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Abstract:

BACKGROUND: Animal bites are a major threat to human health. The present study was designed
to determine the incidence and epidemiological factors and to investigate the process of referral and
treatment of animal bite cases in Kerman city.

MATERIALS AND METHODS: This was a cross-sectional (descriptive-analytical) study. All the
cases of animal bites that were referred to rabies treatment and prevention centers under the coverage
of Kerman health center during 2019 and 2021 were investigated. The data were collected from the
health center of Kerman city in Excel form that was registered in the portal of the Ministry of Health.
The Chi-square test and Fisher’s exact test were used in SPSS24 software to analyze the data.

RESULTS: In this study, 5407 people (4076 men and 1331 women) were bitten by animals.
The average incidence of animal bites was 313 per hundred thousand people. The mean + SD
age of the injured was 31.38 + 17.72 years. 73.2% of cases of attacking animals were dogs, and
half of those dogs had owners. 58.6% of cases were injured in the hand, and 94.2% referred to
rabies treatment and prevention centers in the first 48 h after the bite. No cases of animal-bitten
deaths were reported during this period. Between gender (P = 0.006), age (P = 0.013), place of
residence (P=0.003), occupation (P < 0.000), history of previous bites and vaccinations (P=0.001),
and injured limb (P < 0.000) and not going to receive the next round of vaccinations, there was a
statistically significant correlation.

CONCLUSION: Animal bites are a major health problem in Kerman, and due to creating health
problems and economic losses, it is necessary to take serious action to control and prevent this
health threat.
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bites (animal bites) and sometimes through
mucous tissue, breathing, placenta,
contaminated equipment, and rarely organ
transplants.267]

Introduction

nimal bites are one of the most serious

threats to human health.!"! Animal
saliva contains a wide range of potentially
pathogenic infectious microorganisms, and
any of these animal bites can lead to specific
problems.! Rabies is a common disease
between humans and animals, which is
caused by viruses of the Rhabdoviridae
family and the lyssavirus genus.” Rabies
is mainly transmitted through animal

Warm-blooded animals and humans
are usually infected by chance and
through bites.®! Rabies has two types of
epidemiology: the urban type, which is
spread by dogs and less by cats, and the wild
type, whose reservoirs are foxes, wolves,
minks, and raccoons.”’! Rabies is almost
always fatal if symptoms occur, but it can be
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easily prevented through prophylaxis before and after
exposure to animal bites.!!

According to statistics, 150 countries are infected with
the rabies virus in the world."” Every year, 2.5 billion
people in the world are at risk of contracting rabies,
and about 10 million people receive rabies treatment
and prevention services after animal bites.®®! More than
59,000 deaths occur due to rabies every year."*l Due
to the lack of laboratories to confirm the diagnosis,
sporadic epidemiological surveillance, and unreported
clinical cases in developing countries, mortality estimates
in developing countries are lower than the actual
incidence of human deaths from rabies." The World
Health Organization estimates that 31,000 deaths occur
annually in Asia due to rabies, which is about 56% of
all deaths worldwide. Based on available data, about
350 deaths and 13,100 years of life lost due to disability
and premature death occur in the Middle East due to
this disease.!'*1%!

This disease is endemic in Iran, and infection occurs
frequently among domestic animals.["! Still, two-six
people per year die from this disease in the country.[”!
Also, more than 150,000 cases of animal bites have been
reported annually in Iran with an incidence rate of 200
per 100,000 people.”! This category annually imposes
heavy costs on the country’s health and treatment
system to provide prevention and treatment services.!"®!
The wide geographical range, climatic diversity, and
the dependence of the major risk factors of rabies on
wildlife species, along with the population differences
in terms of the level of health and knowledge required
in Iran, point out the need for separate investigations in
different regions of the country." The present study was
designed to determine the incidence and epidemiological
factors and to investigate the process of referral and
treatment of animal bite cases in Kerman city which is
a vast geographical area with different climates (desert
and mountains).

Material and Methods

Study design and setting

The current research is a cross-sectional
(descriptive-analytical) study. Eligible people in this
study were all animal bite cases who were referred
to rabies treatment and prevention centers under the
Kerman health center during 2019-2021 (from April
2019 to March 2021) and needed rabies treatment and
prevention measures based on the national protocol.

Study participants and sampling

There are two rabies prevention and treatment centers
in Kerman city and 12 centers in rural and urban areas
around Kerman. According to national guidelines,
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data are routinely registered online in the portal of
the Ministry of Health. To conduct this research, after
receiving the code of ethics from the Kerman University
of Medical Sciences, the first author obtained the final
data of the whole County in the form of an Excel form
from the headquarters of prevention and combating
diseases of Kerman health center, and then the data are
extracted and recorded in a researcher-made checklist
and finally recorded in SPSS software version 24.
Completed checklists were kept in a safe place, and
names of the injured were avoided.

The characteristics investigated in this study include
age, gender, occupation, geographic region of residence
and place of bite (according to city and village), month
and time of bite occurrence, type of invasive animal,
vaccination status of the invasive animal, bitten limb,
and type of injury, need to receive immunoglobulin,
time interval in hours and days between the time of the
bite and vaccination and receiving immunoglobulin,
status of receiving the anti-rabies and tetanus vaccine,
and absence of treatment.

Data collection tool and technique

Quantitative data were shown as mean and standard
deviation, and qualitative data were shown as absolute
and relative frequency through graphs and statistical
tables. The Chi-square test and Fisher’s exact test were
used to analyze the data. A significance level of less than
0.05 was considered.

Ethical consideration

This study was approved by the Ethics Committee of
Kerman University of Medical Sciences (Ethics Approval
Number: IR.KMU.REC. 1400.322).

Results

From April 2019 to March 2021, 5407 cases were bitten by
animals and referred to rabies prevention and treatment
centers covered by Kerman health center. The average
incidence of animal bites during two years of study in
Kerman city was 313 per hundred thousand population.
The mean + SD age of the injured was 31.38 + 17.72 years.
The residents of 5011 (92.7%) cases were urban, and
4921 (91%) people were bitten by an animal in the city.
1910 (35.3%) of the injured were unemployed [Table 1],
and most cases of bites were related to the age group of
30-39 (22.1%) years and 20 to 29 (21.1%) [Figure 1].

This study showed 3170 (58.6%) injured were bitten
on the hand, 1710 (31.6%) on the legs and buttocks,
177 (3.3%) on the head, face, and neck, and 73 (1.3%) on
the chest and abdomen. In 277 (5.1%) victims, two or
more limbs were bitten. In 3592 (66.4%) of the injured
people, the injuries were punctures and scratches. The
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history of tetanus vaccination was checked for all the
injured. 4074 (75.3%) injured people needed to receive
the tetanus vaccine, and all of them were given the
tetanus vaccine.

In this study, 5094 (94.2%) injured persons had been
referred to rabies treatment and prevention centers
in the first 48 h after being bitten. Of the total cases of
animal bites, 3434 (%) people needed immunoglobulin
injection, and 2515 (73.23%) people had been injected
with immunoglobulin before 12 h [Table 2].

In this study, 1613 (29.8%) injured people did not come to
receive the second round and 520 (9.6%) injured people
did not come to receive the third round of the vaccine,
and after follow-up and telephone calls from the staff
of the rabies treatment and prevention center, came for
the next rounds. No cases of animal-bitten deaths were
reported during this period; between gender (P = 0.006),

Table 1: Demographic information, species of
invasive animal, and bite time

Variable Number Variable Number
(Percentage) (Percentage)

Gender Invasive animal
Male 4076 (75.4) Dog 3959 (73.2)
Female 1331 (24.6) Cat 1172 (21.7)

Occupation
Student (School) 981 (18.1) Rodents 211 (3.9)

Horse 18 (0.3)
Student (College) 220 (4) Fox 15(0.2)
Employee 399 (7.4) Livestock 11 (0.2)
Rancher 72 (1.3) Donkey 9(0.1)
Farmer 90 (1.7) Wolf 6 (0.1)
Homemaker 526 (9.7) Monkey 4 (0.0)
Worker 230 (4.2) Jackal 1(0.0)
Driver 107 (1.9) Bat 1(0.0)
Time of incident

Self-employed 1910 (35.3) 1-6 AM 272 (5)
Vet 36 (0.6) 7-12 AM 1624 (30)
Military 78 (1.4) 1-6 PM 2037 (37.7)
Others 415 (7.7) 7-12 PM 1474 (27.3)
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Figure 1: Frequency distribution of animal bites among different age groups in the
Kerman County
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age (P = 0.013), place of residence (P = 0.003),
occupation (P <0.000), history of previous bites and
vaccinations (P = 0.001), and injured limb (P <0.000) and
not going to receive the next round of vaccinations, there
was a statistically significant correlation.

This study showed 468 (8.6%) injured people had
received four times of vaccines. Necessary follow-up
was done in 4587 (84.8%) injured, and after making
sure that the animal was alive, there was no need for the
fourth round of vaccine, and three rounds of vaccine had
been injected. For 352 people who had been bitten by an
animal and had received a vaccine, two doses of booster
vaccine were injected within 3 days after being bitten.

This study showed 3959 (73.2%) cases were bitten by
dogs and 1172 (21.7%) cases were bitten by cats [Table 1].
2466 (62.28%) owned dogs (2131 domestic dogs, 276
guard dogs, 59 herding dogs) and 874 (22.07%) stray
dogs and 619 (15.63%) domestic dogs without owners.
Only 1206 (48.9%) owned dogs had been vaccinated.
903 (77.04%) stray cats and 269 (22.95%) owner cats bit
people. Out of 269 owner cats, only 26 (9.66%) cats were
vaccinated.

More bites were reported in summer (28.9%) and
spring (26.4%). Also, most cases of bites were related
to the month of July (9.9%) and the least related to the
month of March (6.1%) [Figure 2].

Discussion

According to the results of this study, the average
incidence of animal bites during two years of study in
Kerman city was 313 per hundred thousand population.
This rate in the first year of the study (333 per 100000
people) was higher than the second year (295 per 100000
people), which is higher than the national rate. The study
of Ngugi et al.®! (2018) in Kenya, which was conducted
during 2011-2016, reported an incidence of 289 per
100,000 which is almost consistent with the results of
this study. Sheikholeslami et al.*! (2009) reported the
incidence of animal bites in Rafsanjan (one of the cities
near Kerman) during 2003, 2004, and 2005 as 180, 195,
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Figure 2: Occurrence time by month among referred to rabies treatment and
prevention centers in Kerman, in 2019-2020 and 2020-2021. *The y-axis indicates
the percentage
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Table 2: Time interval between bite time and receiving the first dose of rabies vaccine and immunoglobulin

Variable Number (Percentage)

Variable Number (Percentage)

The interval between the bite
and the rabies vaccine injection

<48 h 5095 (94.2)
48-72 h 241 (4.4)
4-10 days 64 (1.2)
11-20 days 6 (0.1)
21-40 days 1(0.0)

The interval between the bite
and the immunoglobulin injection

<12h 2515 (73.2)
12-72 h 822 (23.9)
4-7 days 97 (2.8)

and 241 per 100 thousand, respectively. In the study by
Delam et al.?1(2023), overall average incidence of animal
bites during the years 2015 to 2019 in Fars province in
southern Iran was 142.93 per 100,000 people. And during
the years of study trend, it reached from 109.92 to 189.33
per 100000 people. In another similar study conducted
by Bay et al.””! in Golestan province in northern Iran, the
incidence of animal bites increased from 492 cases in 2013
to 652 cases per 100000 people in 2020.

Probably, the difference in the time and place of
conducting the studies is one of the reasons for the
different incidences of animal bites. In Kerman, due to
long-term droughts due to the lack of water and food in
the natural habitat of animals, the abundance of animals
in residential areas has increased compared to the past,
and this issue may be the reason for the high incidence
of animal’s bites. Increasing people’s awareness to refer
to rabies prevention and treatment centers compared to
the past and interest in keeping pets, especially dogs and
cats, may also be one of the reasons for the increase in the
incidence of animal bites in recent years in Iran. One of
the reasons for the lower incidence of animal bites in the
second year of the present study, which was comparable
to the COVID-19 pandemic, maybe the severe quarantine
and the absence of people in the open air, or the fear of
infection and the non-referral of the injured to rabies
treatment and prevention centers.

In the present study, most cases of animal bites occurred
in men, which is in line with other studies conducted
inside the country and the majority of foreign studies.
Abbasi et al.? in Golestan province reported 75.48% of
cases in men, and Sheikholeslami ef al. in Rafsanjan city
reported the percentage of animal bites to be 87% in men
which is consistent with the present study.*"

According to the results of this study, the place of
residence of the injured and the place of the animal
bite were mostly the city, which was studied by
Kassiri et al. in Khorramshahr city (southern Iran) and
71.8% of the animal bite cases were declared to be
the city!” and Janatolmakan ef al.**! in Kermanshah
province (western Iran) was declared by 76% as equal.
Of course, in other studies, including the study of
Pourmarzi in Gilan province, Bai in Golestan province,

and Melka in Galiksh and Babaian in Qochan, most of
the bites and injuries happened in the village.[!42%!
Also, houses without fences, doing agricultural and
animal husbandry activities that require closer contact
with the natural environment and animals may have
an impact on the incidence of animal bites in rural
areas of northern provinces. In the present study, the
higher number of animal bite cases in urban areas can
be attributed to the fact that the urban population is
about five times higher than the rural population of the
city, climate changes, and numerous droughts in recent
years that have caused animals to move closer to urban
areas to search for food and the presence of more dogs.
He attributed it to domestic animals in the city and also
the lack of awareness of the city dwellers in the field of
treatment of animals.

In the current study, most of the injured were
self-employed, which is similar to the study conducted
by Mohammadi et al.*l in Sanandaj, who reported the
most cases of injuries among people with self-employed
jobs (25.3%) and the study by Janatolmakan et al.,*!
which reported the largest group of injured (34.1%) of
self-employed workers declared, which is probably due
to the wide range of jobs considered in the category of
self-employed jobs.

In this study, most cases of bites were related to the age
group of 30-39 years and after that 20-29. In the study
by Kassiri et al. in Khorramshahr city, the age group was
30-39 years old,"”! the study by Janatolmakan et al.!! in
Kermanshah, the age group was 27-39 years old, and
the study by Riahi ef al.% in Tabas city, the age group
of 20-29 years old reported the highest percentage of
injured which is consistent with the results of this study.
The reason for this can be seen from the higher frequency
of these age groups in the population pyramid and the
more active presence of this group in terms of social and
economic aspects in society.

In the present study, the most damage was in the hand
area, so 56.8% of people were injured in the hand area,
which is similar to the study by Mohammadi et al. who
reported the shoulder and upper limb (42.9%)? are
consistent. In the study of Kassiri et al. in Khorramshahr,
as well as in the study of Amiri and Khosravi,'7* in
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Shahroud, it was reported that the most injured area
was the leg and lower limb, which is not consistent with
the present study.["”! Probably, biting in the lower limb
due to escaping from the attacking animal and biting
in the hands and upper limb are more justified due to
stimulating the animals or playing with them.

According to the data of the present study, most of
the injuries caused by animal bites were in the form
of punctures and superficial scratches. In a study
conducted by Maleka ef al.™ in Galish city, most of the
injuries (90.9%) were reported in Galish city. The study
by Riahi et al.'"%l in Tabas city reported the extent of
injuries in 75.6% of cases as gross, 17.3% as moderate,
and 1.7% as large, and the depth of injury in most cases
as superficial and 27.9% as deep, which is in line with
the present study.

The highest frequency of animal bites in the present
study was seen in summer and then spring. In the study
of Babaeeian-Moghaddam et al.” in Qochan, most cases
of animal bites were reported in June; also Nyasulu and
colleagues in Africa reported the most cases of animal
bites in spring and summer,"!) which is consistent with
the present study. The higher number of animal bite
cases in spring and summer can be considered due to
the beginning of the season of agricultural and animal
husbandry activities, school holidays, and the increase in
travel and tourism cases in nature, and as a result, more
contact between humans and animals.

Most of the injured were attacked by a dog and then
by a cat. According to a meta-analysis study conducted
by Abedi et al.®! in Iran, the main cause of animal bites
was reported to be dogs. Also, in the study conducted
by Salomao et al.’¥! in Mozambique, 97.8% of animal
bite cases are related to dogs, which is consistent with
the present study.

According to the results of the present study, most of the
people were bitten between 13:00 and 18:00. In the study
by Khazaei et al.,”* they reported the highest number of
bites between 12:00 and 18:00 (39.25%) in the afternoon.
Contrary to the present study, Riahi et al.'l in Tabas
city reported the highest number of bites between 9 and
12 before noon, and Azari and colleagues!® in Shirvan
reported the majority of animal bite cases before noon.

Delay in seeking prevention and treatment services
after an animal bite increases the possibility of wound
infection and rabies, so increasing public awareness may
be effective in seeking timely treatment. In the present
study, most of the injured received the anti-rabies
vaccine and immunoglobulin in less than 48 h and 12 h,
respectively. In the study conducted by Khazaei et al.,”*!
81% of animal bite cases were referred for treatment in
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less than 48 h, which is consistent with this study. In the
study conducted by Fayaz et al.,"! 60% of animal bite
cases in Tehran were referred in less than 6 h, probably
the reduction in a delay time in this study was due to
people’s higher awareness of the complications of animal
bites and greater access to rabies treatment centers in
Tehran.

Liu and Cahill,”! in the review of rabies epidemiology
and recent rabies vaccination guidelines in America,
have reported that unvaccinated domestic dogs are
responsible for the majority of rabies cases, according to
the results of the present study, compared to vaccinating
almost half of the dogs and 9.66% of the cats. In the
study conducted by Faramarzian et al., it was reported
that there are about 900,000-1,100,000 domestic dogs
and shepherds in Iran, of which only 25-30% have been
vaccinated against rabies,™ which indicates that the
percentage of rabies vaccination of domestic dogs is
higher in Kerman city.

In the present study, 29.8% of the injured did not come to
receive the second round of the vaccine and followed up
for the next round. Regarding the reasons for not coming
in to receive the next rounds, the authors did not find
any references to similar articles that investigated this
issue. Also, non-referral for subsequent appointments
was more in men and the age group of 30 to 39 years
and 40 to 49 years than in other groups. The non-referral
of men compared to women can be attributed to their
more occupational and social conflicts than women, in
addition, are psychologically more sensitive to their
health compared to men. To justify the absence of
treatment in most of the above-mentioned age groups,
we can also the higher ratio of active, productive, and
busy populations in these groups compared to other
age groups.

In the current study, city residents were more absent
from treatment than villagers. The fact that there are
fewer cases of the absence from treatment in the village
compared to the city can be attributed to the efficiency
of the system of healthcare networks in rural areas and
the greater vicinity of the health centers to the health
hazards of the population covered in terms of the limited
population and frequent follow-up of the injured in
animal bite cases.

People whose injured parts were head, neck, and face
or more than two organs were injured were less absent
from treatment. Probably because the injured points are
more sensitive in these victims, the healthcare personnel
have provided them with better training and more
sensitization on the complications of animal bites and
rabies bites, and the fear of contracting rabies has caused
them to be less absent from treatment.
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People who had a history of being bitten and received a
previous vaccine were less absent from treatment. The
reasons for this issue can be attributed to their greater
awareness and previous mental background in the field
of animal bite complications, which were taught to them
by the healthcare personnel when they received the
previous prevention and treatment services.

In most of the injured, the necessary follow-up was done,
and after making sure that the animal was alive, there
was no need for the fourth round of the vaccine and three
rounds of the vaccine had been injected. According to
the study conducted by Rezaeinasab et al.*l in Kerman
province, 79.3% of the injured received three rounds of
treatment. Also, in the study conducted by Janatolmakan
et al.® in Kermanshah, 82% of the injured required three
rounds of treatment. The present study is consistent.

According to the results of this study, in terms of
the results of the treatment, all patients were cured.
Fortunately, no deaths from rabies were reported during
the two years of study.

Limitation and recommendation

In this study, data recorded in the health sector were used.
The researchers were not involved in data collection and
are not aware of the accuracy of the information.

In this study, the incidence rate was calculated based
on cases referred to rabies prevention and treatment
centers. Because it is possible that who are repeatedly
scratched by pets may not refer to rabies prevention and
treatment centers, so it is not possible to determine the
actual incidence in an area.

Conclusion

The results of this study showed that the cases of animal
bites in Kerman city are high, and the main animal that
causes injuries are dogs, only 62.28% of them have owners.
Animal bites can impose a heavy financial burden on the
healthcare system and a great psychological burden on
the injured and their families. Therefore, common policies
such as the elimination of stray animals, planning for
animal vaccination, as well as extensive education for the
community about animal bite prevention, and, if bitten,
timely referral to medical centers and receiving vaccines
and immunoglobulins should be implemented. It should
be considered as the priority of the rabies prevention and
control program. Also, due to the high number of bites
by dogs, it is recommended to have pet dog vaccinations
and dog collars.
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