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Abstract
Introduction: Dog bites are a preventable cause of injury whose frequency has been reported to be
increasing in many countries, and they require both wound care and a rabies prophylaxis decision in the
emergency department (ED). The prophylaxis decision is determined by the rabies exposure category and the
observability of the biting dog. Studies comparing owned and stray dog bites in terms of clinical outcomes
are few, and their findings are inconsistent; studies addressing ED management as a whole are also limited.
This study primarily aimed to describe the clinical profile and ED management of dog bite cases; secondary
aims were to compare owned and stray dog bites in an exploratory analysis and to describe rabies vaccine
administration in Category II and III cases together with the documented recommendation for 10-day
observation of the dog.

Materials and methods: In this retrospective cross-sectional study, cases presenting with dog bites to the ED
of a tertiary care hospital serving as a regional rabies center in Ankara, Türkiye, between April 1, 2018, and
March 31, 2024, were identified by screening the hospital’s electronic medical records for International
Classification of Diseases, 10th Revision (ICD-10) codes W54 and W55. Demographic characteristics, injury
site, clinical findings, rabies exposure category, surgical interventions, hospital admission, and medical
treatments were evaluated. The chi-square test was used for comparisons, and Bonferroni correction was
used for pairwise comparisons between age groups.

Results: A total of 3,666 cases were included. The median age was 29 years (interquartile range 19-46), and
66.1% of cases were male. Among the 2,464 cases with a recorded injury site, the most frequently affected
site was the lower extremity (56.1%); in the under-18-year group, the share of lower extremity injuries
decreased (44.1%), while head and neck injuries became more prominent (7.1%). Among the 2,938 cases with
known dog origin, the biting dog was a stray dog in 86.1%. Among the 1,709 cases with documented clinical
findings, the injury was limited to isolated abrasion in 58.5%, and 71.4% of the 3,078 cases with a recorded
rabies exposure category were classified as Category II. Surgical intervention was performed in 4.0% of
cases, and only 10 cases (0.3%) required hospital admission. Rabies vaccine administration was documented
in 94.9% of the 3,050 Category II and III cases with treatment records, and a recommendation for 10-day
observation of the dog was documented in 73.7% of unvaccinated cases. Rates of skin laceration (49.3% vs.
38.9%; p=0.003) and surgical intervention (9.5% vs. 3.8%; p<0.001) were higher among owned dog bites than
among stray dog bites.

Conclusions: Among cases with documented clinical findings, most injuries were superficial; most cases
were managed in the ED, and hospital admission was rare. Although stray dog bites predominated
numerically, rates of skin laceration and surgical intervention were higher among owned dog bites; this
unadjusted finding requires confirmation in studies that account for injury location and severity. The
findings provide single-center baseline data from the period before the legislation on stray animals that
came into force in Türkiye in 2024.

Categories: Trauma, Emergency Medicine, Epidemiology/Public Health
Keywords: dog bites, emergency department, epidemiology, owned dogs, post-exposure prophylaxis, public health,
rabies, stray dogs, türkiye, wound management

Introduction
Dog bites are a preventable cause of injury whose frequency has been reported to be increasing in many
countries [1-4]. Bites are not limited to physical trauma; potentially fatal zoonoses such as rabies may also
accompany the clinical picture [5]. Therefore, emergency department (ED) evaluation encompasses not only
wound care but also the decision on post-exposure prophylaxis (PEP).
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The global burden of these injuries is substantial. In the United States, an average of 337,103 ED visits per
year for dog bites were reported for the 2005-2013 period, with an annual incidence of 1.1 per 1,000 and
1.7% of cases admitted to hospital [6]. In England, the incidence of hospital admission due to dog bites
increased from 6.34 to 14.99 per 100,000 population between 1998 and 2018 [2]. According to the 2019
national guideline, approximately 250,000 rabies exposures were reported annually in Türkiye, human
rabies cases averaged one to two per year in 2000-2018, and dogs were the most common species among
animal rabies cases in 1997-2017 [7].

The framework for the PEP decision is determined by rabies exposure categorization. This four-category
classification is defined in the Rabies Prophylaxis Guideline of the Ministry of Health; its first three levels
largely correspond to the exposure categories of the World Health Organization, except that the national
guideline also places wounds in nerve-dense areas such as the head, neck, and fingertips in Category III and
evaluates bat contact separately [1,7]. Category I covers no-risk exposures and requires no prophylaxis.
Category II describes non-bleeding scratches and abrasions; vaccination is recommended. Category III
includes bites that penetrate the skin, deep injuries, and mucosal contact; rabies immunoglobulin (RIG) is
recommended in addition to the vaccine. Category IV is an additional level specific to the national guideline
and covers high-risk wild animal exposures [7]. The timing of prophylaxis depends on both the rabies
exposure category and whether the biting animal meets the observation criteria of the guideline: if the biting
dog or cat is healthy and can be kept under observation for 10 days, the guideline permits deferral of the
vaccine in Category II and of RIG in Category III [7]. Therefore, vaccine and RIG administration rates cannot
be interpreted as indicators of guideline adherence unless the rabies exposure category and the observability
of the animal are considered together.

The demographic distribution [2,6,8-12], anatomical location [3,6,10-15], prophylaxis practices [13,16,17],
and treatment modalities [12,15,18] of dog bites have been examined in various studies. There are also
studies comparing stray and owned dog bites in terms of frequency [3,13,15,19,20]. In contrast, the number
of studies comparing the two groups by origin in terms of clinical outcomes such as injury severity and need
for intervention is limited, and their findings on the association between dog origin and these outcomes are
inconsistent [3,21,22]. Studies examining post-exposure ED management as a whole also appear to be scarce.
In addition, Law No. 7527 on stray animals came into force in August 2024 [23]; data from the period before
the law may serve as a baseline for future comparisons.

In this study, we aimed primarily to describe the clinical profile and ED management of dog bite injuries in
patients presenting to a tertiary care hospital that serves as a regional rabies center in the capital of Türkiye,
including injury characteristics, surgical interventions, hospital admission, and rabies prophylaxis.
Secondary objectives were to compare skin laceration and surgical intervention between owned and stray
dog bites in an exploratory analysis and to describe rabies vaccine administration in Category II and III
exposures together with the documented recommendation for 10-day observation of the dog. Because the
data come from a single regional rabies center, the findings describe this center’s case mix and are not
intended to estimate dog bite patterns in the general population.

Materials And Methods
This retrospective cross-sectional study was derived from a residency thesis completed at the Department of
Emergency Medicine, Ankara Training and Research Hospital, University of Health Sciences, Ankara,
Türkiye. The study site is a tertiary care hospital that serves Ankara Province, the capital of Türkiye, and also
functions as a regional rabies center. The study data were obtained from this center. The study was reported
in accordance with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
recommendations and the REporting of studies Conducted using Observational Routinely-collected health
Data (RECORD) statement; the completed checklist is provided in the Appendices.

Cases presenting to the ED with a dog bite between April 1, 2018, and March 31, 2024, were included in the
study. Cases presenting with bites from animals other than dogs, cases presenting for a follow-up dose, and
cases with inaccessible or incorrectly entered data in the hospital records system were excluded. Only dog
bites were analyzed because the study questions, including the comparison of owned and stray dogs, are
specific to dogs.

Data were collected by a single investigator from the hospital electronic records system between June 2024
and February 2025, using a predefined standardized Excel data form (Microsoft Corp., Redmond, WA, USA).
Only explicitly documented information was used, and variables that were not documented were treated as
missing. The search covered cases recorded in the hospital records system under the International
Classification of Diseases, 10th Revision (ICD-10) codes W54 (bitten or struck by dog) and W55 (bitten or
struck by other mammals) [24]. The primary target was dog bites. However, records coded W55 were added to
the list so that inadvertently miscoded cases could also be captured, with the aim of reducing selection bias.
Each record coded W54 or W55 was reviewed individually in the hospital information system, and a case was
included only when a dog bite was explicitly documented. Injuries without a bite, such as falls while running
away from a dog, were excluded. A total of 12,849 cases were screened, and data were inaccessible or
incorrectly entered for 6,272 cases. Records were considered incorrectly entered when the ICD-10 code did
not correspond to the documented presentation, when the record contained no note describing the
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presentation, or when the biting animal was not specified or was recorded inconsistently. Of the remaining
6,577 cases, 3,666 had presented with a dog bite, 2,322 with other animal bites, and 589 for a follow-up
rabies vaccine dose or RIG administration. The 3,666 dog bite cases were included in the study (Figure 1). All
cases meeting the inclusion criteria during the study period were enrolled, and no a priori sample size
calculation was performed. The unit of analysis was the presentation. Follow-up visits for the same bite were
excluded at screening, and a presentation was counted as a new case only when the record documented a
new bite on a different date.

FIGURE 1: Flowchart of case selection
ICD-10: International Classification of Diseases, 10th Revision; n: number of cases; W54: bitten or struck by dog;
W55: bitten or struck by other mammals

Demographic data and presentation details were recorded for each case. Age was categorized into three
groups: under 18 years, 18-64 years, and 65 years and older. This grouping was used to distinguish pediatric
and geriatric cases from adult cases. Injury site was classified into six categories. These categories were
lower extremity, upper extremity, gluteal region, trunk, head and neck, and inguinal region. Clinical
findings were coded as abrasion; skin laceration; tendon, muscle, or vascular injury; bone fracture; motor or
sensory deficit; amputation; and eyelid injury. More than one finding could be present in a single case.
Therefore, these variables were not mutually exclusive. Cases in which abrasion was the only clinical finding
were defined as isolated abrasion. In addition, the rabies exposure category (Category I-IV) defined in the
Rabies Prophylaxis Guideline of the Ministry of Health [7], the medical and surgical interventions
performed, consultations, and hospital admission status were recorded. Rabies exposure categories were
extracted as documented by the treating physician at presentation and were not reassigned by the
investigators. Surgical intervention included procedures other than routine wound care (irrigation, dressing)
that were performed for wound closure (sutures, tissue adhesive), tissue repair (muscle, tendon, grafting,
reconstructive surgery), and fracture management (reduction, splinting). For fracture reduction, muscle
repair, and tendon repair, whether the procedure was performed in the ED or after hospital admission was
also recorded. Recommendation for 10-day observation of the dog referred to cases in which, in line with the
guideline, observation of the biting dog for 10 days was recommended [7].

Dog origin was based on the statement of the presenting individual or a relative at the time of presentation.
Dogs whose owner was identified and could be reached, so that the dog could be observed for 10 days, were
recorded as owned dogs; this classification did not indicate that the animal was vaccinated. Dogs whose
ownership could not be verified at presentation, for example, a dog being walked by another person whose
owner could not be reached, were recorded as stray dogs. In both groups, the prophylaxis decision at
presentation was based on the national guideline, with the animal assumed to be unvaccinated [7]. If a
veterinarian-certified dog vaccination card was presented later, PEP could be revised by the Department of
Infectious Diseases during follow-up.

All analyses were performed using jamovi (version 2.5.7; The jamovi project, Sydney, Australia). Categorical
variables were presented as numbers and percentages, and age as median and interquartile range (IQR). The
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chi-square test was used for comparisons; Fisher's exact test was applied to comparisons of bone fracture,
muscle repair, and tendon repair by dog origin because of small cell counts. No multivariable analysis was
performed; the comparisons by dog origin are unadjusted and exploratory and were not corrected for
multiple testing. For the distribution of injury site by age group, subgroup comparisons were evaluated using
Bonferroni-corrected p-values. Each variable was analyzed among cases with available data for that variable
(available-case analysis), and no imputation was performed. Data were available for all cases for age, sex,
and hospital admission, and for 2,464 cases for injury site, 1,709 for clinical findings, 2,938 for dog origin,
and 3,078 for rabies exposure category. Overall treatment rates are reported as documented administration
proportions; cases without a treatment record were not classified as untreated. In comparisons by origin, dog
origin (owned or stray) was the grouping variable, and abrasion, skin laceration, bone fracture, surgical
intervention, sutured primary closure, muscle repair, and tendon repair were the outcome variables. In the
comparison by age group, age group was the grouping variable and injury site was the outcome variable. The
rabies vaccination rate was calculated for all cases and, separately, for cases in rabies exposure Category II or
III with medical treatment records. In cases that did not receive rabies vaccine, the frequency of the
recommendation for 10-day observation of the dog and the origin of the biting dog were presented
descriptively, and no statistical test was applied in this subgroup. A p-value <0.05 was considered
statistically significant.

The study was conducted in accordance with the ethical principles of the Declaration of Helsinki. It was
approved by the Scientific Research Ethics Committee of the Ankara Training and Research Hospital,
University of Health Sciences (Decision No. 160/2024, June 5, 2024). All data were anonymized in
accordance with the Personal Data Protection Law No. 6698. Because the study was based solely on a
retrospective review of existing medical records and involved no contact with patients, individual informed
consent was not obtained.

Results
The case selection process is summarized in Figure 1.

A total of 3,666 dog bite cases meeting the inclusion criteria during the study period were included in the
analysis. The median age of the cases was 29 years (IQR 19-46); 20.8% were under 18 years, 73.9% were 18-
64 years, and 5.3% were 65 years and older. Of the cases, 2,423 (66.1%) were male, and 1,243 (33.9%) were
female. A total of 74 individuals presented to the ED more than once during the study period for separate dog
bites; each presentation was analyzed as a separate case.

Injury site was recorded in 2,464 (67.2%) of the 3,666 cases and was not available in the medical records of
the remaining 1,202 (32.8%). The overall distribution of injury sites among these 2,464 cases and their
distribution by age group are presented in Table 1. For lower extremity injuries, the under 18 years group
differed from both the 18-64 years and the 65 years and older groups (p<0.001), whereas no difference was
observed between the 18-64 years and 65 years and older groups. For trunk injuries, a significant difference
was found only between the under 18 years and 18-64 years groups (chi-square test, adjusted p=0.006).

Injury site Total (n=2,464) <18 years (n=560) 18-64 years (n=1,764) ≥65 years (n=140) p

Lower extremity 1,382 (56.1) 247 (44.1) 1,049 (59.5) 86 (61.4) <0.001

Upper extremity 730 (29.6) 183 (32.7) 501 (28.4) 46 (32.9) 0.107

Gluteal region 227 (9.2) 69 (12.3) 151 (8.6) 7 (5.0) 0.006

Trunk 110 (4.5) 39 (7.0) 68 (3.9) 3 (2.1) 0.003

Head and neck 82 (3.3) 40 (7.1) 36 (2.0) 6 (4.3) <0.001

Inguinal region 15 (0.6) 2 (0.4) 13 (0.7) 0 (0.0) -

TABLE 1: Overall distribution of injury sites and distribution by age group
Data are presented as n (%). Percentages were calculated among the 2,464 cases with a recorded injury site; the injury site was not available in the
medical records of 1,202 of the 3,666 cases (32.8%). Because more than one site could be affected in a single case, column totals may exceed the
number of cases.

p: overall chi-square test across the three age groups; Bonferroni-adjusted pairwise comparisons are reported in the text; -: no test was applied

The distribution of clinical findings and rabies exposure categories is presented in Table 2. Clinical findings
were recorded in 1,709 (46.6%) of the 3,666 cases and were not available in the medical records of the
remaining 1,957 (53.4%). Of these 1,709 cases, 999 (58.5%) had injuries limited to isolated abrasion. Because

 

2026 Sarihan et al. Cureus 18(11): e119262. DOI 10.7759/cureus.119262 4 of 13

javascript:void(0)
javascript:void(0)
javascript:void(0)


more than one finding could be present in a single case, these variables were not mutually exclusive.

Variable n (%)

Clinical findings (n=1,709)

Abrasion 1,692 (99.0)

Skin laceration 692 (40.5)

Tendon, muscle, or vascular injury 16 (0.9)

Bone fracture 9 (0.5)

Motor or sensory deficit 5 (0.3)

Amputation 1 (0.1)

Eyelid injury 1 (0.1)

Rabies exposure category (n=3,666)

Category I 9 (0.2)

Category II 2,199 (60.0)

Category III 869 (23.7)

Category IV 1 (<0.1)

Unknown 588 (16.0)

TABLE 2: Clinical findings and rabies exposure categories
Data are presented as n (%). Clinical finding percentages were calculated among the 1,709 cases with recorded clinical findings; clinical findings were not
available in the medical records of 1,957 of the 3,666 cases (53.4%). Because more than one clinical finding could be present in a single case, totals may
exceed the number of cases. Rabies exposure category percentages are given out of all cases (n=3,666); in the text, percentages are reported out of
cases with a recorded category (n=3,078).

Rabies exposure category was recorded in 3,078 (84.0%) of the 3,666 cases. Among the recorded cases, nine
(0.3%) were Category I, 2,199 (71.4%) were Category II, 869 (28.2%) were Category III, and one (<0.1%) was
Category IV.

Surgical intervention was performed in 145 cases (4.0%). Because a case could undergo more than one
procedure (for example, wound closure and fracture reduction), the number of procedures listed below
exceeds the number of cases. Of the 145 cases, 142 underwent sutured primary closure; in addition, splinting
was applied in 10 cases, fracture reduction in seven, muscle repair in six, tendon repair in four, tissue
adhesive in two, surgical grafting in two, and reconstructive surgery in one. Five of the seven fracture
reductions, four of the six muscle repairs, and one of the four tendon repairs were performed in the ED. A
total of 10 cases (0.3%) required hospital admission; five admissions were to Plastic and Reconstructive
Surgery, two to Urology, and one each to Ophthalmology, Orthopedics and Traumatology, and Pediatrics.
No patient was transferred to another hospital. For imaging, plain radiography was requested in 132 cases
(3.6%), computed tomography in 18 (0.5%), and ultrasonography in 12 (0.3%). Apart from the Department of
Infectious Diseases consultation requested for all cases, consultations were also requested from Pediatrics
(73 cases, 2.0%), Plastic and Reconstructive Surgery (27 cases, 0.7%), Orthopedics and Traumatology (16
cases, 0.4%), and Otorhinolaryngology (13 cases, 0.4%).

Administration was documented for rabies vaccine in 2,935 cases (80.1%), tetanus vaccine in 2,638 (72.0%),
RIG in 636 (17.3%), tetanus immunoglobulin in eight (0.2%), and antibiotic therapy in 2,843 (77.6%). A
recommendation for 10-day observation of the dog was documented in 413 cases (11.3%). Of the 3,068 cases
identified as rabies exposure Category II or III, medical treatment records were available for 3,050. Rabies
vaccination was initiated in 2,894 (94.9%) of these cases, and 156 (5.1%) did not receive the vaccine. Of the
156 unvaccinated cases, a recommendation for 10-day observation of the dog was documented in 115
(73.7%), and no such recommendation was recorded in 41 (26.3%). Of these 115 cases with a documented
observation recommendation, the dog was classified as owned in 99 (86.1%), as stray in 15 (13.0%), and dog
origin was unavailable in one (0.9%).

Among cases with known dog origin, 2,529 involved stray dogs and 409 involved owned dogs. Stray dog bites
accounted for 86.4% of male cases and 85.5% of female cases with known dog origin, and the distribution of
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dog origin did not differ by sex (p=0.506). The distribution of age groups differed by dog origin (p=0.046).
Among owned dog bites, 25.4% of cases were under 18 years, 71.4% were 18-64 years, and 3.2% were 65
years and older; among stray dog bites, the corresponding proportions were 21.6%, 73.0%, and 5.5%. No
pairwise comparisons were performed to identify which age group accounted for the difference.

Clinical findings and interventions by dog origin are presented in Table 3. Among cases with recorded
clinical findings (owned, 227; stray, 1,395), skin laceration was found in 112 cases (49.3%) of owned dog
bites and 543 cases (38.9%) of stray dog bites (p=0.003). The frequencies of abrasion (owned dog, 224 cases,
98.7%; stray dog, 1,386 cases, 99.4%; p=0.270) and bone fracture (one case, 0.4%, and eight cases, 0.6%,
respectively; p=1.000) did not differ between groups. Among all cases with known dog origin (owned, 409;
stray, 2,529), surgical intervention was performed in 39 cases (9.5%) of owned dog bites, and 97 cases (3.8%)
of stray dog bites (p<0.001); sutured primary closure was used in 37 (9.0%) and 96 (3.8%) cases, respectively
(p<0.001). Muscle repair was performed in one (0.2%) and five (0.2%) cases, respectively (p=0.594), and
tendon repair in one (0.2%) and three (0.1%) cases (p=0.451). Among cases with both known dog origin and
known rabies exposure category (owned, 356; stray, 2,499), the proportion of Category III was 43.5% (155
cases) for owned dog bites and 24.9% (623 cases) for stray dog bites; no statistical test was applied to this
difference.

Variable Owned dog, n (%) Stray dog, n (%) p

Clinical findings (owned, n=227; stray, n=1,395)

Skin laceration 112 (49.3) 543 (38.9) 0.003

Abrasion 224 (98.7) 1,386 (99.4) 0.270

Bone fracture 1 (0.4) 8 (0.6) 1.000*

Interventions (owned, n=409; stray, n=2,529)

Surgical intervention 39 (9.5) 97 (3.8) <0.001

Sutured primary closure 37 (9.0) 96 (3.8) <0.001

Muscle repair 1 (0.2) 5 (0.2) 0.594*

Tendon repair 1 (0.2) 3 (0.1) 0.451*

TABLE 3: Clinical findings and interventions by dog origin
Data are presented as n (%). Clinical findings were compared among cases with recorded clinical findings and known dog origin, and interventions were
compared among all cases with known dog origin. Because more than one clinical finding could be present in a single case, clinical findings are not
mutually exclusive.

p: chi-square test; *Fisher's exact test

Discussion
This retrospective cross-sectional study describes the demographic characteristics, clinical profile, and ED-
level management of 3,666 cases presenting with dog bites to a regional rabies center serving the capital of
Türkiye. Among cases with documented clinical findings, most injuries were superficial; overall, hospital
admission was rare. Although owned dog bites were a numerical minority, unadjusted comparisons showed
higher rates of skin laceration and surgical intervention in this group, a difference that may also be
explained by other factors, such as injury location and age. The findings were also compared with a previous
study from the same center that examined 7,423 animal-related injury cases in 2010-2011 [8].

In terms of demographic profile, the median age in our study was 29 years, and male sex predominated at
66.1%. This distribution is consistent with the international literature [9,10,20,25]. A similar demographic
profile was reported in the previous study from the same center, which included injuries from all animal
species [8].

In our study, the lower extremity was the most frequently affected site (56.1%), and stray dog injuries
predominated by origin (86.1%). The literature includes studies in which the lower extremity [9,13,14] or the
upper extremity [6,11,12,15] predominates. Similarly, with regard to origin, there are studies in which stray
dogs [4,13,25] and studies in which owned or familiar dogs [15,20] predominate. When these two
distributions are considered together, the lower extremity predominates in studies in which stray dogs are
the majority [13,25], whereas the upper extremity predominates in the study in which owned dogs are the
majority [15]. Because injury site was not compared by origin in our study, this relationship was not tested
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with our own data; nevertheless, the predominance of the lower extremity in all age groups, together with
the preponderance of stray dog injuries, may suggest a pattern similar to that reported in the literature
[13,25].

In our findings, the distribution of dog origin did not differ by sex (p=0.506) but differed by age group
(p=0.046); descriptively, the proportion of cases under 18 years was higher among owned dog bites (25.4%)
than among stray dog bites (21.6%). In addition, the predominance of the lower extremity decreased in the
under-18-year group (44.1%; p<0.001), and the proportions of head and neck (7.1%), trunk (7.0%), and
gluteal region (12.3%) injuries were numerically highest in this group (overall comparison across the three
age groups, p<0.001, p=0.003 and p=0.006, respectively). The literature reports that bites in young children
largely originate from familiar dogs and occur in the home environment [26,27], and that, in children, the
proximity of the head and neck region to the level of the dog's jaw is a factor contributing to this anatomical
distribution [10,18,28]. In our findings, the higher proportion of cases under 18 years among owned dog bites
and the peak proportion of head and neck injuries in the under-18-year group are consistent with these
observations.

In our study, among cases with recorded clinical findings, the injury was limited to isolated abrasion in the
majority (999/1,709; 58.5%), skin laceration was found in 40.5%, and deep structure injuries were rare
(tendon, muscle, or vascular injury, 0.9%; bone fracture, 0.5%). Surgical intervention was performed in 145
of the 3,666 cases (4.0%); primary closure with sutures was used in the great majority of these cases
(142/145; 97.9%). The literature likewise indicates that injuries are generally superficial and that the need for
surgical intervention is relatively low [18,28]. The surgical intervention rate has been reported as 8.6% in
Eskişehir [12] and 5.6% in Tembisa [29]; the rate in our study is below these, but above that of a large Iranian
study that reported a primary repair rate of 1.4% [30]. Among the procedures requiring surgical intervention,
five of the seven fracture reductions, four of the six muscle repairs, and one of the four tendon repairs were
performed in the ED. The admission rate in our study (0.3%) is lower than those reported in the literature
[6,9,29]. That only 10 cases were admitted, compared with 145 cases that underwent surgical intervention,
indicates that most procedures requiring surgical intervention were performed in the ED. The low admission
rate may partly reflect the management of these procedures in the ED, although differences in case mix
between studies may also have contributed.

Antibiotic therapy was documented in 77.6% of cases, compared with 45.1% in Tembisa [29] and 90.8% in
Kimberley [25]. The national guideline recommends antibiotic prophylaxis for animal bites to the face or
hands, wounds with possible bone or joint penetration, wounds near a prosthetic joint, genital wounds, deep
puncture wounds, wounds requiring closure, and bites in immunocompromised patients, and for other
wounds with edema or crush injury presenting within eight hours; it also recommends that all patients be
evaluated for tetanus prophylaxis [7]. Tetanus vaccine administration was documented in 72.0% of cases,
compared with 57.4% in Tembisa [29] and 94.2% in Kimberley [25]. Assessing the appropriateness of
individual prescriptions against these criteria was beyond the scope of this study.

In our study, rabies exposure category was recorded in 3,078 (84.0%) of the 3,666 cases, and Category II
predominated among the recorded cases at 71.4%. The predominance of Category II is consistent with the
Lucknow [16] and Kimberley [25] studies, whereas the proportion of Category III is higher in Kashmir [14]. In
our study, rabies vaccine administration was documented in 80.1% of all cases; this rate was 94.9% among
Category II and III cases with treatment records. In Kimberley, the vaccine was administered to 92.6% of all
cases and to 97.1% (401/413) of cases with known vaccination status [25], and in Tembisa it was
administered to 89.1% of all cases [29]. The difference between the rates calculated for all cases narrows
markedly when the analysis is restricted to cases with records. Missing records may therefore have
contributed to the lower overall rate in our study, as may differences between studies in patient populations,
exposure categories, treatment protocols and methods. RIG administration was documented in 17.3% of all
cases; this rate was 1.1% in Tembisa [29], and the rate of rabies vaccine plus RIG administration in the
previous study from the same center was 7.1% [8]. Because the previous study covered all animal species and
predates the 2019 guideline, this difference may reflect a change in the practice framework rather than in the
level of adherence. The national guideline permits deferral of the vaccine in Category II and of RIG in
Category III if the animal is healthy and can be observed for 10 days [7]. In our findings, a recommendation
for 10-day observation of the dog was documented in 115 (73.7%) of the 156 unvaccinated cases, and the
biting dog was classified as owned in 99 (86.1%) of these cases. This pattern is compatible with the
observation-based approach of the guideline; however, because the rabies exposure category was not known
for all cases and outcomes after the initial ED presentation, including the result of the 10-day observation,
were not systematically recorded, these findings do not allow assessment of guideline adherence.

In most studies, the distinction by origin or familiarity has been addressed at the level of frequency,
incidence, or injury site [13,15,19,20,25]. However, studies comparing the two groups in terms of clinical
outcomes such as injury severity and need for intervention are few, and their findings are inconsistent
[3,21,22]. In our study, clinical findings could be compared only among cases in which they were
documented. Unadjusted comparisons showed higher rates of skin laceration (49.3% vs. 38.9%; p=0.003) and
surgical intervention (9.5% vs. 3.8%; p<0.001) among owned dog bites, whereas rates of abrasion, bone
fracture, muscle repair, and tendon repair did not differ between the two groups. Although the proportion of
Category III was descriptively higher in the owned dog group (43.5% vs. 24.9%), this difference was not
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statistically tested. Regarding the association between severe injury and origin, severe injury was associated
with familiar dog bites in a study from Korea [3] and with unowned dog bites in Ireland [21]. In the United
States, unowned dog bites have also been associated with more operations and readmissions [22]. A study
covering four EDs in Rome reported that head and neck bites were less frequent with unowned dogs [27].
Thus, the association of origin with injury severity or surgical intervention differs between studies. It should
also be considered that the decision for surgical repair may depend on clinical practice that varies by injury
location. Indeed, facial wounds tend to be closed for cosmetic reasons, whereas extremity wounds are often
left open [5]. Although surgical intervention was more frequent among owned dog bites in our study, injury
site was not evaluated by origin. Therefore, it cannot be determined whether the difference in surgical
intervention is related to the context of exposure or to injury location. Because dog origin was defined
operationally at presentation, some owned dogs whose owners could not be reached may have been recorded
as stray, and this misclassification may have affected the comparison. In addition, because the comparisons
were unadjusted, differences in age distribution between the groups may also have contributed to these
associations.

Because the study period ended on March 31, 2024, the findings reflect the period before the regulations of
Law No. 7527 on stray animals [23], which came into force in August 2024. In this respect, the proportion of
stray dog injuries, the anatomical distribution of injuries, the rabies exposure category profile, and
prophylaxis administration rates together constitute baseline data from the available records of a single
center for future comparisons.

Limitations
The most important limitation is that 6,272 of the 12,849 screened records were excluded because their data
could not be accessed or were incorrectly entered; their year of presentation, age, sex, and dog origin were
not available for comparison with the included cases. If dog bites among them differed from the included
cases, selection bias may have affected the results. Dog bites recorded under other ICD-10 codes may also
have been missed. Second, clinical findings and injury site were not documented in 53.4% and 32.8% of
cases, respectively, and each analysis was restricted to cases with available data. If data were not missing at
random, the proportions observed among documented cases may not apply to all cases. Third, dog origin
was an operational category recorded at presentation: dogs whose ownership could not be verified were
recorded as stray, which may have lowered the proportion of owned dog bites. These dogs were not recorded
separately and could not be reclassified, and the direction of the resulting misclassification bias in the
comparisons by origin cannot be determined. Fourth, the comparisons by dog origin were unadjusted and
exploratory. Age and injury site may have confounded the associations of dog origin with skin laceration and
surgical intervention. Surgical intervention also depends on wound location, wound characteristics, and
clinical practice and is not a direct measure of injury severity; these associations should therefore not be
interpreted as causal or as differences in severity. No correction for multiple testing was applied beyond the
pairwise comparisons between age groups, so p-values close to 0.05, such as that for the age distribution by
dog origin (p=0.046), should be interpreted with caution.

Fifth, outcomes after the initial ED presentation were not systematically recorded. Wound infection and
other complications, subsequent human rabies, the outcome of the 10-day observation of the dog, and
laboratory confirmation of rabies in the biting animals could therefore not be assessed, and the findings are
limited to the initial presentation. Data were extracted by a single investigator without assessment of
interobserver agreement, so extraction and classification errors cannot be excluded. Presentations of the 74
individuals with more than one bite were analyzed as separate cases and are not fully independent. The
distribution of cases across study years, including the COVID-19 period, was not examined. Finally,
incidence could not be calculated because no population-based denominator was available, and findings
from a single regional rabies center cannot be generalized to the population of Türkiye.

Conclusions
This retrospective cross-sectional study, conducted at a single regional rabies center, examined cases
presenting to the ED with dog bites; among cases with documented clinical findings, the injury remained
superficial in most cases. Most cases requiring surgical intervention were managed in the ED, and hospital
admission was rare. Although stray dog bites predominated numerically, rates of skin laceration and surgical
intervention were higher among owned dog bites. Because these comparisons were unadjusted and surgical
intervention is not a direct measure of injury severity, this association should not be interpreted as causal
and requires confirmation in studies that account for injury location and severity. Rabies vaccine
administration was documented in the great majority of Category II and III cases with treatment records; in
most unvaccinated cases, a recommendation for 10-day observation of the dog was documented. These
findings reflect the available records of a single center and cannot be generalized to the population of
Türkiye. The findings provide baseline data from the period before Law No. 7527 but cannot by themselves
be used to assess the effect of the law, which will require multicenter pre-post or interrupted time-series
studies using comparable case definitions and data collection procedures before and after its
implementation, population-based denominators, and adjustment for relevant confounders.

Appendices
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Section/topic Item no. Recommendation Location in manuscript

Title and
abstract

1

(a) Indicate the study’s design with a commonly
used term in the title or the abstract. (b) Provide in
the abstract an informative and balanced
summary of what was done and what was found.

(a) Title; Abstract, Materials and Methods. (b) Abstract.

Title and
abstract

RECORD
1.1

The type of data used should be specified in the
title or abstract. When possible, the name of the
databases used should be included.

Abstract, Materials and Methods (hospital electronic
medical records; ICD-10 codes W54 and W55).

Title and
abstract

RECORD
1.2

If applicable, the geographic region and time
frame within which the study took place should be
reported in the title or abstract.

Abstract, Materials and Methods (Ankara, Türkiye; April
1, 2018-March 31, 2024).

Title and
abstract

RECORD
1.3

If linkage between databases was conducted for
the study, this should be clearly stated in the title
or abstract.

Not applicable (no database linkage).

Introduction    

Background/
rationale

2
Explain the scientific background and rationale for
the investigation being reported.

Introduction, paras. 1-4.

Objectives 3
State specific objectives, including any
prespecified hypotheses.

Introduction, para. 5 (primary and secondary objectives);
Abstract, Introduction.

Methods    

Study design 4
Present key elements of study design early in the
paper.

Title; Abstract, Materials and Methods; Materials and
Methods, para. 1.

Setting 5
Describe the setting, locations, and relevant
dates, including periods of recruitment, exposure,
follow-up, and data collection.

Materials and Methods, paras. 1 (setting), 2 (study
period) and 3 (data collection period). Follow-up: not
applicable (cross-sectional design).

Participants 6
Give the eligibility criteria and the sources and
methods of selection of participants.

Materials and Methods, paras. 2 (eligibility criteria) and
3 (case identification and selection).

Participants
RECORD
6.1

The methods of study population selection (such
as codes or algorithms used to identify subjects)
should be listed in detail. If this is not possible, an
explanation should be provided.

Materials and Methods, para. 3 (ICD-10 codes W54 and
W55; review of each record; exclusion criteria).

Participants
RECORD
6.2

Any validation studies of the codes or algorithms
used to select the population should be
referenced. If validation was conducted for this
study and not published elsewhere, detailed
methods and results should be provided.

Materials and Methods, para. 3; Figure 1 (each record
identified by the codes was reviewed individually, and
only explicitly documented dog bites were included).

Participants
RECORD
6.3

If the study involved linkage of databases,
consider use of a flow diagram or other graphical
display to demonstrate the data linkage process,
including the number of individuals with linked
data at each stage.

Not applicable (no database linkage).

Variables 7
Clearly define all outcomes, exposures,
predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable.

Materials and Methods, paras. 4 (variables and
definitions), 5 (dog origin) and 6 (grouping and outcome
variables). Potential confounders: Discussion, para. 8;
Discussion, Limitations, para. 1.

Variables
RECORD
7.1

A complete list of codes and algorithms used to
classify exposures, outcomes, confounders, and
effect modifiers should be provided. If these
cannot be reported, an explanation should be
provided.

Apart from the ICD-10 codes used for case identification
(Materials and Methods, para. 3), variables were
extracted from the documented clinical information using
the definitions in Materials and Methods, paras. 4-5.

Data sources/
measurement

8

For each variable of interest, give sources of data
and details of methods of assessment
(measurement). Describe comparability of

Materials and Methods, paras. 3 (data source and
extraction), 4 (rabies exposure category) and 5 (dog
origin). The same data source and data form were used
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assessment methods if there is more than one
group.

for both dog-origin groups.

Bias 9
Describe any efforts to address potential sources
of bias.

Materials and Methods, paras. 3 and 6; Discussion,
para. 8; Discussion, Limitations, paras. 1-2.

Study size 10 Explain how the study size was arrived at.
Materials and Methods, para. 3 (all eligible cases
included; no a priori sample size calculation).

Quantitative
variables

11
Explain how quantitative variables were handled
in the analyses. If applicable, describe which
groupings were chosen and why.

Materials and Methods, paras. 4 (age groups and
rationale) and 6 (median and IQR).

Statistical
methods

12

(a) Describe all statistical methods, including
those used to control for confounding. (b)
Describe any methods used to examine
subgroups and interactions. (c) Explain how
missing data were addressed. (d) If applicable,
describe analytical methods taking account of
sampling strategy. (e) Describe any sensitivity
analyses.

(a) Materials and Methods, para. 6 (no multivariable
analysis; comparisons by dog origin unadjusted and
exploratory). (b) Materials and Methods, para. 6 (age-
group comparisons with Bonferroni correction; Category
II and III subgroup); interactions not examined. (c)
Materials and Methods, para. 6 (available-case analysis
without imputation). (d) Not applicable (all eligible
presentations included). (e) Not applicable (no sensitivity
analyses).

Data access
and cleaning
methods

RECORD
12.1

Authors should describe the extent to which the
investigators had access to the database
population used to create the study population.

Materials and Methods, para. 3 (records reviewed in the
hospital electronic records system; records with
inaccessible data excluded); Figure 1.

Data access
and cleaning
methods

RECORD
12.2

Authors should provide information on the data
cleaning methods used in the study.

Materials and Methods, para. 3 (criteria for incorrectly
entered records; undocumented variables treated as
missing; definition of a new case).

Linkage
RECORD
12.3

State whether the study included person-level,
institutional-level, or other data linkage across two
or more databases. The methods of linkage and
methods of linkage quality evaluation should be
provided.

Not applicable (single hospital records system; no
linkage).

Results    

Participants 13

(a) Report the numbers of individuals at each
stage of the study (e.g., numbers potentially
eligible, examined for eligibility, confirmed eligible,
included in the study, completing follow-up, and
analysed). (b) Give reasons for nonparticipation at
each stage. (c) Consider use of a flow diagram.

(a) Materials and Methods, paras. 3 and 6; Results,
paras. 1-2; Figure 1. (b) Materials and Methods, para. 3;
Figure 1. (c) Figure 1.

Participants
RECORD
13.1

Describe in detail the selection of the persons
included in the study (i.e., study population
selection), including filtering based on data
quality, data availability, and linkage. The
selection of included persons can be described in
the text and/or by means of the study flow
diagram.

Materials and Methods, para. 3; Figure 1 (records with
inaccessible or incorrectly entered data excluded first,
then other animal bites and follow-up presentations).

Descriptive
data

14

(a) Give characteristics of study participants (e.g.,
demographic, clinical, and social) and information
on exposures and potential confounders. (b)
Indicate the number of participants with missing
data for each variable of interest.

(a) Results, paras. 2-5 and 8; Tables 1-2. (b) Materials
and Methods, para. 6; Results, paras. 3-5 and 7;
footnotes to Tables 1-2.

Outcome data 15
Report numbers of outcome events or summary
measures.

Results, paras. 6-7 and 9; Tables 2-3 (outcomes by dog
origin in Table 3).

Main results 16

(a) Give unadjusted estimates and, if applicable,
confounder-adjusted estimates and their precision
(e.g., 95% confidence interval). Make clear which
confounders were adjusted for and why they were
included. (b) Report category boundaries when
continuous variables were categorized. (c) If
relevant, consider translating estimates of relative

(a) Results, paras. 3 and 8-9; Tables 1 and 3
(unadjusted comparisons with numerators,
denominators and p values); no confounder-adjusted
analyses (Materials and Methods, para. 6). (b) Materials
and Methods, para. 4; Results, para. 2. (c) Not
applicable (no relative risk estimates).
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risk into absolute risk for a meaningful time
period.

Other analyses 17
Report other analyses done - e.g., analyses of
subgroups and interactions and sensitivity
analyses.

Results, paras. 3 (age-group comparisons; Table 1), 7
(Category II and III subgroup) and 8 (dog origin by sex
and age group); no sensitivity analyses.

Discussion    

Key results 18
Summarise key results with reference to study
objectives.

Discussion, para. 1.

Limitations 19

Discuss limitations of the study, taking into
account sources of potential bias or imprecision.
Discuss both direction and magnitude of any
potential bias.

Discussion, Limitations, paras. 1-2; Discussion, para. 8.

Limitations
RECORD
19.1

Discuss the implications of using data that were
not created or collected to answer the specific
research question(s). Include discussion of
misclassification bias, unmeasured confounding,
missing data, and changing eligibility over time,
as they pertain to the study being reported.

Discussion, Limitations, paras. 1-2 (excluded records,
case identification by codes, missing data,
misclassification of dog origin, confounding, outcomes
after the initial presentation, distribution across study
years).

Interpretation 20

Give a cautious overall interpretation of results
considering objectives, limitations, multiplicity of
analyses, results from similar studies, and other
relevant evidence.

Discussion, paras. 2-9; Discussion, Limitations, para. 1
(multiple testing); Conclusions.

Generalisability 21
Discuss the generalisability (external validity) of
the study results.

Introduction, para. 5; Discussion, para. 9; Discussion,
Limitations, para. 2; Conclusions.

Other
information

   

Funding 22

Give the source of funding and the role of the
funders for the present study and, if applicable, for
the original study on which the present article is
based.

Disclosures (Payment/services info);
Acknowledgements (residency thesis).

Accessibility of
protocol, raw
data, and
programming
code

RECORD
22.1

Authors should provide information on how to
access any supplemental information such as the
study protocol, raw data, or programming code.

Acknowledgements (datasets available from the
corresponding author on reasonable request); Materials
and Methods, para. 6 (jamovi version 2.5.7).
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