0.77-
0.99)

0.0305
642 

(+39.26%)

1.39 
(1.24-
1.57)

<0.001
712 

(+10.90%)

1.11 
(1.00-
1.23)

0.0566
728 

(+2.25%)

1.02 
(0.92-
1.13)

0.6724

75 - 79 257
302 

(+17.51%)

1.18 
(1.00-
1.39)

0.057
358 

(+18.54%)

1.19 
(1.02-
1.38)

0.0293
306 

(-14.53%)

0.85 
(0.73-
1.00)

0.0435
417 

(+36.27%)

1.36 
(1.18-
1.58)

<0.001
482 

(+15.59%)

1.16 
(1.01-
1.32)

0.03
506 

(+4.98%)

1.05 
(0.93-
1.19)

0.4443

80 - 84 159
190 

(+19.50%)

1.20 
(0.97-
1.48)

0.0972
193 

(+1.58%)

1.02 
(0.83-
1.24)

0.8781
180 

(-6.74%)

0.93 
(0.76-
1.14)

0.5006
250 

(+38.89%)

1.39 
(1.15-
1.68)

<0.001
251 

(+0.40%)

1.00 
(0.84-
1.20)

0.9643
275 

(+9.56%)

1.10 
(0.92-
1.30)

0.295

85 and 
older

101
133 

(+31.68%)

1.32 
(1.02-
1.71)

0.037
146 

(+9.77%)

1.10 
(0.87-
1.39)

0.4363
107 

(-26.71%)

0.73 
(0.57-
0.94)

0.0146
149 

(+39.25%)

1.39 
(1.09-
1.78)

0.0089
154 

(+3.36%)

1.03 
(0.83-
1.29)

0.7738
190 

(+23.38%)

1.23 
(1.00-
1.53)

0.0525

Sex 2017
2018 (% 
Change)

RR 
(95% 

CI)
p-value

2019 (% 
Change)

RR 
(95% 

CI)
p-value

2020 (% 
Change)

RR 
(95% 

CI)
p-value

2021 (% 
Change)

RR 
(95% 

CI)
p-value

2022 (% 
Change)

RR 
(95% 

CI)
p-value

2023 (% 
Change)

RR 
(95% 

CI)
p-value

Female 6793
8000 

(+17.77%)

1.18 
(1.14-
1.22)

<0.001
8935 

(+11.69%)

1.12 
(1.08-
1.15)

<0.001
8150 

(-8.79%)

0.91 
(0.89-
0.94)

<0.001
9833 

(+20.65%)

1.21 
(1.17-
1.24)

<0.001
10350 

(+5.26%)

1.05 
(1.03-
1.08)

<0.001
10652 

(+3.92%)

1.03 
(1.01-
1.06)

0.0294

Male 6318
7202 

(+13.99%)

1.14 
(1.10-
1.18)

<0.001
7861 

(+9.15%)

1.09 
(1.06-
1.13)

<0.001
7580 

(-3.57%)

0.96 
(0.94-
0.99)

0.0196
8881 

(+17.16%)

1.17 
(1.14-
1.21)

<0.001
9603 

(+8.13%)

1.08 
(1.05-
1.11)

<0.001
9917 

(+3.27%)

1.03 
(1.01-
1.06)

0.0192

Unknown 255
471 

(+84.71%)

1.84 
(1.59-
2.15)

<0.001
734 

(+55.84%)

1.56 
(1.39-
1.75)

<0.001
678 

(-7.63%)

0.92 
(0.83-
1.03)

0.1351
823 

(+21.39%)

1.21 
(1.10-
1.34)

<0.001
887 

(+7.78%)

1.08 
(0.98-
1.18)

0.1205
871 

(-1.80%)

0.98 
(0.89-
1.08)

0.7018

Each RR (95% CI) and p-value compares the given year to the year prior. Bold p-values are statistically significant
Abbreviations: RR = Relative Risk; CI = Confidence Interval
Table 3: Sex of Patients from a Single Institution Presenting with Dog Bite Injuries to the Head, Neck, or Face (2017-2023)
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Regarding patient age, most patients (31.67%) at our 
institution were of the 0- to -4-year-old age group. The 
mean age of patients from 2017-2023 was 15.95 years. 
When comparing mean age to the year prior, an unpaired 
t-test was performed. There were no significant differences 
in mean ages when analyzing the full calendar year. Given 
that many age groups had less than 10 patients, relative 
risk and percent change were not calculated. 

Patient sex was placed in Table 3. A majority of 
patients (51.43%) were female. In 2020, there was a 
significant decrease (-35.09%) in male patients from 2019 
(p=0.0309). Though there was an increase in the number 
of male patients from 2020 to 2021, (+16.22%), it was 
insignificant (p=0.4826). However, in 2022, there were 
significantly more male patients than in 2021 (+48.84%, 
p=0.0321). This was followed by a decrease in male 
patients in 2023 (-14.05%, p=0.3763). There were no 
significant changes in the number of female patients year-
to-year from 2017-2023. 

Location of injury for patients presenting from 2017-
2023 was provided in Figure 4. The most common 
locations injured were the cheeks (25.47%); lips (21.70%); 
structures not within the head, neck, or face (9.42%); and 
nose (8.79%). Given that many structures had less than 

10 patients within a year, relative risk and percent change 
were not calculated. 

Management for patients were compiled into Table 
4. A total of 106 (15.99%) patients were admitted to the 
hospital as a result of their dog bite injuries. In 2020, there 
was a significant reduction in the number of patients 
seen that did not require hospital admission (-31.37%) 
compared to 2019 (p=0.0101). There were no significant 
differences in rates of patients that were admitted to 
the hospital within the study period. Regarding specific 
management of the injuries, 68.48% required bedside 
repair, 15.54% required operative repair, and 16.89% 
had injuries that were managed conservatively. Of note, 
some patients underwent multiple management methods. 
In 2020, there was a significant reduction in the number 
of patients requiring bedside repair compared to 2019 
(-41.38%, p=0.0013). There were no other significant 
changes in management of injuries following the pandemic. 

Institution Cohort – March-August of Each Year

When specifically looking at March-August of each year 
at our institution, a total of 352 sustaining 762 injuries 
were identified. Figure 5 depicts the number of patients 
with facial dog bites and the number of injuries within 

Table 3: Sex of Patients from a Single Institution Presenting with Dog Bite Injuries to the Head, Neck, or Face (2017-2023)

Sex 2017
2018 (% 
Change)

RR 
(95% 

CI)
p-value

2019 (% 
Change)

RR 
(95% 

CI)
p-value

2020 (% 
Change)

RR 
(95% 

CI)
p-value

2021 (% 
Change)

RR 
(95% 

CI)
p-value

2022 (% 
Change)

RR 
(95% 

CI)
p-value

2023 (% 
Change)

RR 
(95% 

CI)
p-value

Female 21
51 

(+142.86%)

2.43 
(1.49-
3.97)

<0.001
57 

(+11.76%)

1.12 
(0.78-
1.59)

0.539
48 

(-15.79%)

0.84 
(0.59-
1.21)

0.3514
52 

(+8.33%)

1.08 
(0.75-
1.57)

0.6718
56 

(+7.69%)

1.08 
(0.76-
1.54)

0.682 56 (0%)
1.00 

(0.71-
1.41)

1.000

Male 33 33 (0%)
1.00 

(0.63-
1.69

0
57 

(+72.72%)

1.73 
(1.15-
2.60)

0.0087
37 

(-35.09%)

0.65 
(0.44-
0.96)

0.0309
43 

(+16.22%)

1.16 
(0.76-
1.77)

0.4826
64 

(+48.84%)

1.49 
(1.03-
2.14)

0.0321
55 

(-14.06%)

0.86 
(0.61-
1.20)

0.3763

Each RR (95% CI) and p-value compares the given year to the year prior. Bold p-values are statistically significant
Abbreviations: RR = Relative Risk; CI = Confidence Interval
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Injuries during March-August of 2017-2023 at a Single Institution
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Table 4: Rates of Hospital Admission and Management at a Single Institution for Patients with Dog Bite Injuries to the Head, Neck, or Face (2017-2023)

Hospital 
Admission

2017
2018 (% 
Change)

RR 
(95% 

CI)
p-value

2019 (% 
Change)

RR 
(95% 

CI)
p-value

2020 (% 
Change)

RR 
(95% 

CI)
p-value

2021 (% 
Change)

RR 
(95% 

CI)
p-value

2022 (% 
Change)

RR 
(95% 

CI)
p-value

2023 (% 
Change)

RR 
(95% 

CI)
p-value

Yes 12 12 (0%)
1.00 

(0.46-
2.16)

0 12 (0%)
1.00 

(0.46-
2.16)

0
15 

(+25.00%)

1.25 
(0.61-
2.58)

0.5466
18 

(+20.00%)

1.20 
(0.63-
2.29)

0.5812
19 

(+5.56%)

1.06 
(0,58-
1.93)

0.8609
18 

(-5.26%)

0.95 
(0.53-
1.73)

0.8609

No 42
72 

(+71.43%)

1.71 
(1.19-
2.47)

0.004
102 

(+41.67%)

1.42 
(1.07-
1.88)

0.0163
70 

(-31.37%)

0.69 
(0.52-
0.91)

0.0101
77 

(+10.00%)

1.10 
(0.81-
1.50)

0.5435
101 

(+31.17%)

1.31 
(0.99-
1.73)

0.0564
93 

(-7.92%)

0.92 
(0.71-
1.20)

0.5384

Management 2017
2018 (% 
Change)

RR 
(95% 

CI)
p-value

2019 (% 
Change)

RR 
(95% 

CI)
p-value

2020 (% 
Change)

RR 
(95% 

CI)
p-value

2021 (% 
Change)

RR 
(95% 

CI)
p-value

2022 (% 
Change)

RR 
(95% 

CI)
p-value

2023 (% 
Change)

RR 
(95% 

CI)
p-value

Bedside 
Repair

29
57 

(+96.56%)

1.97 
(1.28-
3.03)

0.0022
87 

(+52.63%)

1.53 
(1.11-
2.09)

0.0083
51 

(-41.38%)

0.59 
(0.42-
0.81)

0.0013
68 

(+33.33%)

1.33 
(0.94-
1.88)

0.1021
85 

(+25.00%)

1.25 
(0.93-
1.68)

0.1422
77 

(-9.41%)

0.91 
(0.68-
1.21)

0.4992

Operative 
Repair

11
10 

(-9.09%)

0.91 
(0.40-
2.08)

0.821
12 

(+20.00%)

1.20 
(0.54-
2.69)

0.6582
19 

(+58.33%)

1.58 
(0.80-
3.14)

0.1891
15 

(-21.05%)

0.79 
(0.41-
1.49)

0.4673
19 

(+26.67%)

1.27 
(0.67-
2.40)

0.4673
17 

(-10.53%)

0.89 
(0.48-
1.65)

0.7223

Conservative 
Management

14
18 

(+28.57%)

1.29 
(0.66-
2.50)

0.4587
15 

(-16.67%)

0.833 
(0.44-
1.60)

0.5829
17 

(+13.33%)

1.13 
(0.59-
2.19)

0.7103
12 

(-29.41%)

0.71 
(0.35-
1.43)

0.3344
18 

(+50.00%)

1.50 
(0.75-
3.01)

0.2551 18 (0%)
1.00 

(0.54-
2.85)

0

Each RR (95% CI) and p-value compares the given year to the year prior. Bold p-values are statistically significant
Abbreviations: RR = Relative Risk; CI = Confidence Interval

2023, there was a slight reduction in the number of male 
patients (-6.67%, p=0.7725). As for female patients, there 
was a decline in 2020 (-18.18% from 2019, p=0.3991) and 
in 2021 (-14.81% from 2020, p=0.5440). Similarly to the 
male cohort, an increase in female patients occurred in 
2022 (+47.83%, p=0.1170) followed by a decline in 2023 
(-17.65% from 2022, p=0.4053). 

Injury locations were listed in Figure 6. The most 
frequently injured locations within March-August of each 
year were the cheeks (25.29%); lips (20.83%); structures 
not within the head, neck, or face (10.41%); and nose 
(8.43%). Since many structures had less than 10 patients 
with injuries per year, relative risk and percent change 
were not calculated. 

Management trends for this cohort of patients were 
organized into Table 6. A total of 55 patients (15.63%) with 

March-August 2017-2023. As with the full calendar year, 
March-August of 2019 had the highest volume of patients 
and injuries. In March-August 2020, there were significant 
reduction in the number of patients (-36.23%) and injuries 
(-28.57%) compared to the same times in 2019 (both 
p<0.02). March-August 2021 had a further decrease in 
injuries (-20.87%, p=0.0802) from 2020, though there 
were no differences in the number of patients. In March-
August 2022, there were significant increases in both the 
number of patients (+45.45%) and injuries (+32.97%) 
compared to March-August 2021 (p<0.05 for both). This 
same timeframe of 2023 had reduced rates of patients 
(-12.50%, p=0.5806) and injuries (-6.61%, p=4359) 
compared to 2022. 

Children ages 0-4 and 5-9 had the highest incidence 
of dog bites within March-August at our institution, 
accounting for 28.98% and 29.26% of cases, respectively. 
The mean age of all patients was 15.81 years. When 
comparing mean patient age to the year prior, the mean 
age of patients injured March-August of 2020 (21.80) 
was significantly greater than the mean age of patients in 
March-August 2019 (12.48) (p=0.0174). Otherwise, there 
were no significant changes in mean age between years. 
Given that many age groups had less than 10 patients, 
relative risk and percent change were not calculated. 

The sex of patients presenting to our institution for 
facial dog bite injuries within March-August of 2017-
2023 were provided in Table 5. A majority of patients 
(53.13%) were female. In 2020, there was a significant 
decline in the number of male patients compared to 
2019 (-52.78%) (p=0.006). This number rebounded in 
2021(+17.65% from 2020, p=0.6012) and continued to 
increase in 2022 (+50.00% from 2021, p=0.1287). In 

Cheek
25.29%

Lip
20.83%

Addi�onal Injuries to 
Other sites

10.41%

Nose
8.43%

Eyelid
7.12%

Chin
4.79% Ear

4.46%Neck
4.13%

Forehead
3.64%

Scalp
3.47%

Eye 
3.47%

Eyebrow
1.49%

Intraoral
1.16%

Temple
0.99%

Jaw
0.33%

Other

Injury Loca�on for Pa�ents Presen�ng to a Single Ins�tu�on 
Presen�ng with Dog Bite Injuries to the Head, Neck, or Face 

(March-August 2017-2023) 

Figure 6 Injury Location for Patients Presenting to a Single Institution 
Presenting with Dog Bite Injuries to the Head, Neck, or Face (March-
August 2017-2023).
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Table 5: Sex of Patients from a Single Institution Presenting with Dog Bite Injuries to the Head, Neck, or Face (March-August 2017-2023)

Sex 2017
2018 (% 
Change)

RR 
(95% 

CI)
p-value

2019 (% 
Change)

RR 
(95% 

CI)
p-value

2020 (% 
Change)

RR 
(95% 

CI)
p-value

2021 (% 
Change)

RR 
(95% 

CI)
p-value

2022 (% 
Change)

RR 
(95% 

CI)
p-value

2023 (% 
Change)

RR 
(95% 

CI)
p-value

Female 13
29 

(+123.08%)

2.23 
(1.20-
4.16)

0.0115
33 

(+13.79%)

1.14 
(0.72-
1.80)

0.5785
27 

(-18.18%)

0.82 
(0.51--
1.30)

0.3991
23 

(-14.81%)

0.85 
(0.51-
1.43)

0.544
34 

(+47.83%)

1.48 
(0.91-
2.41)

0.117
28 

(-17.65%)

0.82 
(0.52-
1.30)

0.4053

Male 19
15 

(-21.05%)

0.79 
(0.42-
1.50)

0.4703
36 

(+140.00%)

2.40 
(1.37-
4.21)

0.0023
17 

(-52.78%)

0.47 
(0.28-
0.81) 

0.006
20 

(+17.65%)

1.18 
(0.64-
2.16)

0.6012
30 

(+50.00%)

1.50 
(0.89-
2.53)

0.1287
28 

(-6.67%)

0.93 
(0.58-
1.49)

0.7725

Each RR (95% CI) and p-value compares the given year to the year prior. Bold p-values are statistically significant
Abbreviations: RR = Relative Risk; CI = Confidence Interval

Table 6: Rates of Hospital Admission and Management at a Single Institution for Patients with Dog Bite Injuries to the Head, Neck, or Face (March-August 2017-2023)

Hospital 
Admission

2017
2018 (% 
Change)

RR 
(95% 

CI)
p-value

2019 (% 
Change)

RR 
(95% 

CI)
p-value

2020 (% 
Change)

RR 
(95% 

CI)
p-value

2021 (% 
Change)

RR 
(95% 

CI)
p-value

2022 (% 
Change)

RR 
(95% 

CI)
p-value

2023 (% 
Change)

RR 
(95% 

CI)
p-value

Yes 6
7 

(+16.67%)

1.17 
(0.42-
3.25)

0.768
6 

(-14.29%)

0.86 
(0.31-
2.39)

0.768 6 (0%)
1.00 

(0.34-
2.91)

1.00
7 

(+16.67%)

1.17 
(0.42-
3.25)

0.768
10 

(+25.00%)

1.43 
(0.59-
3.48)

0.4325
13 

(+30.00%)

1.30 
(0.62-
2.71)

0.4841

No 26
37 

(+42.31%)

1.42 
(0.88-
2.29)

0.1455
63 

(+70.27%)

1.70 
(1.17-
2.47)

0.0051
38 

(-39.68%)

0.60 
(0.42-
0.87)

0.0073
36 

(-5.26%)

0.95 
(0.62-
1.45)

0.8038
54 

(+50.00%)

1.50 
(1.02-
2.22)

0.0415
43 

(-20.37%)

0.80 
(0.55-
1.15)

0.2237

Management 2017
2018 (% 
Change)

RR 
(95% 

CI)
p-value

2019 (% 
Change)

RR 
(95% 

CI)
p-value

2020 (% 
Change)

RR 
(95% 

CI)
p-value

2021 (% 
Change)

RR 
(95% 

CI)
p-value

2022 (% 
Change)

RR 
(95% 

CI)
p-value

2023 (% 
Change)

RR 
(95% 

CI)
p-value

Bedside 
Repair

17
26 

(+52.94%)

1.53 
(0.85-
2.75)

0.1545
54 

(+107.69%)

2.08 
(1.35-
3.20)

<0.001
28 

(-48.15%)

0.52 
(0.34-
0.79)

0.0022
35 

(+25.00%)

1.25 
(0.79-
1.99)

0.3459
49 

(+40.00%)

1.40 
(0.94-
2.08)

0.0955
34 

(-30.61%)

0.69 
(0.47-
1.03)

0.0731

Operative 
Repair

6
8 

(+33.33%)

1.33 
(0.49-
3.60)

0.5705
5 

(-37.50%)

0.63 
(0.22-
1.80)

0.3832
10 

(+100.00%)

2.00 
(0.73-
5.49)

0.1786
5 

(-50.00%)

0.50 
(0.18-
1.37)

0.1786
10 

(+100.00%)

2.00 
(0.73-
5.49)

0.1786
14 

(+40.00%)

1.40 
(0.68-
2.89)

0.3632

Conservative 
Management

9
11 

(+22.22%)

1.22 
(0.55-
2.71)

0.6213
10 

(-9.09%)

0.91 
(0.42-
1.96)

0.808
7 

(-30.00%)

0.70 
(0.29-
1.70)

0.4318
3 

(-57.14%)

0.43 
(0.12-
1.57)

0.201
6 

(+100.00%)

2.00 
(0.53-
7.59)

0.3083
8 

(+33.33%)

1.33 
(0.50-
3.58)

0.5686

Each RR (95% CI) and p-value compares the given year to the year prior. Bold p-values are statistically significant
Abbreviations: RR = Relative Risk; CI = Confidence Interval

injuries, and, more specifically, injuries to the head, neck, 
or face. Across all cohorts, the incidence of dog bite injuries 
increased until 2020, when there was a decrease in the 
number of bites and injuries. The database cohorts showed 
a rebound that surpassed pre-pandemic levels. However, 
once looking at patients specifically with facial injuries at 
our institution, the post-pandemic increase did not reach 
the pre-pandemic levels. Patients between the ages of 
0 and 9 years old were most often afflicted by dog bites, 
though the number of adult patients bitten significantly 
increased post-pandemic. There was a slight female 
predominance in all cohorts. At our institution, the cheeks, 
lips, and nose were the facial structures most frequently 
bitten by a dog. Patients evaluated at our institution that 
did not require hospital admission decreased in 2020. The 
number of bedside repairs performed at our institution in 
2020 also decreased, followed by increases in 2021 and 
2022. Interestingly, March-August of 2023 had the highest 
volume of patients requiring surgical repair of their facial 
dog bite injuries at our institution. 

The incidence of dog bite injuries in all cohorts increased 
from 2017-2019. This was followed by a decrease in 2020 
and a post-pandemic rebound that reached, and sometimes 

facial dog bites were admitted to the hospital due to their 
injuries. In March-August 2020, there were significantly 
fewer patients that were evaluated that did not require 
hospital admission (39.68% decrease from 2019) 
(p=0.0073). However, there were no significant changes 
in the number of patients overall admitted to the hospital 
throughout the study period. In terms of managing patient 
injuries, 69.03% required bedside repair, 16.48% required 
operative repair, and 15.34% had injuries managed 
conservatively. Of note, some patients underwent multiple 
management methods. In 2020, there was a significant 
decrease in the number of patients receiving bedside repair 
of injuries compared to 2019 (-48.15%, p=0.0022). The 
number of bedside repairs increased in 2021 (+25.00% 
from 2020, p=0.3459) and in 2022 (+40.00% from 2021, 
p=0.0955). This was followed by a decrease in bedside 
repairs in 2023 (-30.61%) compared to 2022 (p=0.0731). 
Though there were no significant changes in rates, March-
August of 2023 had the highest volume (n=14/58, 24.24%) 
of operative repair compared to the other years of interest. 

DISCUSSION

To the authors’ knowledge, this is the first study to 
analyze the impact of the COVID-19 pandemic on dog bite 
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surpassed, pre-pandemic levels. One potential reason 
for this trend is an increase in dog ownership. According 
to the American Veterinary Association, dog ownership 
has grown more than 40% over the past 3 decades [6]. 
Additionally, data from the Center for Disease Control 
demonstrates that dog bites to the face doubled from 
2018 to 2021 along with an increase in overall dog bite-
associated injuries [7]. The continued increase in injuries 
post-pandemic could be explained by the above data and 
the higher rates of aggressive behaviors in “pandemic 
puppies [4]. 

Patients in the 0- to 4-year-old and 5- to 9-year-old 
groups consistently had the highest incidence of dog bite 
injuries across all four cohorts within the current study. 
This finding supports multiple previously published 
studies that show a higher incidence of dog bite injuries 
in children than adults, especially for injuries to the head, 
neck, or face [5-17]. Moreover, a systematic review of 
pediatric dog bites shows that children under the age of 
nine years had the highest burden of dog bite injuries 
compared to older children [18]. Therefore, there is 
opportunity for collaboration between the veterinary and 
medical communities and outreach to provide education 
to dog owners and patients on interactions between dogs 
and humans to reduce the incidence of dog bite injuries, 
especially within the pediatric patient population. 

Though children are most often afflicted, our data 
suggest the pandemic changed the rates in which adults 
were bitten by a dog. Most age groups had a decrease in the 
number of patients and injuries in 2020. During the height 
of the pandemic, the mean patient age at our institution 
during March-August 2020 was 21.8 years, which was 
significantly higher than the mean age in 2019. This may 
be attributed to the government-imposed restrictions 
including shelter-in-place orders and travel advisories 
[19]. If patients were staying at home in 2020, there were 
fewer instances to interact with, and possibly be bitten 
by, dogs outside of the household. However, more adults 
at home with their dogs rather than in the workplace 
may be associated with the increase in mean age seen at 
our institution. Once the government restrictions were 
lifted past August 2020, there was a substantial increase 
in the number of adults seeking evaluation for dog bites. 
Because of the restrictions keeping humans and dogs at 
home, socialization was hindered. Socializing dogs leads 
to decreased aggressive and fearful behaviors [4-20]. 
Additionally, recent studies have shown that people of all 
ages have experienced alterations in their social habits and 
behaviors as a result of the pandemic [21-23]. Given this 
information, one can postulate that the social restrictions 

of the pandemic stunting socialization of both humans and 
dogs can contribute to this uptick in dog bite injuries that 
has continued to increase since the pandemic. 

Female patients accounted for a slight majority of 
dog bites in all four cohorts in our study. This contrasts 
previously published literature that largely shows a male 
predominance in dog bite injuries [24-30]. A few studies do 
describe a slight female majority [31,32] or an even gender 
divide of patients evaluated for dog bite injuries [33]. 

Results from our institutional cohort show that the 
cheeks, lips, and nose are the most frequently bitten 
anatomic structures on the face. These findings are 
consistent with previously published literature, and this is 
especially prevalent in pediatric patient populations [5-34]. 
One study notes that the face is the third most commonly 
location bitten by a dog, following the upper and lower 
extremities [34]. Given the shorter stature of children and 
therefore proximity of their faces to a dog’s mouth, one can 
see how children were most often to experience dog bites 
to facial structures. 

At our institution, in 2020, there was a significant 
decrease in the number of patients evaluated that were not 
admitted to the hospital, though there was no significant 
change in the total number of patients admitted. There was 
also a decrease in the number of patients requiring bedside 
repair of facial dog bite injuries. This could be related to 
patients delaying or avoiding medical care for less severe 
injuries as a result of the pandemic. One study found that 
79% of patients postponed medical care within 2020 due 
to fears around contracting the novel coronavirus [35]. 
Alternatively, the social distancing practiced during much 
of 2020 could have prevented people from interacting with 
dogs, leading to a temporary decrease in the incidence of 
less severe dog bites that were amenable to bedside repairs 
but a similar rate from the pre-pandemic period of patients 
requiring admission for more severe dog bite injuries. 
Despite this transient decrease, 2021 and 2022 reported 
significant increases in the numbers of bedside repairs 
performed. This may be attributed to the resocialization of 
humans and dogs after previous restrictions were lifted, as 
literature suggests that lockdown a had lasting impact on 
how both humans and dogs socialize [4-23]. 

Post-pandemic at our institution, there was a continued 
trend toward increased operative repairs during the 
March-August months with the highest number seen in the 
year 2023 (24.24%). However, the overall year-to-year 
difference was not significant. Existing literature reports 
a higher incidence of dog bites in summer months [36,37]. 
One study found an increase in aggression displayed by 
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dogs adopted during the pandemic [4]. This may have 
contributed to the increased in operative dog bite cases. 

While our study provides trends in dog bite injuries 
before, during, and after the COVID-19 pandemic, it is 
important to acknowledge limitations. First, the data 
within the study relies on electronic medical records from 
a single institution and the TriNetX Research Network, 
providing potential biases and limitations inherent to 
any retrospective or database study [38]. Additionally, 
TriNetX captures data from large HCOs utilizing ICD-10 
and procedure codes, meaning that smaller and private 
practices are not included in the data, making the data less 
generalizable. Similarly, the Penn State Milton S. Hershey 
Medical Center is a level 1 trauma center, meaning 
that higher acuity injuries may present to our hospital 
compared to community hospitals or clinics. Nonetheless, 
our study captured millions of patients bitten by dogs 
across the United States, contributing valuable insight into 
the landscape of dog bite-induced injuries and subsequent 
patient needs. Further research across multiple 
organizations can provide more generalizable data for dog 
bite injuries specifically to the head, neck, or face. 

CONCLUSION

After a few years of steady increases, facial injuries 
due to dog bites showed the expected decrease during 
the pandemic. There was a subsequent increase in 
post-pandemic dog bites that reached, and sometimes 
surpassed, pre-pandemic levels. Though children tended 
to experience more dog bite injuries than adults, the rates 
of these injuries occurring to adults also increased post-
pandemic. Further research on a larger scale is warranted 
to identify specific factors associated with this increase in 
order to target preventative education and interventions.  
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