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ABSTRACT

Objectives: To assess patterns & outcomes of dog bite injuries coming to a public sector tertiary care
hospital in Karachi, Pakistan.

Methods: This was a one-year descriptive cross sectional study from 15t June 2018- 315t May 2019 using
consecutive sampling technique. Data of 7512 patients was collected from animal-bite clinic of a tertiary
care hospital. Inclusion criteria was animal bite cases that were reported during the dates 1t June 2018
to 315t May 2019, Incomplete records were excluded. Data comprising of time of bite, the location of the
victim at the time of bite within the city, animal responsible for the bite, gender and age of victim, date
of presentation, site and category of bite (as per WHO criteria) was recorded by the primary investigator.
The study was conducted at Jinnah Post-Graduate Medical Centre.

Results: Among 7512 participants 85.8% were males, 32.2% victims reported time of bite between morning
and noon, 78.8% of bites involved lower limbs. 51.6% of the bites belonged to category 2. Stray dog bites
were observed in 90.3% of cases. Outcome showed 54.9% completed their vaccination, while 44.3% did not
show for complete follow up, 3.99% bites were grievous & 0.03% reported with developed rabies.
Conclusion: Research reveals Males belonging to adult age group were most vulnerable, most bites were
inflicted in early hours, most common animal inflicting the bites were stray dogs. Many victims did not
complete their vaccination from the same centre. Peak of the summer was associated with a decline in
number of incidents.
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Dog bites, a burden on the health care resources
canresultin various outcomes. They are considered
dangerous because of deadly zoonotic infection
rabies, which is the most dangerous incurable
outcome.® Rabies is an economic burden for
developed as well as developing countries because
of the expenses of post exposure treatment, the
human suffering and number of fatalities.* The
deaths associated with rabies infection attributed
to domesticated dog bites by rabid animals are
estimated to be around 5900 per year.’ In urban
regions dog bites play a substantial role in spread
of rabies to humans. Recently many cases have
been reported from the urban population of
Pakistan like Karachi, Peshawar, and Hyderabad.®
Pakistan’s government hospitals receive 50 to 70
new cases of dog bite daily.

Rabies is preventable by timely use of post
exposure prophylaxis. Awareness regarding
rabies prevention is insufficient in most of the
developing nations including Pakistan.” Animal
and human rabies is prevalent in both urban
and rural areas of Pakistan® but unfortunately
this issue has never been explored to identify the
factors influencing this problem and to design
healthcare measures accordingly to address the
issue. This study was conducted to study patterns
and outcomes in cases of dog bites. This study is
will not only identify factors that influence such
incidents but will also reflect upon designing the
healthcare measures to address the issue.

METHODS

This is a descriptive cross-sectional study
carried out on data collected from a dog bite clinic
in a public sector tertiary care hospital using
consecutive sampling technique from 1 June
2018 to 31 May 2019 in Karachi. Sample size was
n= 7512 cases reported. Data was collected by the
principal investigator and comprised of age, sex,
location, time of bite, category of bite along with
anatomical regions on which bite was sustained
by the victim and the animal responsible for
the bite, any record with incomplete data was
excluded from the study. Ethical exemption was
taken from the Ethical Review Committee of
Ziauddin University on 5" May 2020 (Reference
code: 1940220QHFOR) and the permission
to acquire data from the ERC of Jinnah Post-
Graduate Medical Centre was taken on 16" April
2019 (Reference No. F 2-81/2019-GENL/19273/
JPMC). The study was conducted at Jinnah Post-
Graduate Medical Centre.
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The SPSS analysis was done on the SPSS version
22. Numerical data was expressed as mean and
standard deviation. For categorical data associations
were recorded using chi square. P-value less
than 0.05 was taken as significant. Details such
as categorization of bite, age of victims, time and
month of bite, site of bite, development of rabies,
completion of vaccination from the same centre
were taken, analysed, and compared.

According to age the victims were divided into
four categories, Children (1 to 10 years of age),
Adolescents (11 to 19 years of age), adults (20
to 60 years of age) and old aged being 61 years
or more. Time of the bite was also divided into
four categories in the following manner, morning
to noon (between 06:00AM to 12:00PM), noon
to evening (in between 12:00PM to 06:00PM),
noon to night (in between 06:00 PM to 12:00AM)
and night to morning (in between 12:00AM to
06:00AM). Time of bite was known to the exact
hour in n=3586 (47.7%) of cases that reported
within 24 hours of bite in the rest of the cases
n=3926(52.3%) only date of the bite was recorded
as they presented to the clinic after 24 hours.

The categorization of the wound was done
according to WHO defined criteria with bites
being categorized in three categories, Category-I:
touching or feeding animals, animal licks on
intact skin (no exposure), Category-II: nibbling
of uncovered skin, minor scratches with skin
breeched, or abrasions without bleeding (exposure)
Category-IlI: single or multiple transdermal bites
or scratches, contamination of mucous membrane
or broken skin with saliva from animal licks,
(severe exposure).

RESULTS

Among n=7512 participants n=6444 (85.8%)
were males and n=1068(14.2%) were females.
Among male victims majority of the animal bites
involved the lower limbs n=5121(79.5%) followed
by bites inflicted on upper limbs n=925(14.4%). In
females lower limbs were injured in n=790(74%)
of the cases while upper limb injuries were seen
in n=169(15.8%) of the cases. (p value 0.000).
Among male victims n=5912(91.8%) bites were
inflicted by stray dogs, followed by pet dogs
n=211(3.3%). Among female victims n=875(82%)
bites were inflicted by stray dogs followed by pet
dogs n=64(6%) (p value 0.000).

About 6787(90.3%) bites were inflicted by stray
dog attacks while pet dog bites were n=275(3.7%)
rest of the bites being attributed to attacks by
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Fig-1: Comparison of time of Bite & Gender.

other animals. In all age categories it was noticed
that males were far more affected by dog bites as
compared to females as shown in Graph-1, that also
compares time of bite with gender.

Among different age categories it was noted
that most victims, n=4456(59%) belonged to the
adult age group while old, aged individuals were
least victimized n=435(0.05%) by the animals. In
all age categories lower limbs were maximally
affected. N=828 (66.3%) of the children sustained

bite injuries on the lower limbs, among adolescents
n=1067(77.7%) sustained bite on the legs, among
adults n=3657(82.1%) were bitten on lower limbs
and among the old age n=359(82.5%) sustained
injuries on lower limbs. (p value 0.000).

When different age groups were analysed
according the animal that was responsible for the
bite it was observed that children n=1156(92.6%)
sustained bite injuries because of a stray dog
attack followed by n=40(3.2%) because of pet dog
attack. Among the adolescents n=1260(91.8%)
were attacked by stray dogs while n=52(3.8%)
were bitten by a pet dog. Among adult age group
most bite injuries n=3987(89.3%) were attributed
to a stray dog attack followed by pet dogs
n=170(3.8%). Among old, aged population most of
the bites were cause by stray dogs, n=393(90.3%)
followed by pet dogs n=13(3%). Among children
n=26(2.1%) had head bites, n=43(3.4%) had neck &
face bite (p-value = 0.000).

Bite category stratification revealed, out of
n=7408 bites n=63 (0.8%) were Category-I bites
while n=3812 (51.4%) were Category-lI and
n=3533(47.6%) were Category-III bites, a detailed
comparison of categories of bites according to
different age groups is shown in Table-I.

Table-I: Category of bite (as classified by who criteria) compared to age groups.

Category-I Category-11 Category-I11
Intact skin licked ~ Scratch & breech of skin ~ Multiple, transdermal bites
Age Category P Value
N % N % N %
Children (n=1248) 12 1 521 41.7 715 57.3
Adolescents (n=1373) 6 0.4 696 50.6 671 48.8
0.0000
Adults (n=4456) 41 0.9 2386 53.6 2029 45.5
Old Age (n=436) 4 0.9 209 48 222 51
Table-II: Time of bite by age group of patients.
Night to Morn- ~ Morning to Noon to evening Evening to Mid-  Time of bite not
ing (between  Noon (between (between night (between known
12:00 AM to 06:00 AM to 12:00 PM to 06:00 PM to (Reported after
Age Category 06:00 AM).  12:00 PM) 06:00 PM) 12:00 AM) 24 hours) P oalue
N % N % N % N % N %
Children (n=1248) 115 9.2 415 33.3 24 1.9 39 3.1 655 52.5
Adolescents (n=1373) 118 8.6 430 31.3 22 1.6 54 3.9 749 54.6
0.089
Adults (n=4456) 487 10.9 1420 31.9 50 1.1 196 44 2303 51.7
Old Age (n=435) 45 10.3 154 35.4 5 1.1 13 3 218 50.1
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Table-III: Outcomes of patients presented with dog bite.

Patients that com- Patients that

Patients with

Patients with grievous &

Total No. of  pleted vaccination  started but did not ~ vaccination ZZSZZ’Z;; difficult to treat injuries involv-
Patients from the same complete the vac- status not Pr R b'g ing head, face & neck, chest &
Centre cination known wt avies abdomen, & Multiple bites.
N % N % N % N % N % N %
7512 100 4126 54.9 3329 443 57 1.7 3 0.03 300 3.9

Theexacttime of bitewasknowninn=3586(47.7%)
while it was not recorded in n=3926(52.3%) of the
cases as they reported after 24 hours. Maximum
patients reported the time of bite between
morning to noon n=2418(32.2%) while minimum
cases of bite were seen between noon to evening
n=101 (1.3%). Time slot between evening to night
displayed n=302 (4%) while duration between
night to morning showed n=765(10.2%) of cases. A
detailed comparison of time of bite with different
age groups is displayed in Table-II.

Majority of cases n=939 (12.5%) were seen in
April whereas least cases were reported in May
n=389(5.2%). Other months’ showing a higher
rate of dog bites are March, n=895(11.9%) and
February, n=821(10.9%) while months showing
comparatively less frequency are July n=524(7%)
and June n=562(7.5%). Maximum bites n=570(7.5%)
were reported from Malir, followed by, n=280
(3.7%) from Landhi, n=249(3.3%) from Korangi and
n=179(2.3%) bites reported from Baldia Town.

Around n=4126(54.9%) victims completed
their vaccination from the same centre while
n=3329(44.3%) did not complete vaccination.
As far as the outcomes and status of completion
(Vaccine) is concerned the detailed analysis is
displayed in Table-III.

DISCUSSION

Amongst all animals, bites inflicted by dogs form
the greatest burden on the healthcare resources
and domesticated dogs are the topmost reason
behind rabies spread.”® In underdeveloped
countries this burden is further increased because
of the inaccessibility to the vaccine and its cost."
This study is compared to previous studies done
in both developed and underdeveloped countries
to identify different aspects of the problem and to
explore the factors having potential to modify the
magnitude of the issue.

In developed regions of the world it has been
noted that females, teenagers and children
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are more likely to be victim of dog bites as
compared to males>® and other age groups,
however in our study it was observed that males
were mostly bitten 85.7% while the rest of the
victims 14.2% were females, probably because
females in Pakistan usually stay at home due to
the social and cultural reasons. While children
comprised around 16% of victims that reported
to the hospital. The highest number of cases being
attributed to the adult age group being 59%. A
previous similar three-year study carried out
in the rural setting of Punjab* another province
of Pakistan, showed that similar findings were
observed as have been noticed during our study
like a greater number of victims belonged to
the male gender, most cases were reported with
lower limb injuries and 80% of the bites being
categorized as belonging to the categories II and
III. Their study was different as greater number
of victims being involved were children while in
our study most victims belonged to the adult age
group. The variations can be attributed to social
and cultural behaviors and can be influenced by
the attitude of the urban and rural population
towards animals.

Stray dog bites carry a high risk of infection as
these are unvaccinated dogs'*'® posing a greater
threat in comparison to the pet dogs which have
been responsible for most bites in the more
developed regions of the world.”'® In Pakistan
most of the bites are by stray animals rather than
the ones that are kept as pets probably because of
the number of the stray dogs being greater than
those kept as pets.

In a study taking place in China it was noted
that most of the bites categorized according to
WHO prescribed criteria as Category-II and
Category-III bites'® while very few less than 4%
of the bites reported as Category-I bites. Similar
findings were observed in the categorization
of bites in our study i.e., only 0.8% of the bites
belonged to Category-I, while 51.4% of the bites
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were categorized as Category-1I and 47.6% bites
were belonging to Category-III. Most probably
because Category-lI bites do not involve any
breach in skin are never taken as bites by the
victims and are ignored.

Peak number of cases reported in the month of
April followed by March and February while it
was also seen that substantially smaller number
of cases reported during the months of June
and July when the peak of the warm weather is
experienced in Karachi, unlike in other studies
conducted in United states and Korea where
maximum cases were observed in the warm
season especially in the month of May' a finding
different to the observations in our study. Greatest
number of dog bites in the study in Punjab* took
place during the months of May, June and July,
while in our study greatest number of cases were
reported in the months of April, March, February.
An observation in contrast to the previous studies
done in Pakistan is that the peak of bite incidents
were seen in summers while the peak of summers
is observed in Karachi in June & July months
in which less numbers of cases are reported. A
fact that can further be explored to identify the
reasons.

During our study we identified certain regions
within the city where the incidence of dog bite
was higher. Vaccination is available free of cost
only in very few government run or charity based
medical facilities, a fact that attributes for such a
large number of patients reporting to the hospital
where this study was conducted, controlling the
population of stray dogs within the city, providing
more animal bite clinics in the areas displaying
the greater number of cases with enhancing the
public awareness regarding this preventable
healthcare issue is the way to proceed forward in
addressing this problem.

Another important observation related to
outcome of patientsreportinglate, the frequency of
such cases being almost 52.3% in our study, along
with 54.9% of the reported patients completing
their vaccination from the same animal bite clinic
while the others either continued their vaccination
in some other hospital or discontinued,
discontinuation can be associated with the lack
of awareness within the population'™ a problem
that raises serious concerns. Another finding to
be noted was that three patients developed rabies
and died: a condition preventable but untreatable
in its course as shown in Table-III.
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Strength and Limitations of the study: It was
conducted in Karachi a city of Pakistan that
has been highlighted for its maximum number
of cases in comparison any other region in
Pakistan.® The data retrieved in this study was
from public sector hospital with the greatest
number of patients reporting not only from the
city but also from the surrounding rural areas.
Some of the limitations of the study were related
to not including other tertiary care government
run hospitals situated with in Karachi providing
treatment to dog bite victims.

Before this study was submitted to be published
it was cited in some national newspapers the
cases of dog bite increased in frequency and as
per news it was revealed that the turnover of
patients increased to 630 victims per day a very
high number in comparison to the one observed in
our study with multiple factors such as increased
population of stray dogs and administrative
deficits.” Similar news was published in another
newspaper highlighting same situation but
focused on the aspect of sudden surge in rabies
cases also revealing the acute shortage of the
rabies vaccine and its unavailability throughout
the province of Sindh.?

CONCLUSION

Research reveals Males belonging to adult age
group were most vulnerable, most bites were
inflicted in early hours, most common animal
inflicting the bites were stray dogs. Many victims
did not complete their vaccination from the same
centre. Peak of the summer was associated with a
decline in number of incidents.

Conflict of Interest: None.
Grant Support & Financial Disclosures: None.

REFERENCES

1. Weiss HB, Friedman DI, Coben JH. Incidence of dog
bite injuries treated in emergency departments. JAMA.
1998;279(1):51-53. doi: 10.1001/jama.279.1.51

2. Fonseca GM, Mora E, Lucena J, Cantin M. Forensic studies
of dog attacks on humans: A focus on bite mark analysis.
Res Rep Forensic Med Sci. 2015;5:39-51. doi: 10.2147/
RRFMS.592068

3. Jackson AC. Rabies: A medical perspective. Rev Sci Tech.
2018;37(2):569-580. doi: 10.20506/rst.37.2.2825

4. Ilyas N, Rahim K, Latif Z. Incidence of dog bite in rural
area (Chountra), District Rawalpindi, Province Punjab,
Pakistan. ] Med Allied Sci. 2017;7(2):99. doi: 10.5455/
jmas.263073

www.pjms.org.pk 798



10.

11.

12.

13.

14.

M. Ikram Ali et al.

Undurraga EA, Millien MF, Allel K, Etheart MD, Cleaton
J, Ross Y, et al. Costs and effectiveness of alternative dog
vaccination strategies to improve dog population coverage
in rural and urban settings during a rabies outbreak.
Vaccine. 2020. doi: 10.1016/j.vaccine.2020.06.006

Ahmad W, Mahmood F, Li Y, Duan M, Guan Z, Zhang
M, Ali MA, Liu Z. Immunopathological Studies of
Canine Rabies in Faisalabad, Pakistan. ] Anim Plant Sci.
2016;26(3):636-642.

Salahuddin N, Gohar MA, Baig-Ansari N. Reducing
cost of rabies post exposure prophylaxis: experience of a
tertiary care -hospital in Pakistan. PLoS Negl. Trop. Dis.
2016;10(2):e0004448. doi: 10.1371/journal.pntd.0004448
Salahuddin N, Jamali S, Ibraheem K, Sardar S. Awareness
about rabies post exposure prophylaxis in Pakistan among
patients and health care workers: Results from an Asian
Rabies Expert Bureau study. ] Coll Physicians Surg Pak.
2011;21(8):491-494.

Bizri A, Alawieh A, Ghosn N, Berry A, Musharrafieh U.
Challenges facing human rabies control: The Lebanese
experience. Epidemiol. Infect. 2014;142(7):1486-1494.
doi: 10.1017/50950268813002392

Ma X, Blanton JD, Millien MF, Medley AM, Etheart MD,
Fenelon N, Wallace RM. Quantifying the risk of rabies in
biting dogs in Haiti. Sci Rep. 2020;10(1):1-10. doi: 10.1038/
541598-020-57908-9

Liu Q, Wang X, Liu B, Gong Y, Mkandawire N, Li W, et
al., Improper wound treatment and delay of rabies post-
exposure prophylaxis of animal bite victims in China:
Prevalence and determinants. PLoS Negl. Trop. Dis.
2017;11(7):e0005663. doi: 10.1371/journal.pntd.0005663
Westgarth C, Brooke M, Christley RM. How many people
have been bitten by dogs? A cross-sectional survey of
prevalence, incidence and factors associated with dog
bites in a UK community. ] Epidemiol Community Health.
2018;72(4):331-336. doi: 10.1136/jech-2017-209330

Centers for Disease Control and Prevention. Nonfatal
dog bite-related injuries treated in hospital emergency
departments - United States, 2001. Morb Mortal Wkly Rep.
2003;52(26):605-610.

Cortez-Aguirre GR, Jimenez-Coello M, Gutierrez-
Blanco E, Ortega-Pacheco A. Stray dog population
in a city of southern Mexico and its impact on the
contamination of public areas. Vet Med Int. 2018. doi:
10.1155/2018/2381583

Pak J Med Sci  May - June 2021

15.

16.

17.

18.

19.

20.

Katica M, Obradovic Z, Ahmed NH, Mehmedika-Suljic E,
Stanic Z, Mohamed RS, et al., Interdisciplinary aspects of
possible negative effects of dogs on humans in Bosnia and
Herzegovina. Medicinski Glasnik. 2020;17(2).

Gamble L, Gibson AD, Shervell K, Lohr F, Otter I,
Mellanby R]. The problem of stray dogs. Revue scientifique
et technique (International Office of Epizootics).
2018;37(2):543-550. doi: 10.20506/rst.37.2.2822

Park JW, Kim DK, Jung JY, Lee SU, Chang I, Kwak YH,
Hwang S. Dog-bite injuries in Korea and risk factors for
significant dog-bite injuries: A 6-year cross-sectional
study. PLoS One. 2019;14(2):e0210541. doi: 10.1371/
journal.pone.0210541

Karimi A, Karimi B, Karimifard A, Taherimotlagh N,
Kasraei A, Safikhani F, et al., Causes of delay in offering
rabies post-exposure prophylaxis services in Abadeh
district of Iran. J. Acute Dis. 2020;9(1):20. doi: 10.4103 /2221-
6189.276078

Tunio H. 2019. Every Hour, Dogs Bite 26 People in
Sindh. [Online] Available at: <https://tribune.com.pk/
story /2102154 /1-every-hour-dogs-bite-26-people-sindh>
[Accessed 22 July 2020].

Reporter S. 2019. Dog-Bite Cases on the Rise amid Shortage
of Anti-Rabies Vaccine. [online] www.dawn.com.
Available at: <https://www.dawn.com/news/1491408>
[Accessed 22 July 2020].

Authors’ Contribution:

IA: Besides being responsible for the accuracy and
integrity of the work, conceived the idea, designed
the study, and was involved in finalizing the draft.
SJ: Helped in acquisition of data revised the article
identifying key parameters to assess. She is also
responsible for the accuracy and integrity of the
data.

TA & NA: Helped in data acquisition and statistical
analysis.

TA: Was also involved in literature review.

Vol. 37 No. 3

Authors:

Dr. M. lkram Ali, MBBS, DMJ.

Assistant Professor,

Department of Forensic Medicine,

Dr. Seemin Jamali,

Executive Director,

Jinnah Postgraduate Medical Centre,

Karachi, Pakistan.

Dr. Tehreem Ashraf,

Ex. House Officer,

Dr. Nasibullah Ahmed

Lecturer,

Department of Forensic Medicine,
: Ziauddin University,

Karachi, Pakistan.

www.pjms.org.pk 799



	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk37078474
	_Hlk37078917
	_Hlk37078433
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_GoBack
	_GoBack
	_Ref51232703
	_Ref52195783
	_Hlk45715904
	_Hlk46432486
	_Hlk46436901
	_Hlk60521780
	_Hlk60521943
	_Hlk60522149
	_gjdgxs
	_GoBack
	abstract
	_GoBack
	_GoBack
	_Hlk30579430
	_GoBack
	_ENREF_15
	_GoBack
	_GoBack
	_Hlk60835811
	_GoBack
	_Hlk58152900
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_GoBack
	_Hlk51161783
	_GoBack
	_GoBack
	_GoBack
	bau2
	bau1
	_GoBack
	_GoBack
	_GoBack
	_Ref244703647
	_Ref244704344
	_GoBack
	_ENREF_151
	_ENREF_159
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk43804998
	_Hlk44748465
	_GoBack
	_Hlk44748491
	_Hlk44748510
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_16
	_ENREF_15
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK129
	_Hlk48765418
	_Hlk48765475
	_GoBack
	OLE_LINK7
	OLE_LINK10
	OLE_LINK11
	OLE_LINK6
	_GoBack
	OLE_LINK3
	_GoBack

