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virtually, on 27™ March, 2026 (Friday).
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Principal Investigators undertaking MRU funding projects (including under process projects) and residents
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Date: 27.03.2026 (Friday)

Time: 3:00 PM onwards :
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Event name: Research Masterclass under DHR-ICMR Research Grand Rounds

Speaker Name: Dr. Manoj V. Murhekar, Director & Scientist ‘G, National Institute of Epidemiology,
Chennai, Tamil Nadu.

3. The research paper to be discussed during the Masterclass will be uploaded on the RIMS website
and circulated to the concerned Departments/Colleges through official email.
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Multi-Disciplinary Research Unit,
RIMS, Imphal
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Sansad Marg, New Delhi ~ 110001

Dated 12.03.2028
To

The Dean/ Principall Director of Medical Colfeges/ Institutes
Subject: Request to attend Research Masterclasses for MRU network— reg.
SirfMadam,

DHR-ICMR has initiated a dedicated platform fo conduct Research Grand Rounds fo
strengthen the National research ecosystem through sustained coliaboration and knowledge
exchange. The objectives of the Research Grand Rounds are as follows:

| To deliberate on research methodologies, analytical tools, and emerging scientific
approaches
. To sirengithen the methodological understanding amongst researchers needed io
implement different kinds of research. '
. To foster collaboration and connectivity across research institutions

2 These Research Grand Rounds will be organized as monthly webinars entitled
‘Research Masterclass’ proposed around the last Friday of each month. The speakers for these
Research Masterclasses will be eminent research scientists in the country who will be
discussing their origina! research work in details frorm methodological point of view,

3. The next Research Masterciase I8 scheduled for 27.03.2028 (Friday!} at 3:00 PM. The
invited speaker is Dr. Manoj V. Murhekar, Director & Scientist *G’, National Inslitute of
Epidemiciogy, Chennai, Tamil Nadu. The research paper to be discussed during the research
masterclass is enclosed. The link for the research masterciass will be shared shortly.

4 Accordingly, it is requested to kindly disserminate the information in your institution and
ensure maximum participation m Research Masterclass. Your institute is requested to share at
least two questions related to research paper attached on the following email: dhr-mru@gov.in
latest by 24.03.2026. These questions will be discussed with the speaker during masterciass.

Yours faithiully,

_ g:ﬁw::_%(;} R

{(Dharkat R. Luikang)
Deputy Secratary to the Govt. of India

Caopy to: The Nodal Officer of Multi-Disciplinary Research Units (MRUs)
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1. Figure 1: Districts selected for the Human rabies death and animal bite burden survey, India, 2022-2023
Region State Districts
Uttarakhand Dehradun/Pithoragarh/Udham Singh Nagar/Haridwar
North Uttar Pradesh Meerut/Sitapur/Allahabad/Mau
Punjab Gurdaspur/Shahid Bhagat Singh Nagar/Firozpur/Amritsar
Nagaland Mon/Zunheboto/Dimapur/Kiphire
North-East  Tripura West Tripura/Sepahijala/Gomati/Unakoti
Assam Barpeta/Dhemaji/Cachar/Nalbari
Bihar Madhubani/Siwan/Nalanda/Nawada
East Chhattisgarh Baloda Baazar/Bastar/Korba/Rajnandgaon
Odisha Sundargarh/Jagatsinghapur/Khordha/Kalahandi
Madhya Pradesh  Bhind/Neemuch/Rajgarh/Chhindwara
West Gujarat Mahesana/Rajkot/Kheda/Valsad
Maharashtra Nagpur/Nashik/Raigarh/Satara
Telangana Kamareddy, Hyderabad, Narayanpet, Mahabubabad
South Kerala Kannur/Malappuram/Ermakulam/Pathanamthitta
Tamil Nadu Chennai/Salem/Nagapattinam, Tirunelveli

B Selected Districts



2. Weight calculation, Human rabies death and animal bite burden survey, India, 2022-2023

We used multistage sampling comprising different stages of selection involving varying probabilities of selection. We have accounted for
the different probabilities in terms of weights in the final analysis.

The steps involved in the calculation of weight:

1. Determining the probability of selection at each stage:

At each stage of sampling, we calculate the probability of selection for each unit (i.e., state > district = village/wards > CEB }. The
probability of selection at each stage (Pi) depends on the sampling method we used (i.e., simple random sampling in the selection of
states and probability proportional to size in subsequent stages).

2. Calculation of overall probability of selection:

We calculated the overall probability of selection for each sampled unit as the product of the probabilities of selection at each stage as
Poverali=Pstate X Paistrict Pyillage/ward * Pcge. Here, Pstate is the probability of selecting a state (primary sa mpling unit), Paistrict is the probability of
selecting a district (secondary sampling unit) within the state, and so on.

3. Computing Design Weights:

The design weight (W) for each unit is calculated as the inverse of its overall probability of selection i.e., W = 1/ Poverall

4, Adjust for Nonresponse:

Based on the response rates we calculated the nonresponse adjustment factor. We then adjust the weights of the respondents using a
nonresponse adjustment factor to compensate for the non-response and calculated the final sampling weight.



3: Steps and sources of input data for the WHO decision tree probability model, Human rabies death and animal bite burden survey,
India, 2022-2023

The model uses twe formulas to predict the number of human deaths due to rabies.

The formula to calculate human rabies deaths is

Incidence of suspected rabies dog bite (Irabid dog bite) * POpUlation at risk {Q)* Probability of death after being bitten by a rabid dog
(PDeath)

Step 1: Incidence of suspected rabies dog bite (Irabid dog bite)
Deg bites identified in the survey was classified as bite by a normal dog or bite by a suspected rabid dog using the Tepsumethanon et al
Six criteria for rabies diagnosis in living dogs. Incidence of suspected rabies dog bite was calculated by considering the number of

suspected rabid dog bites in last one year as the numerator and surveyed population as the denominator.

Step 2: Population at risk (Q)

Population at risk (Q) was the population of India obtained from the 2021 census report

Step 3: Probability of death after being bitten by a rabid dog {Ppeatn}

Probability of death after being bitten by a rabid dog (Poeawn) was calculated using the following formula from the decision tree model
P1 * [(P2*PB) + (P3*P7) + (PA*P8) + PH*P3J)] * (1 - P10)



Probabilities

Source of the input parameter/data

P1 Suspected rabid dog being rabid

Using data from the 6 animal laboratories for 12 states of India

P2 Bite injury to the head

Using the data from community survey

P3 Bite injury to the arms

Using the data from community survey

P4 Bite injury to the trunk

Using the data from community survey

P5 Bite injury to the legs

Using the data from community survey

P6 Development of rabies following bite injury to the head

P7 Development of rabies following bite injury to the arms

P8 Development of rabies following bite injury to the trunk

P9 Development of rabies following bite injury to the leg

Using the data from literature

P10 Probability of receiving post-exposure treatment if bitten by

a suspected rabid dog

Using the data from community survey




4. Figure 2: Flow chart illustrating the enrolment of participants in the survey

15 states
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5. Table 1: Characteristics of Animal Bite among study participants, Human rabies

death and animal bite burden survey, India, 2022-2023

Characteristics of animal and dog bite Number
No of animal bites reported in the last b years 5,309
VNo of Idog bites reported in the last 5 year 4,289
" No of animal bites reported in the last 3 years 4,073
No of dog bites reported in the last 3 year 3,218
No of animal bites reported in the last 1 year 2,052
No of dog bites reported in the last 1 year 1,576

Annual incidence

Incidence (Per 1000) 95% CI

Unweighted annual incidence of animal bite 6.115.8-6.3]
Weﬁighted anmlal in&dence of ani“r‘nal bife 6.6 [5.7—7.6]“‘
" Unweighted annua! incidence of dog bite 4.7 [4.4-4.9]
Weighted annual incidence of dog bite 5.6 [4.8-6.6]
Weighted annual incidence of dog bite by age (in years) of the bite
victim
0-14 7.5 [5.8-9.6]
15-60 4.7 [4.1-5.4]
560 7.8 [5.2-11.5]
Weighted annual incidence of dog bite by gender of the bite victim
Male 7.6 [6.6-8.8]
Femaie 3.5[2.84.4]
Weighted annua! incidence of dog bite by type of residence
Rural 5.8 [4.8-6.9]
Urban 5.0 {4.1-6.0]
Dog bite victims sought medical care at a health facility (n=1,576)
Yes 1,317 (83.6)
Time gap between the bite and medical care sought (n=1,317)
© Withiniday 1,067 (81.0)
1 day - 3 days 236 (17.9)
3 days - 7 days 810.6)
] More than 7 days 6 (0.5)
Anti Rabies Vaccine coverage of dog bite victims
Received anti rabies vaccine (ARV) (n=1,578) 1,253 (79.5)




Characteristics of animal and dog bite

Number (% of total)

Route of adrnmistratron (n= 1 253)

Intra dermal (ID) 836 (66.7)
Intra muscular {IM) 417 (33.3)

ARV dose completed (ID route of administration) (n=838)
~ 1dose only 55 (6.6)
2 doses only 96 (11.5)
~ 3dosesonly 181 (21.6)
4 doses 504 (60.3)

ARV dose completed {IM route of administration) (n=417)
A 1 dose only 29(6.9)
2 doses only 30(7.2)
3 doses only 137 (32.9)
4 doses only 87 (20.9)
7 5doses S 134 (32.1)

Reason for not vaccinated (n= 323)

Not aware of post exposure prophylams/ Don’t know where '

183 (566.7)

to get the vaccine

General_ly, don't bfelieve in _vaccine/Vaccine will not be 30(9.3)

helpful in preventing the disease

g:)an;;.gtoende? traditional healer/Siddha/Ayurveda 24 (7.4)

Minor scratch (5.9)

Can't miss work (4.6)

Only TT taken 13 (4.0)

Couldn’t éﬁord the vaccine (3.1)

Bitten by a vaccinated dog (2.7)

Hospital too far/No transportation (2.2)

Fear of side effects, pain at the injection site and fever/

Heard from social media/neighbor/religious leader/mass 7(2.2)

media that vaccine is harmful

Vaccine not available 6 (1.9)
Received rabies immunoglobulin (RIG) (n=1,576) 81(5.1)
Site of RIG (n=81)

Into the wound 48 (59.4)

Into the wound & Deltoid 28 (35 4)

Into the wound & Giuteal -5)

Into the wound & Antero laterat thigh ( 7)




6. Figure 3: Annual Incidence of Dog bite by Regions, Human rabies death and animal
bite burden survey, India, 2022-2023

Regions

[ 1 East
{1 North-East

B North
B South




7. Table 2: Factors associated with non-receipt of ARV among dog bite victims, Human rabies death and animal bite burden survey,

India, 2022-2023

. Vaccinated Adjusted OR
Characteristics NO Yes OR (95% CI) P value (95% CI) P Value
(n=323(%)  (n=1,253 (%))
Region
North 95 (29.4) 314 (25.1) 431[260-7.43]  <0.0001  5.25[3.02-9.43]  <0.0001
North-East 87 (26.9) 174 (13.9) 742407 - 12.45]  <0.0001  5.42[2.94-10.00]  <0.0001
East 33(10.2) 194 (15.5) 2.42 [1.30 - 4.51] 0.005 2.42[1.24 - 4.73] 0.010
West 87 (26.9) 272 (21.7) 455[2.68 - 7.74]  <0.0001  4.66([2.66 -8.16]  <0.0001
South 21(6.5) 299 (23.8) 1
Age (in years)
0-14 107 (33.1) 395 (31.5) 0.98 [0.63 - 1.53] 0.933
15-60 179 (55.4) 724 (57.8) 0.89 [0.58 - 1.38] 0.617
>60 37 (11.5) 134 (10.7) 1
Gender
" Male 222 (68.7) 825 (65.8) 1.14[0.87 - 1.50] 0.344
Female 101 (31.3) 428(34.2) 1
Dog Type
Pet 139 (43.0) 475 (37.9) 1.24[0.94 - 1.63] 0.133 1.39[1.02 - 1.89] 0.039
AAAAAA Stray/ Wild 184 (57.0) 778(62.1) 1




Vaccinated

Adjusted OR

T o,
Characteristics No Yes OR (95% Cl) P Value (95% CI) P Value
(n=323 (%) (n=1,253 (%))

Status of Dog after ten days
Alive 232 (71.8) 834 (66.6) 1.28[0.97 - 1.70] 0.085 1.12[0.82 - 1.53] 0.482
Died/Killed within 10
days/Don’t Know/
Not available for 91(28.2) 419 (33.4) 1
observation

Dog vaccinated
Yes 48 (14.9) 182 (14.5) 1.03[0.70 - 1.50] 0.890
No/Don’t Know 275 (85.1) 1,071 (85.5) 1

Total number of bite wounds
1 305 (24.4) 1,152 {91.9) 1.49[0.84 - 2.62] 0.170 1.35 [0.76 - 2.42] 0.308
=2 18(5.6) 101 (8.1) 1

Type of wound
Abrasion 244 (75.5) 786 (62.7) 1.83[1.35 - 2.49] <0.0001 2.00[1.42 - 2.82] <0.0001
Laceration/ Puncture
Wound,/Avulsion 79 (24.5) 467 (37.3) 1

Site of bite
Head/Face 12 (3.7) 30(2.4) 1
Trunk 10(3.1) 59 (4.7) 0.42[0.16 - 1.11] . 0.080 0.54[0.20-1.48] 0.231
Arm/Forearm 87 (26.9) 302 (24.1) 0.72[0.34 - 1.53] 0.394 0.94[0.42 - 2.10] 0.873
leg/Feet 214 (66.2) 862 (68.8) 0.62[0.31 - 1.25] 0.182 0.85[0.40 - 1.80] 0.663
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Vaccinated

Adjusted OR

Characteristics No Yes OR (95% CI) P value (95% Cl) P value
(n= 323 (%)) (n=1,253 (%))
Education of head of the
household
Professional or
honors/graduate 29(9.0) 132 (10.5) 1
Schooling (primary,
middle and high 218(67.5) 918 (73.3) 1.08 [0.69 - 1.70] 0.737 0.86 [0.54 - 1.40] 0.551
school)
llliterate/ read and
write with no formal 76 (23.5) 203 (186.2) 1.70 [1.03 - 2.82] 0.038 1.51[0.88 - 2.62] 0.138
education
Type of house
Pucca 144 (44.6) 758 (60.5) 1
Semi-pucca 82 (25.4) 336 (26.8) 1.28 [0.94- 1.75] 0.114 1.37 [0.95- 1.96] 0.088
Kuccha 97 (30.0) 159 (12.7) 3.21[2.32 - 4.45] <0.0001 2.64 [L.77 - 3.94] <0.0001
Toilet facilities
Yes (Own, Shared &
Public toilet) 283 (87.6) 1,130 (90.2) 1
No (Use open space) 40 (12.4) 123 (9.8) 1.30[0.83 - 2.03] 0.250
Cluster type
Rural 246 (76.2) 868 (69.3) 1.42 [0.98 —~ 2.04] 0.062 1.07 [0.73 - 1.56] 0.718
Urban 77 (23.8) 385 (30.7) 1

11



8. Table 3: Household pet ownership and rabies vaccination, Human rabies death and

animal bite burden survey, India, 2022-2023

Characteristics of the pet/domestic animal Number (% of total)
Owns pet/domestic animal (N=78,807) 19,994 (25.4)
Type of pet (N=19,994)
" Dog 3,714 (18.6)
 Cat 2,817 (14.1)
~ Cow 10,231 (51.2)
Goat/sheep 5,137 (25.7)
Pig 1,637 (8.2)
Horse 31(0.2)
Donkey 10(0.1)
Rabbit 121(0.7)
Monkey 8 (0.04)
Others (Buffalo, 0x, Camel, Mongoose) 2,966 (14.8)
No of pet dogs in each household (N=3,714)
~ Onedog 3,186 (85.8)
Two dogs 401 (10.8)
Three or more dogs 127 (3.4)
Vaccination status of the dog (N=4,369)
~ Vaccinated | 2,223 (50.9)
Not vaccinated 2,052 (47.0)
Don't know about vaccination status 94 (2.1)
Own dog(s) died in the past year (N=78,807)
Yes 1,150 (1.5)
Provide care for other dogs (N=78,807)
" ‘Stray dog 13,215 (16.8)
Community dog 7,217 (9.1)
Does not provide care 58,375 (74.1)
Type of care provide for the stray/community dogs (N=20,432)
" Food | 19,759 (96.7)
 Water 14,333 (70.2)
Cshelter 953 (4.7)
Veterinary care 17 (0.1)
Any member in the household received pre-exposure prophylaxis
(N=78,807)
Received 453 (0.6)

12




9. Figure 4: Classification of bites as bite by a suspected rabid dog or normal dog

using Tepsumethanon et al. Six criteria for rabies diagnosis in living dogs

dog

t Criteria for suspecied rabid J
(N=1|576)

- Status of the dug

Not rabid } ‘Rabid

[ I i
Less than one month One month or more [ Mot known
(n=32) {r=399) (n=48)

Not rabid

Normal
n=275
Not rabid
| | |

I :
A‘::gt:n‘;?i‘zai?’m Gradual onsel Not knowrni ¢ Missing

=7 How did the iilness
LevolveT

i

Not rabid T T o T
How was the condifion during the |
= clirieal course inlast 35 days?

l !
Stable or improving } [ Symptoms and } t

Missing

with no treatment signs progréssing (n=143)

{H=0) {(n=12)

-~ Not known. 3
{n=18)

J

Not rabid

- Does the dog show the signof |

FoMCkGlingT Bona e

E E
{ Yes { No } Dor't know
(n=8) (n=43) .~ L (n=120)
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i
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- of the 18 signs of symptoms
= during the ladt week of ife ..
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10. Table 4: Dog Rabies positivity among suspected rabid dogs across laboratories of India (2017-2022)

No. of Positive

No. of Negative

Total no. of

Name of the State Year samples samples samples tested Positivity Region as per study
Karnataka 2017- 2022 931 271 1,202 0.775 South Zone
Assam 2017 -2022 15 2 17 0.882 North East Zone
Manipur 2017-2022 43 14 57 0.754 North East Zone
Himachal Pradesh 2018 & 2022 2 1 3 0.667 North Zone
Andhra Pradesh 2020 0 2 2 0.000 South Zone
Haryana 2020 0 1 1 0.000 North Zone
Gujarat 2017-2022 27 4 31 0.871 West Zone
Telangana 2022 1 0 1 1.000 South Zone
Tamil Nadu 2018-2021 Q0 36 126 0.714 South Zone
Maharashtra 2017-2022 85 46 131 0.649 West Zone
Kerala 2020-2022 200 61 261 0.766 South Zone
Uttar Pradesh 2017 - 2022 13 35 48 0.271 North Zone
1,407 473 1,880 0.748
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11. Table 5 Estimates of deaths due to human rabies using the WHO decision tree probability model (sensitivity analysis)

One-year data Using One year data Using

Parameter Description Three-yearsurvey data  Lower level 95% Cl of  Upper level 95% Cl of
P1 P1
No. of suspected rabid dog bites 164 59 69
Probability of a suspected rabid dog being confirmed rabid on
Pl laboratory diagnosis (Binomial distribution: n=1,880) 0.748 0.728 0.768
P2 Bite injury to the head or neck (Point estimate) 0.0305 0.0290 0.0290
P3 Bite injury to the hand orarm (Point estimate) 0.3049 0.2754 0.2754
P4 Bite injury to the trunk (Point estimate) 0.0549 0.087 0.087
P5 Bite injury to the leg or foot (Point estimate) 0.6098 0.6087 0.6087
PG E)r/oab?abélil;y;;gdevelopmg rabies following a bite injury to the head Triangular distribution: minimum=0.30, mode=0.45, maximum=0.60
p7 Probability of developing rabies following a bite injury o the hand Triangular distribution: minimum=0.15, mode=0.28, maximum=0.40
or arm by a rabid dog
P8 E;"abf;"gi’;y doggde"e"’p'”g rabies following a bite injury to the trunk Triangular distribution: minimum=0.00, mode=0.05, maximum=0.10
Pg Probability of developing rabies following a bite injury to the leg of Triangular distribution: minimum =0.00, mode=0.05, maximum=0.10
foot by a rahid dog
Probability of an individual receiving anti-rables vaccination if
P10 bitten by a suspected rabid dog (Point estimate) 08232 0.7826 0.7826
Probability of death (Ppeatn) . 0.01750043 0.01977501 0.02086155
Incidence of suspected rabid dog bite (Annual Incidence) (164/337,808)/3 69/337,808 69/337,808
At risk population {Q} 1,379,750,000 1,379,750,000 1,379,750,000

No. of human rabies deaths (95% Uncertainty Limit) in a year

3,008 (2,741-5,016) 5,573(3,897-7,1685) 5,879 (4,078 -7,560)

15



12. Table 6: COVID-19 movement restrictions overlapping the Recall period for animal bite history one-year, Human rabies death and
animal bite burden survey, India, 2022-2023

Recall period overlapping
with the COVID-19
movement restriction

State Name Start:f:/zsf the End ggsg the Recall period for animal bite history one year corresponding to first and
second wave
(March 2020 - August
2021)
Uttarakhand 19-10-2022 10-02-2023 19-10-2021 10-02-2022 No
Uttar Pradesh 24-02-2023 03-05-2023 24-02-2022 03-05-2022 No
Nagaland 23-06-2023 16-08-2023 23-06-2022 16-08-2022 No
Tripura 08-12-2022 04-04-2023 08-12-2021 04-04-2022 No
Assam 29-03-2023 26-08-2023 29-03-2022 26-08-2022 No
Bthar 22-12-2022 26-04-2023 22-12-2021 26-04-2022 No
Chhattisgarh 17-07-2023 25-08-2023 17-07-2022 25-08-2022 No
Odisha 24-11-2022 21-02-2023 24-11-2021 21-02-2022 No
Madhya Pradesh 08-02-2023 25-05-2023 08-02-2022 25-05-2022 No
Gujarat 23-11-2022 23-02-2023 23-11-2021 23-02-2022 No
Maharashtra 31-10-2022 19-01-2023 31-10-2021 19-01-2022 No
Telangana 05-01-2023 30-06-2023 05-01-2022 30-06-2022 No
Kerala 26-04-2023 29-06-2023 26-04-2022 29-06-2022 No
Tamil Nadu 02-03-2022 26-03-2022 02-03-2021 26-03-2021 Yes
Punjab 19-09-2022 10-02-2023 19-09-2021 10-02-2022 No
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13. Table 7a: Comparison of ARV vaccination by recall and documented evidence

Arv dose completed

Provides document

Informatlon based on recall

(n =240) (n=880)
n % n %
“ 1 t;i;)se only 26 (10.8) 46 (5.2)
2 doses only 21 (8.7) 85“210.1)
3dosesonly 42 (17.5) 237 (26.9)
‘‘‘‘‘‘‘‘ 4 doses only 112 (46.7) 408 (46.4)
| 5doses o 89"(16.3) 100 .( 11.4)

Table 7b: Comparison of ARV vaccination by recall and documented evidence for Intra

Muscular route of vaccine administration

Provides document Informatlon based on recall
Arv dose completed :
{n =87) (n=324)
n % n %
Ldoseonly 10 (11.5) 18 (5.6)
2 doses only 5 (5.8) 24 (7.4)
3 doses only 17 (19.5) 118 (36.4)
4doseson|y 17 (19.5) 68 (21.0)
7 b doses 38(43.7) 96 (29.6)

Table 7¢: Comparison of ARV vaccination by recall and documented evidence for Intra
Dermal route of vaccine administration

Arv dose completed

Provides document

Information based on recall

(n =153) (n=b556)
n% n %
1 dose only 16 (10.5) 28 (5.0
2 doses only 16 (10.5) 65 {11.7)
| 3 doses only 25 (16.3) 119(214)
4 doses only 96 (62.7) 344 (61.9)
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14. Figure 5: Flow chart illustrating the enrolment of participants in the survey

15 states
5 Regions

l

Number of households visited in
the study clusters

86,444
North -17,000
North-east -17,276
East -17,515
West -17,194
South -47,459

}

Number of households surveyed
78,807 (91.2%)

North - 18,010 (94.2%)
North-east - 15,494 (89.7%)
East - 15,515 (88.6%)
West - 15,920 (92.6%)
South - 15,868 (90.9%)

Number of

| households
"| that could not

be surveyed

Y

Door locked Households

North - 676 (4.0%)

North-east - 1,432 (8.3%)
East -1,363 (7.8%)
West - 1,186 (6.9%)
South - 1,377 (7.9%)

l

Number of individuals interviewed

337,808
North -73,674
North-east -67,787
East - 65,806
West - 68,788
South -61,753

No household members /
incompetent respondent

North - 164 (1.0%)
Notth-east - 226 (1.3%)
East - 376 {2.1%)
West -13(0.1%)
South - 92 (0.5%)

A 4

Refused Households

North - 150 (0.9%)
North-east - 124 (0.7%)
East - 261 (1.5%)
West - 75 (0.4%)

South =122 (0.7%)
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15. Table 8: Socio-demographic characteristics of study participants by regions, Human rabies death and animal bite burden survey,

India, 2022-2023

education

North North-East East West South
Socio-demographic characteristics
Number (% of total)  Number (% of total)  Number (% of total) ~ Number (% of total) ~ Number (% of total)
Age {in years) (N= 337,808) (N=73,674) (N=67,787) (N=65,806) (N=68,788) (N=61,753)
" 0-14 18,291 (24.8) 16,065 (23.7) 16,670 (25.3) 15,448 (22.5) 12,392 (20.1)
1560 49,754 (67.5) 46,729 (68.9) 44,527 (67.7) 47,594 (69.2) 42,139 (68.2)
>60 5,629 (7.7) 4,993 (7.4) 4,609 (7.0) 5,746 (8.3) 7.222 (11.7)
Median (IOR) 27 (15-42) 28 (15-43) 28 (14-43) 29 (16-45) 33 (18-50)
Gender (N= 337,808) (N=73,674) (N=67,787) (N=65,806) (N=68,788) (N=61,753)
Male 38,212 (51.9) 34,241 (50.5) 33,767 (51.3) 35,262 (51.3) 29,862 (48.3)
Female 35,431 (48.1) 33,507 (49.4) 31,999 (48.6) 33,502 (48.7) 31,860 (51.6)
Others 31 (0.04) 39 (0.1) 40(0.1) 24 (0.03) 31 (0.1)
fﬁj;gt’gg?‘;f the head of the houschold (N= 16,010) (N=15,494) (N= 15,515) (N= 15,920) (N= 15,868)
Professional or honors/graduate 1,769 (11.0) 1,335 (8.6) 1,763 (11.4) 2,148 (13.5) 2,193 (13.8)
Senior/higher secondary (11 & 12) 2,529 (15.8) 1,637 (10.6) 2,116 (13.6) 1,997 (12.5) 1,784 (11.2)
High school certificate (9 & 10) 3,570 (22.3) 4,093 (26.4) 2,740 (17.7) 3,874 (24.3) 3,964 (25.0)
Middle school certificate (6-8) 2,528 (15.8) 3,353 (21.6) 2,823 (18.2) 2,958 (18.6) 2,566 (16.2)
Primary school certificate (1-5) 2,610 (16.3) 2,616 (16.9) 2,909 (18.7) 2,873 (18.0) 2,362 (14.9)
lliterate/ read and write with no formal 3,004 (18.8) 2,460 (15.9) 3,164 (20.4) 2,070 (13.0) 2,999 (18.9)
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Socio-demographic characteristics

North

North-East

East

West

South

Number (% of total)

Number (% of total)

Number (% of total)

Number (% of total)

Number (% of total)

Occupation of the head of the household

(N=78,807) {(N= 16,010} {(N=15,494) (N=15,515) (N=15,920) (N=15,868)
Professional/managers/officials/legislator 313 (2.0) 299 (1.9) 258 (1.7) 356 (2.2) 521 (3.3)
Technicians/associate professionals 438 (2.7) 385 (2.5) 277 (1.8) 944 (5.9) 675 (4.2)
Clerks/clerical support workers 734 (4.6) 509 (3.3) 644 (4.2) 781 (4.9) 700 (4.4)
Service and sales workers 5,127 (32.0) 3,167 (20.4) 3,471 (20.4) 3,162 (19.9) 3,506 (22.1)
Agricultural and fishery workers 3,742 (23.4) 4,803 (31.0) 7,180 (46.3) 7,162 (45.0) 4,693 (29.6)
Craft and related trade workers 3,808 (23.8) 3,970 (25.6) 2,653 (17.1) 2,265 (14.2) 3,373 (21.3)
Homemaker 487 (3.0) 887 (5.7) 480 (3.1) 402 {2.5) 1,098 (6.9)
Unemployed 675 (4.2) 545 (3.5) 477 (3.1) 293 (1.8) 601 (3.8)
Retired 686 (4.3) 929 (6.0) 375 (2.4) 555 (3.5) 701 (4.4}

Type of house (N= 78,807) (N=16,010) (N=15,494) (N=15,515) (N= 15,920} (N=15,868)
Pucca 12,243 (76.5) 3,838 (24.8) 6,063 (39.1) 8,599 (54.0) 11,341 (71.5)
Semi-pucca 2,945 (18.4) 3,930 (25.3) 6,122 (39.4) 4,268 (26.8) 3,430 (21.6)
Kuccha 822 (5.1) 7,726 (49.9) 3,330 (21.5) 3,053 (19.2) 1,087 (6.9)

Toillet facility (N= 78,807) {N= 16,010) (N=15,494) (N=15,515) (N= 15,920) (N=15,868)
Own toilet {outside o7 inside the house) 12,451 (77.8) 11,318 (73.0) 10,489 (67.6) 12,666 (79.6) 14,364 (90.5)
Shared common toilet 2,215 (13.8) 3,745 (24.2) 2,736 (17.6} 1,309 (8.2) 600 (3.8)““
Public toilet 17 (0.1) 64 (0.4) 716 (4.6) 183 (1.1) 159 (1.0)
Use open space 1,327 (8.3) 367 (2.4) 1,574 (10.1) 1,762 (11.1) 745 (4.7)

22;0”;3;2%i;g‘h;rl‘jx:‘so(“ljf;‘gfgé‘;‘)‘e"’ed pre- (N=16,010) (N= 15,494) (N= 15,515) (N= 15,920) (N= 15,868)
Received 61 (0.4) 47 (0.3) 13 (0.1) 165 (1.0) 167 (1.1)
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16. Table 9: Characteristics of Animal Bite among study participants by regions, Human rabies death and animal bite burden survey,

India, 2022-2023

Characteristics of animal and North North-East East West South

dog bite Number Number Number Number Number
gnsj:;agbites reported in the last 1,245 989 633 1,116 1276
Sga%bites reported in the last 5 1,148 670 602 1,063 806
gn;gl‘ilsbites reported in the {ast 914 803 497 831 1,028
)l/)eoagrbites reported in the last 3 235 503 436 788 636
Fir;ig;‘?rl bites reported in the last 457 431 262 385 517
)l/);agr hites reported in the last 1 209 561 297 359 320
Annual incidence per 1000 Incidence [95% C] Incidence [95% CI] Incidence [95% Cl] Incidence [95% Cl] Incidence [95% Cl]

population

Unweighted annual incidence of

b 6.2 [5.66.8] 6.36 [5.78.7.0] 4.0 [3.54.5] 5.6 [5.0-6.2] 8.2[7.7-9.1]
eightec annustincidence of 7.5[5.7-9.9] 7.8(6.3-9.6] 4.413.65.2] 5.5 [4.7-6.4] 9.7 [8.2-11.6]
ggévgtggted annual incidence of 5.5 [5.0-6.1] 3.8[3.44.3] 3.4 [3.0-3.9] 5.2 [4.7-5.8] 5.2 [4.6-5.8]
Weighted annual incidence of 6.5 [4.8-8.8] 491[3.76.3] 3.813.1-4.7] 5.0 [4.2-5.9] 7.6[6.0-9.5]

dog bite
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Characteristics of animal and
dog hite

North

North-East

East

West

South

Incidence [95% Cl]

Incidence [95% Cl]

Incidence [95% ClI]

Incidence [95% Cl]

Incidence [95% Ci]

Weighted annual incidence of

dog bite by age (in years) of the

bite victim e o L
0-14 8.0 [4.9-13.2] 6.6 [4.5-9.8] 6.0 [4.5-7.9] 6.9 [5.6-8.6] 10.5[7.6-14.4]
15-60 5.5 [4.3-8.9] 4.2 [3.0-5.7] 2.8 [2.1-3.6] 4.3 [3.5-5.4] 6.6 [5.2-8.4]
>60 10.7 [4.9-23.8] 5.6[2.7-11.5] 6.0 [3.7-9.7] 5.8[3.9-8.6] 8.2 [5.4-12.4]

Weighted annual incidence of

dog bite by gender of the bite

victim
Male 8.1 [6.812.0] 6.0[4.9-7.4] 4.9 [4.0-6.1] 6.9 [5.8-8.3] 8.8 [6.4-12.2]
Female 3.6[2.2-6.1] 3.6[2.2-6.0] 2.7 [1.9-3.7] 3.0[2.2-3.9] 6.4 [4.8-8.4]

Weighted annual incidence of

dog bite by type of residence
Rural 6.8[4.9-9.6] 4.8[3.6-6.3] 3.4 [2.7-4.3] 5.0[4.1-6.0] 8.4 [6.5-11.0]
Urban 4.1[2.9-5.8] 6.1[3.0-12.7] 6.0 [4.2-8.7] 5.0[3.5-7.2] 5.7 [3.7-8.8]
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Characteristics of animal and North North-East East West South

dog bite Number (% of Total) Number (% of Total) Number (% of Total) Number (% of Total) Number (% of Total)

Biting animal (n= 2,052) (n=457) (n=431) (n=262) (n=385) (n=517)
Dog 409 (89.5) 261 (60.6) 7 (86.6) 359 (93 2) 320 (61.9)
Cat 7(3.7) 160 (37.1) 8 (10.7) 5 (3.9) 165 (31.9)
Monkey 0 (4.4) 3(0.7) 5 (1.9) 8 (2.1) 12 (2.3)
Rat 6 (1.3) 4(0.9) 1(0.4) - 14 (2.7)
Others (donkey, cow,
domestic pig, rabbit, 5 (1.1) 3(0.6) 1(0.4) 3(0.8) 6 (1.2)
jackal, leopard)

Category of dog (n=1,576) (n=409) (n=261) (n=227) (n=359) (n=320)
Pet 149 (36.4) 151 (57.8) 43(18.9) 83 (23.1) 8 (58.7)
Stray 260 (63.6) 110 (42.2) 184 (81.1) 276 (76.9) 132 (41.3)

Nature of attack (n= 1,576) (n=409) (n=261) (n=227) (n=359) (n=320)
Unprovoked attack 339 (82.9) 206 (78.9) 175 (77.1) 305 (85.0) 256 (80.0)
Provoked attack 70 (17.1) 55 (21.1) 52 (22.9) 54 (15.0) 4 (20.0)

ggigiﬁi'tlyé’;é:‘e dog for 10 (n=409) (n=261) (n=227) (n=359) (n=320)
Available 335 (81.9) 199 (76.2) 123 (54.2) 253 (70.5) 234 (73.1)

(Srf?__tl“jzz;he dog after 10 days (n=335) (n=199) (n=123) (n=253) (n=234)
Alive 306 (91.3) 193 (97.0) 113 (91.9) 236 (93.3) 218 (93.2)
Died 11 (3.3) 2 (1.0) 3 (2.4) 8(3.2) 7 (3.0)
Killed within 10 days 4(1.2) 3(L5) 7(5.7) 3(1.2) 5(2.1)
Don't know 14 (4.2) 1(0.5) ] 6 (2.4) 4(17)
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Characteristics of animal and North North-East East ‘_ West South

dog bite Number (% of Total) Number (% of Total) Number (% of Total) Number (% of Total) Nuber (% of Total)

Number of wounds (n= 1,576) (n=409) (n=261) (n=227) (n=359) (n=320)
One 381 (93.2) 249 (95.4) 207 (91.2) 315 (87.7) 305 (95.3)
Two 18 (4.4) 10 (3.8) 18 (7.9) 31(8.6) 11 (3.4)
More than two 10 (2.4) 2(0.8) 2 (0.9) 13 (3.6) 4(1.3)

Site of bite (n=1,734) (n=451) (n=275) (n=250) (n=418) (n=340)
Leg/feet 326 (72.3) 171(62.2) 174 (69.6) 288 (68.9) 223 (65.6)
Arm/forearm/hands 109 (24.2) 77 (28.0) 57 (22.8) 88 (21.1) 97 (28.5)
Trunk 10 (2.2) 11 (4.0) 14 (5.6) 28 (6.7) 12 (3.5)
Head/face 6 (1.3) 16 (5.8) 5 (2.0) 14 (3.3) 8(2.4)

Type of wound (n= 1,734) (n=451) (n=275) (n=250) (n=418) (n=340)
Abrasion 265 (58.8) 177 (64.4) 167 (66.8) 288 (68.9) 233 (68.5)
Laceration 138 (30.6) 80 (29.0) 45 (18.0) 62 (14.8) 69 (20.3)
Puncture wound 43 (9.5) 17 (6.2) 38(15.2) 2 (14.8) 36(10.6)
Avulsion 5(1.1) 1(0.4) 0(0.0) 6 (1.5) 2 (0.6)

Wound management (n=1,576) (n=409) (n=261) (h=227) (n=359) (n=320)
Wound wash done 286 (69.9) 209 (80.1) 144 (63.4) 188 (52.4) 218 (68.1)
;gﬁ!’gﬁg’a”abje 128 (31.3) 6(2.3) 3(10.1) 1(17.0) 58 (18.1)
Applied antiseptic 43 (10.5) 104 (39.8) 4(19.4) 4(17.8) 29 (9.1)
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Characteristics of animal and
dog bite

North

North-East

East

West

South

Number (% of Total)

Number (% of Total)

Number (% of Total)

Number (% of Total)

Number (% of Total)

Use to wash the wound(s)

(n=1,045) (n=286) (n=209) (n=144) (n=188) (n=218)
Wash with water and soap 254 (88.8) 164 (78.5) 130 (90.3) 151 (80.3) 150 (68.8)
Wash with water alone 32(11.2) 45 (21.5) 14 (9.7) 37 (19.7) 68 (31.2)
Locally available applicants - - - - -
(n=276) (n=128) {n=6) (n=23) (n=61) {n=58)
Chitly powder 86 (67.2) 1 19 (31.1) 3(5.2)
Turmeric powder 29 (22.7) 1 9 29 (47.5) 39 (67.2)
Others (snuff, powdered
tablet, oil, salt) 7 (5.4) 2 12 13(21.4) 8(13.8)
Plant sap/Coconut water 6 (4.7) 2 1 - 1(1.7)
Others (Mud, Coffee
Powder, Cow Dung, Cain,
Snuff, Powdered tablet, 1 7{121)
0il, Salt)
Medical care at a health facility - - - - -
(n=1,576) (n=409) (=26t} m=22n) . e (n=320).
Yes 334 (81.7) 191 (73.2) 200 (88.1) 285 (79.4) 307 (95.9)
Time gap between the bite and _ - - _ _
medical care sought (1=1,317) (n=334) (n=191) (n=200) (n=285) (n=307)
Within 1 day 244 (73.1) 159 (83.2) 158 (79.0) 255 (89.4) 251 (81.8)
1 day - 3 days 85 (24.4) 29(15.2) 37 (18.5) 29(10.2) 56 (18.2)
3 days - 7 days 4(1.2) 3(1.6) 1(0.5) - -
More than 7 days 1(0.3) - 4(2.0) ©1{0.3) -
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Characteristics of animal and
dog bite

North

North-East

East

West

South

Number (% of Total)

Number (% of Total)

Number (% of Total)

Number (% of Total)

Number (% of Total)

Post-exposure prophylaxis
coverage of dog bite victims

Received anti rabies

vaccine (ARV) (n=1,576) 314 (76.8) 174 (66.7) 194 (85.5) 272 (75.8) 299 (93.4)
Type of health facility (n=1,253) (n=314) (n=174) (n=194) (h=272) (n=299)
Public health facility
{PHC/CHC, DH/SDH/TH, 261 (83.1) 131 (75.3) 185 (95.4) 255 (93.7) 289 (96.7)
MCH}
Private health facifity 53 (18.9) 43 (24.7) 9 (4.6) 17 (6.3) 10 (3.3)
Route of administration _ _ _ _ _
(n=1,253) (n=314) (n=174) (n=194) (n=272) (n=299)
Intra dermal (ID) 244 (77.7) 57 (32.8) 102 (52.6) 239 (87.9) 194 (64.9)
Intra muscular (IM) 70 (22.3) 117 (67.2) 92 (47.4) 33 (12.1) 105 (35.1)
Site of vaccination (n=1,253) (n=314) (n=174) (n=194) (n=272) {n=299)
Deltoid 305 (97.1) 166 (95.4) 190 (97.9) 261 (96.0) 295 (98.7)
Antero lateral thigh 1(0.3) 6(3.4) 1{0.5) 2{0.7) 1{0.3)
Gluteal 8(2.6) 2(1.2) 3(1.6) 9({3.3) 3(1.0)
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Characteristics of animal and
dog bite

North

North-East

East

West

South

Number (% of Total)

Number (% of Total)

Number (% of Total)

Number (% of Total)

Number (% of Total)

ARV dose completed (ID route of

e o (no835) (n=244) (n=57) (n=102) (n=239) (n=194)
1 dose only 19 (7.8) 2(3.5) 5 (4.9) 17 (7.1) 12 (6.2)
2 doses only 27 (11.1) 5 (3.8) 7 (6.9) 38(15.9) 19(9.8)
3 doses only 69 (28.3) 9 (15.8) 9(8.8) 51 (21.3) 43 (22.2)
4 doses 129 (52.8) 41(719) 81(79.4) 133 (55.7) 120 (61.8)
e ey e of (n=70) (n=117) (n=92) (n=33) (n=105)
1 dose only 9(12.9) 7 (6.0) 2(22) 11(10.5)
2 doses only 3(4.3) 2(1.7) 8(8.7) 5 (15.2) 12 (11.4)
3 doses only 30 (42.8) 31(26.5) 39 (42.4) 8 (24.2) 29 (27.6)
4 doses only 9 (12.9) 10 (8.5) 12 (13.0) 4(12.1) 52 (49 5)
5 doses 19 (27.1) 67 (57.3) 31(33.7) 16 (48.5) 1(1.0)
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Characteristics of animal and
dog bite

North

North-East

East

West

South

Number (% of Total)

Number (% of Total)

Number (% of Total)

Number (% of Total)

Number (% of Total)

Reason for not vaccinated
(n=323)

(n=95)

(n=8T7)

(n=33)

(n=87)

(n=21)

Not aware of post
exposure prophylaxis/
Don't know where to get
the vaccine

22.1)

1{1.2)

1(1.2)

Generally, don't believe
in vaccine/Vaccine will
not be helpful in

preventing the disease

54 (56.8)

53(60.9)

25(75.8)

41.(47.1)

10

Consulted a traditional
healer/Siddha/Ayurveda
practitioner

9(10.4)

Minor scratch

2(2.0)

3(3.4)

2(2.3)

Can't miss work

1(1.1)

6 (6.9)

6 (6.9)

Only TT taken

2(2.1)

2(2.3)

2(2.3)

Couldn’t afford the
vaccine

17 (17.9)

3(34)

7 (8.0

N N N

Bitten by a vaccinated
dog

8{8.4)

2(2.3)

2(2.3)

Hospital too far/No
transportation

4{4.2)

2(2.3)

2 (6.1)

9 (10.3)

Fear of side effects, pain
at the injection site and
fever/ Heard from social
media/neighbour/religio
us leader/mass media
that vaccine is harmful

2 (2.1)

2(2.3)

3(9.1)

16 (18.4)

Vaccine not available

3(3.2)

4(4.6)

1(3.0)

1(1.2)
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Characteristics of animal and
dog bite

North

North-East

East

West

South

Number (% of Total)

Number (% of Total)

Number (% of Total}

Number (% of Total)

Number (% of Total)

Received rabies immunoglobulin

(RIG) (N=1,576) 7(1.7) 1(0.4) 13 (5.7) 6 (1.7) 54 (16.9)
Site of RIG (N=81) (n=7) (n=1} (n=13) (n=6) (n=54)
Into the wound 5 1 10 5 27 (50.0)
Into the wound and
deltoid 1 3 1 23 (42.6)
Into the wound & gluteal 1 - - 1(1.9)
Into the wound & antero
lateral thigh i ) i 3(5.6)
Type of health facility RIG was
received (N=81)
Public health facility
(PHC/CHC, DH/SDH/TH, 6 11 5 50 (92.6)
MCH)
Private Health Facility 1 1 2 1 4(7.4)
Type of wound received RIG
Avulsion (n=11) - 1 - 1 1
Puncture (n=179) 4(2.2) - 7(3.9) 4(2.2) 15(8.5)
Laceration (n=356) 3(0.8) - 4(1.2) 1(0.3) 20 (5.6)
Abrasion (n=1,030) - - 2(0.2) - 18 (1.7)
Documentation for vaccination _ _ _ _ _
(n=1,120) (n=314) (n=174) (n=194) (n=272) (h=166)
Provides information
based on recall 237 (75.5) 108 (62.1) 162 (83.5) 234 (86.0) 139 (83.7)
Provides documentation 77 (24.5) 66 (37.9) 32 (186.5) 38(14.0) 27 (16.3)
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17. Table 10: Household pet ownership and rabies vaccination by regions, Human rabies death and animal bite burden survey, India,

2022-2023

Characteristics of the pet/domestic animal

North

North-East

East

West

South

Number (% of total)

Number (% of total)

Number (% of total)

Number (% of total)

Number (% of total)

(n=16,010) (n=15,494) (h= 15,515) (n=15,920) (n=15,868)

Owns pet/domestic animal 4,111 (25.7) 5,923 (38.2) 3,252 (21.0) 4,484 (28.2) 2,224 (14.0)
Type of pet (n=19,994) (n=4,111) (n=5,923) (n=3,252) (n=4,484) (n=2,224)
Dog 846 (20.6) 1,301 (22) 196 (6) 351(7.8) 1,020 (45.9)

Cat 71(1.7) 1,677 (28.3) 135 (4.2) 307 (6.8) 627 (28.2)

Cow 2,062 (50.2) 2,585 (43.6) 2,680 (82.4) 2,395 (53.4) 509 (22.9)
Goat/sheep 934 (22.7) 1,707 (28.8) 618 (19.0 1,257 (28) 621 (27.9)

Pig 5(0.1) 1,611 (27.2) 14 (0.4) 2(0.04) 5(0.2)

Horse 17 (0.4) 3(0.1) 1(0.03 8 (0.2) 2(0.1)
Donkey 6(0.1) 1(0.02) - 3(0.1) -

Rabbit 37 (0.9) 58(1.0) 7(0.2) 8(0.2) 21(0.9)
Monkey - 6(0.1) 2(0.1) - -

Others (buffalo, ox, camel, mongoose) 1,125 (27.4) 7(0.1) 217 (8.7) 1,571 (35) 46 (2.1)

No of pet dogs in each household (n=3,714) (n=846) (n=1,301) (n=196) (n=351) (n=1,020)
One dog 774 (91.5) 1,042 (80.0) 182 (92.9) 317 (90.3) 871 (85.4)

Two dogs 59(7.0) 188 (14.5) 12(6.1) 22 (6.3) 120 (11.8)

Three or more dogs 13 (1.5) 71(b.b) 2(1.0) 12 (3.4) 29 (2.8)
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Characteristics of the pet/domestic animal

North

North-East

East

West

South

Number (% of total)

Number (% of totali)

Number (% of totai)

Number (% of total)

Number (% of total)

Vaccination status of the dog (n=4,369) (n=931) {n=1,631) (n=212) (n=397) (n=1,188)
Vaccinated 512 (65.7) 551 (33.8) 93 (43.9) 186 (46.9) 781 (65.2)
Not vaccinated 289 (31.1) 1057 (64.8) 114 (53.8) 195 (49.1) 397 (33.1)
Don't know about vaccination status 30(3.2) 23 (1.4 - 5(2.3) 16 (4.0) 20(1.7)
Own dog(s) died in the past year {N=78,807) (n=16,010) {n=15,494) {n= 15,515) {n=15,920) (n=15,868)
Yes 261 (1.8) 275(1.8) 74 (0.5) 82 (0.5) 458 (2.9)
Provide care for other dogs (N=78,807) (n=16,010) {n=15,494) (n=15,515) (n=15,920) (n=15,868)
Stray dog 6,748 (42.2) 714 (4.6) 1,522 (8.8) 3,418 (21.5) 813(5.1)
Community dog 420 (2.8) 861 (5.6) 503 (3.2) 5,153 (32.4) 280 (1.8)
Does not provide care 8,842 (55.2) 13,919 (89.8) 13,420 (87.0) 7,349 (46.1) 14,775 (93.1)
L’(’)pgi ?f,ﬁ;ge gg‘)”de for the stray/community (n=7,168) (h=1,575) (n=2,025) (n=8,571) (n=1,003)
Food 6,671 (93.1) 1,484 (94.2) 2,014 (99.5) 8,532 (99.5) 1,058 (96.8)
Water 5,944 (82.9) 1,150 (73) 1,488 (73.5) 5,093 (59.4) 658 (60.2)
Shelter 232 (3.2) 208 (13.2) 142 (7.0 63 (0.7) 308 (28.2)
Veterinary care 7 (0.1) 1(0.1) 1(0.1) 2 (0.02) 6 (0.5)
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18. Table 11: Comparison of the age, gender and type of residence of the participants
in the study with that of the Census 2011 India population

India Rabies study population 2011 Census Population
{N=337,808) (N=2,057,220,656)
Age (in Years) n (%) n (%)
0-5 27,256 (8.1) 137,406,673 (13.4)
6-18 78,147 (23.1) 313,088,772 (30.4)
” 1960 | w.204,2()6 (60.4) 516,896,063 (50.3)
>60 28,199 (8.4) 58,480,348 (5.7)
Gender
Male 171,344 (50.7) 1,064,313,544 (51.7)
Female 166,299 (49.2) 992,907,112 (48.3)
Type of residence
Rural 239,095 (70.8) 1,484,981,278 (72.2)
Urban 98,713 (29.2) 572,239,378 (27.8)
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19. STROBE Statement—Checklist of items that should be included in reports of

cross-sectional studies

ltem Recommendation Page
No No
(a) Indicate the study’s design with a commonly used term
Title and abstract 1 in the title or the abstract 3
itle and abstra (b) Provide in the abstract an informative and balanced 3
summary of what was done and what was found
Introduction
. Explain the scientific background and rationale for the
Background/rationale 2 investigation being reported 4
Objectives 3 State specific objectives, including any prespecified 4
hypotheses
Methods
Study design 4 Present key elements of study design early in the paper 6
Describe the setting, locations, and relevant dates,
Setting 5 including periods of recruitment, exposure, follow-up, and 6,7
data collection
- (@) Give the eligibility criteria, and the sources and methods
Participants 6 of selection of%a rticipants !
_ Cieariy define all outcomes, exposures, predictors,
Variables 7 potential confounders, and effect modifiers. Give 7
diagnostic ctiteria, if applicable
For each variable of interest, give sources of data and
Data sources/ g details of methods of assessment (measurement). NA
measurement Describe comparability of assessment methods if there is
more than one group
Bias 9 Describe any efforts to address potential sources of bias 6,7
Study size 10  Explain how the study size was arrived at 6,7
Explain how gquantitative variables were handled in the
Quantitative variables 11 analyses. If applicable, describe which groupings were 8
chosen and why
(a) Describe all statistical methods, including those used to 78
control for confounding ’
(b) Describe any methods used to examine subgroups and
- interactions 8
Statistical metnods 12 {c) Explain how missing data were addressed NA
(o) If applicable, describe analytical methods taking 78
account of sampling strategy ’
(e) Describe any sensitivity analyses 8
Results
(a) Report numbers of individuals at each stage of study—
eg numbers potentially eligible, examined for eligibility, Apx
confirmed eligible, inciuded in the study, completing follow- | Figure 2
Participants 13% 4B and analysed
(b) Give reasons for non-participation at each stage ;\igxure 5
. . Apx
(c) Consider use of a flow diagram Figure 2
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(a) Give characteristics of study participants (eg Table 1.
demographic, clinical, social) and information on exposures | Page No
Descriptive data 14* and potential confounders 8,9

(b) Indicate number of participants with missing data for

each variable of interest Na
Table
Outcome data 15* Report numbers of outcome events or summary measures gi’,’e No
9,10
(a) Give unadjusted estimates and, if applicable, Table 2
confounder-adjusted estimates and their precision (eg, Page N(;
95% confidence interval). Make clear which confounders 9.10

were adjusted for and why they were included

Main results 16 (b) Report category boundaries when continuous variables Table 1,

) Page No
were categorized 9.10
(¢) If relevant, consider translating estimates of relative risk NA
into absolute risk for a meaningful time period
Apx
Report other analyses done—eg analyses of subgroups and | Table 4,
Other analyses 7 interactions, and sensitivity analyses Page no
9,10
Discussion
Key results 18 Summarise key results with reference to study objectives 11,
Discuss limitations of the study, taking into account
Limitations 19  sources of potential bias or imprecision. Discuss both 14

direction and magnitude of any potential bias

Give a cautious overall interpretation of results considering
Interpretation 20  objectives, limitations, multiplicity of analyses, results from | 11-14
similar studies, and other relevant evidence

Discuss the generalisability (external validity) of the study

Generalisability 21
results

11

Other information

Give the source of funding and the role of the funders for
Funding 22  the present study and, if applicable, for the original study 8
on which the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Efaboration article discusses each checklist item and gives
methodological background and published examples of transparent reporting. The STROBE
checkiist is best used in conjunction with this article (freely available on the Web sites of PLoS
Medicine at http://www.plosmedicine.org/, Annals of Interna! Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the
STROBE Initiative is available at www.strobe-statement.org.
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Estimates of the burden of human rabies deaths and animal
bites in India, 2022-23: a community-based cross-sectional
survey and probability decision-tree modelling study

Jeromie Wesley Vivian Thangaraj, Navaneeth S Krishna, Shanmugasundaram Deviko, Suganya Egambaram, Sudha Rani Dhanapal,

Siraj Ahmed Khan, Ashok Kumar Srivastava®, Ayush Mishra”, Basavarej Shrinivasa®, Devendra Gour®, Major Madhukar*, Nirmal Verma®,
Parul Sharma*, Ravinder Kumar Soni*, Sabarinathan Ramasamy®, Sreelakshmi Mohandas*, Subrata Baidya™, Tanveer Rehman',

Vijay V Yeldandi*, Akashdeep Singht, Aswathy Sreedevit, BabasahebV Tandalet, Debjani Ram Purakayosthat, Mahendra M Reddyt,
Manju Toppot, Nitinkumar Valjibhai Solankit, Pramit Ghosht, Prashant Jaiswalt, Shaili Vyast, Shampa Dast, Subrata Kumar Palof,
Venela Prasanthf, Amanda G A Rezario, Chokkalingam Durairaian, Anitha Delli, Aruna Sasi, Chandhini Pandiyan,

Doddabale Hanumanthaieh Ashwathnarayane, Sem joy, Srikrishna istoor, Mysore Kalappa Sudarshan, Manju Rahi, Manoj v Murhekar,
and Human Rabies Study Collaboratorsi

Summary

Background Reliable and recent data of human rabies deaths and animal bites are not available in India, where a third
of global cases occur. Since there is a global target of eliminating dog-mediated lyman rabies by 2030, understanding
whether the country is on track is essential. We aimed to estimate the animal-bite burden and the number of human
rabies deaths in India,

Methods We conducted a community-based nationwide cross-sectional survey with a multistage clustersampling
design from March 2, 2022 to Aug 26, 2023, covering 60 districts in 15 Indian siates. The head of the household or an
adult family member was interviewed to collect information about animalk-bite history in family members, receipt of
anti-rabies vaccination {ARV), and death following animal bite in the family. Annual animal-bite incidence along with
95% Cls were estimated after applying the sampling weights and adjusting for clustering. We estimated anmsal
human rabies deaths using a decision-tree probability model with parameters from the community survey and
laboratory data on rabies positivity among suspected rabid dogs.

Findings Of the 337808 individuals residing in the 78 807 households surveyed, 2052 gave a history of animal bite,
mostly {1576 [76-8%]) due to dogs in the past 1 year. The weighted and adjusted annual incidence of animal bite was
6-6 (95% C15-7-7-6) per 1000 population, translating into 9.1 million bites nationally. Annual dog-bite incidence
was 5-6 (4-8-6-6) per 1000. Among people who had been bitten by a dog, 323 {20-5%) did not receive ARV, and
1043 (66- 2%) received at least three doses. Nearly half (615 [49-1%6]} of the 1253 individuals who received one dose did
not complete their full course of vaccination. We estimated 5726 (95% uncertainty interval 3967-7350) human rabies
deaths occurring annually in India.

interpretation Although there was a substantial decline in human rabies deaths over the past two decades, o eliminate
dog-mediated human rabies by 2030, India needs to fast-track its actiong by adopting a focused one-health approach,
Integrating human and animal surveillance, ensuring timely administration of full course of post-expesure
prophylaxis, and accelerating dog vaccination across the country are crucial steps towards this goal.

Funding Indian Council of Medical Research.

Copyright © 2024 Elsevier Ltd. All rights reserved, including those for text and data mining, Al training, and similar
technologies.

Introduction envisages a one-health approach, involving human and

Rabies, a fatal but vaccine-preveniable viral zoonotic
disease, causes approximately 59000 human deaths
globally each year, mostly because of dog bites.! United
Against Rabies, an alliance of partners from international
agencies, has made a global call to end human deaths
from dog-mediated rabies by 2030 (Zero by 30). To
achieve this goal, India has laid a roadmap through its
National Action Plan for Dog-Mediated Rabies
Elimination from India by 2030 (NAPRE). NAPRE

veterinary health sectors, the Agriculture Ministry,
municipal corporations, and Panchayati Raj Institutions
to achieve 75% dog-vaccination coverage by 2025, and
75% reduction in human rabies deaths by 2030. The key
component of the action plan includes mass dog vaccina-
tion, ensuring availability of rabies biologicals free of cost
at all levels of the health systern and strengthening
linkages between rabies surveillance in humans and
animals,
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Research in context

Eviderice before this'study .

We searched PubMed and Embase on june 11, 2024, for articles
reporting estimates on human ralsies deaths and animal-bite
incidence in India, using search terims such as "burden?,
“incidence”, “mortality”, and “death” in combination with
“rabies”, “anima bite”, "dog bite", and “India“, published in. -
English since Jan 1, 2004. We identified four studies related to
human rabies deaths estimation; two modelling studies done
in 2005 and 2015, ore verbal autopsy study for deaths that
oceurred in 2005, and a community-based survey done i
2003, All the studies estimated around 20000 human ralbies
deaths per year except for the verbal autopsy study, which
reported 12700 deaths. Additionally, we identified 40articles
reporting animal or dog-bite incidence. Of these, 31 were
hospital-based studies, and nine were comrauriity-baséd
studies. A systematic review done in 2021 reported ciude -
annual dog-bite incidénce to be between 0-26% and 250%.
However, all the studies were done in small geographical areas,

using convenient sampling methods within the catchment area .

of tertiary-care hospitals and did not have generalisability.
Human rabies surveillance data in India are unreliable. Inthis
context, we did a nationwide community survey 1o estimate
anithal-bite burden, human rabies deaths, and post-exposure .
prophylaxis (PEP} coverage.

Added value of this study _

Current estimates on human rabies death burden, animal-bite
burden, and PEP coverage are crucial for India to prioritise
strategies to achieve the global guwal of eliminating dog-
mediated human rabies by 2030 {the Zero by 30-goal).

In India, 17-4 million animal bites cccur annually,
resulting in 20565 human rabies deaths.** A multicentric
community survey on animal bites done in seven states
in 2017 demonstrated an anti-rabies vaccination (ARV)
coverage of 79.6%.° An evaluation of the human rabies
surveillance system indicated a substantial under
reporting of the number of bites and human rabies death
burden.” The last nationwide survey to estimate human
rabies deaths and animal-bite burden was done in 2003,
and this type of up-to-date country-gpecific data are
necessary for reliable global estimates.® Tn this context,
we did a community-based cross-sectional survey across
India to estimate animal-bite incidence. Using relevant
parameters from the survey, we estimated the number of
human rabies deaths using a probability decision-tree
model.

Methods

Study design and participants

Tndia has 788 districts across 28 states and eight union
territories. We did a community-based nationwide cross-
sectional survey in 60 districts across 15 Indian states
between March 2, 2022, and Aug 26, 2023 using a

www thelancet.comfinfection Vol 25 January 2025

A population-based: nationwide surveyto obtain information
orebite birden and fivmian rabies deaths has not been done in
the past two decades; Our survey spanned different regions of
Iriclia, covering a wide geographical area to ensure
representativerestimates at national and regional favels,
Our study findings indicated that araund 9-1.million animal
bites occur every year inIndia, with the majority caused by
dogs. Although 80% bF the dog-bite victims received one dose
of anti-rables vaceination, only two-thirds received three doses,
and 40% cotnpleted the prescribed vacdnation schedule. Only 4
tenth ofthe eligible bite victims séceived passive immunisation,
Qur survey also founid that around half of the pet dogs in the
‘Households were not vaccinated against rabies. We used the :
information from the survey.and dnimal laboratoriesand

- estimated 5726 human rabies deaths peryeatusing the
“probability decistori-tree model, showingnearly:a 75% decrease

in the number of dgaths in the past 20 years.

tmplications of all the available evidence

Newer estifigtes will have substantial implicationson the
global burder of rabies, given that india contributes around
35% of the global human rables deathurden. Findings from

this study will provide cfarity on the current status of this

butden and enable the programme managers topriotitise their
stréfegies ‘andtailor their efforts to éliminate-dog-mediated:.. ;
rabies by 2030. Specifically, india needs to adopta one-health
approach byintegrating human and animal surveillance,
ensuring thitely adminiétration 6f & full course of PEP for all bite
victims, and prioritising scale-up of mass dog vaceination - i
across the countmy.. :

muliistage cluster-sampling design. For sampling
purposes, we divided India into five geographical regions
{north, sputh, east, west, and northeast). We selected
three states from each geographical region using simple
random sampling. I each state, we selected four districts
using the probability proportional-te-size (PPS) method.
Within each district, we selected ten clusters {villages in
rural areas and wards in urban areas) using the PPS
method. From each duster, we randomly selected
one census enumeration block {gepgraphical area within
a village or ward delineated as part of decadal census
with around 130-150 households; figure 1, appendix p 1).

Assuming an animal-bite inddence of 1-7%, relative
margin of error of 10%, design effect of 2%, confidence
level of 95%, and non-response of 15%, we required a
sample size of 52267 people per geographical region.
With a minimum household size of 3-5 (census 2011),
we teeded fo cover approximately 15000 households
faround 5000 households per staie) in each region.
Therefore, a minimum of 140 households were to be
visited in each cluster to reach the sample size.

In each selected cluster, the study team visited
140 households sequentially after randomly selecting the
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One census enumeration block from each custer (vilfage or ward) selected by
simple rangdom sampling :

;

140 households in each census enumeration block

M Selected districts
A North region

2] Northeast region
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Figure 1: Sampling strategy, study districts

{A) Multistage chuster-sampling design employed for the survey. (B) Map cfthe
60 selected study districts from 15 states across five regions in india. The map
was created in QGIS version 3.34. The shape file was adapted by permission of
the Survey of India.

first household. If the selected census enumeration block
did not have 140 households, households in the adjacent
census enumeration block were included. Trained inves-
tigators, using Open Data Kit software on a tablet,
collected demographic details and histories of animal
bites and deaths caused by animal bite over the past
5 years for all the usual family members residing in the
household. Additional information including the type of
biting animal, status of the animal after the bite, circum-
stances leading to the animal bite, and receipt of
post-exposure prophylaxis (PEP) was collected for indi-
viduals reporting history of animal bites. Dog bites

: Study participants

Five geographical regions, three states from wach geographical reglon Age, inyears (n=337 808)
selected by simple random sampling 0-14 78866 (23-4%)

} 15-60 230743 (683%)
Four districts from each state selected by probabifity proportional to size, >80 28199 (83%)
12 distiicts from each geographical region ) Median (IQR) 28 (15-45)

¢' — Gender (n=§37 808)_
Ten clusters {villages or wards) selected from each district by proixability Male 171344 (50-7%)
proportional to size, 40 dusters perstate, 120 dusters pergeogeaphical region Female 166 299 (49-2%)

iv ’ Other 165 (0-1%;}

Educatien of the head of the houschsld (n=78 807)
Professional, or honours or graduate degree 9208 (11.7%)
10063 (12-8%)
18 241(23-1%)
14228 (18-0%)
13370 (17-0%)
13697 (174%)

Senior or higher secondary (grade 11and 12)
High-school certificate (grade g and 10)
Middle-school certificate (grade 6-8)
Primary-school certificate {grade 1-5)

tliterate, or can read and write with no formal
education

Occupationot the head of the household (n=78807)

Professional, managers, officials, and legislators 1747 {2-2%)

Technicians and associate professionals 2718 (3-4%)
Clerks or clerical suppart workets 3368 (4-3%)
Service and sales workers 18133 {23-0%)
Agricultural and fishery workers 27580 (35-0%)
Craft and related trade workers 16069 {20-4%)
Homemaker 3354 (43%)
Unemployed 2531 (3:3%)
Retired 3246 (4-1%)
Type of house (n=78 807)

Pucca 42084 (53-4%)
Semi-pucca 20695 (26:3%)
Kuccha 16028 (20-3%)
Tailet facility (n=78 207)

Own tollet {outside or inside the house) 61288 (77.8%)
Shared common toilet 10605 (13-5%)
Public toitet 1139 (1-4%)
Use apen space 5775 (7:3%)

Table 1; Sociodemographic characteristics of study participants

identified during the survey were classified as bite by a
normal or suspected rabid dog using the criteria
proposed by Tepsumethanon and colleagues.

Institutional Human Ethics Committee of the Indian
Council of Medical Research—National Institute of
Epidemiology and participating institutions approved the
study protocol. We obtained written informed consent
from participants older than 18 years, parental consent
from those younger than 17 years, and assent from par-
ticipants aged 7-17 years.

Statistical analysis

We used propertions, mean (SD), and median (IQR) 1o
describe household and participant characteristics. We
computed overall weighted annual incidence of animal

wrw thelancet. comfinfection Vol 25 Janvary 2025
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and dog bites along with 95% CIs using design weights
and adjusting for clustering. We calculated the product of
probability of selection of sampling units at each stage
and took its inverse to calculate the design weight. Design
welght was adjusted for the non-response to calculate the
final sampling weight (appendix p 2). We also calculated
weighted-bite incidence by age groups, gender, and type
of residence along with 95% CIs. In addition, we calcu-
lated the PEP coverage for ARV by doses, receipt of rabies
immunoglobulin, and wound care. We did a cluster-
adjusted univariable and multivariable logistic regression
analysis to identify factors associated with non-receipt of
ARV. Varmables with p<0-20 in the univariable analysis
were included in the final model.

We used the WHO recommended decision-tree dog-bite
probability model to estimate human rabies deaths by
using a series of probability steps developed by Cleaveland
and colleagues® and used for estimation of national and
global burden!®® The input parameters from the
community survey included annual incidence of suspected
rabid dog bites, ARV coverage, and distribution of dog-bite
wounds on the body. The data on rabies positivity among
suspected rabid dogs was obtained from six veterinary lab-
oratories catering to 12 Indian states. Estimated human
rabies deaths were obtained by multiplying the incidence
of suspected rabid dog bites from community survey by
the probability of death after being bitten by a suspected
rabid dog (appendix pp 3-4). We estimated 95% uncer-
tainty interval (Uls) for the estimated human rabies deaths
by using a Monte Carlo simulation for 10000 iterations.
Furthermore, we did a sensitivity analysis using the lower
and upper Cls of animal rabies positivity data and average
incidence of suspected rabies dog bite over a 3-year period.
The data were analysed using the survey data analysis
module in STATA SE version 17.0, and R version 4.2.2.

Role of the funding source

The funder of the study had no role in the study design,
data collection, data analysis, data interpretation, or
writing of the report.

Results
We surveyed 78 807 (91- 2%) of the 86 444 households (the
reasons certain households were not included in the
survey are presented in the appendix p 5}. History of dog
bite was collected for 337808 individuals from these
households (appendix p 5). The median age of the survey
participants was 28 years (IQR 15-45) years, and
171344 (50-7%) were men and 166299 (49-2%) were
women. 13697 (17-4%) heads of household (ie, the
person who was usually responsible for the upkeep,
maintenance, and made the financial decisions of the
household) were illiterate, 42084 (53.4%) resided in
pucca houses, and 73032 (92-7%) reported that they used
either their own, shared, or a public toilet facility (table 1).
2052 individuals reported a history of animal bites in
the past year, with 1576 (76.8%) attributed to dogs
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" Animal
A_nimai bites re;.:orte.d irithe past1 ;}ea} - 2052
Dag b[tésurey.lor.tec.i inthe past1year 1576
Biting anistial n=2052)* Lt
Dog 1576 {76-8%)
et o 385 (16-8%)
_Monf(ey ' ' B 48 (2-3%)
pay . S
" Other {doinkey, cow, domestic pig, rabbit, jackal, - 18 (0.8%)
or leopard) : ’
. Category of dog (n=1570)
Pet 614 (39-0%)
Stray 962 (61-0%)
Mature of attack (ﬁ=1576) o
Unprovoked attack 1281 (81:3%) 7
: Frovoke:d attack N 295 (18.7%) .
Availability o?the dog for 10 days (n=1576}
Available 1144 {72-6%)
Statosof the dog after 10 days (n=1144) S
Alive’ H : 1066 (932%)
Died : ; 31(27%)
Killed withif 10 days . 22(1.9%) - i
Notknéiwn : 25 (2:2%)
Number of wounds (n=1576}
One 1457 (92-4%)
Two 88 (5:6%)
Mare than two 31(2-0%)
 Site of bite {n=1734)
Lowe Tinibs (leg o Fest) _ 1182 (682%)
Upperiimbs (arm, foregrm, or ham:{s} : : 428 (247%) :
Totsdi . S S R ACET I
. Headorfats 49 (2-84%3
Type of wound (n=1734)
Abrasion 1130 (65:2%)
Laceration 384 (22.7%)
Puncture wound 1960(11:3%)
Avulsion 14(0-8%)
*Numbper (%of total),
Table 2: Characteristics of the biting Fnimal and peofile of the bites

(table 2). The annual unweighted animal-bite incidence
was 6-1 (95% CI 5-8-6-3) per 1000 population and the
annual incidence of dog bite was 4.7 (4.4-4.9)
per 1000 population. The weighted incidence after
adjusting for clustering was 6- 6 (5-7—7-6) for animal bite
and 5-6 (4-8-6-6) for dog bite per 1000 per year. Annual
dog-bite incidence was 7-5 per 1000 among children
aged 0-14 years, 7-8 per 1000 among people older than
60 years, and 7-6 per 1000 among male individuals and
3-5 per 1000 among females. The dog-bite incidence was
5.8 per 1000 in rural areas and 5-0 per 1000 in urban
areas (figure 2; appendix p 6). The annual dog-bite
incidence ranged between 3-8 to 7. 6 per 1000 in different
regions {appendix pp &, 21).
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Figure 2: Annual incidence of animal and dog bites overall and by demographic characteristics and post-exposure prophylaxis coverage among bite victims
(A) Comparison of unweighted and weighted annual incidence of animal bite and dog bite per 1000 population. Lines at the top of each bar represent 95% Cls.

(B) Annual weighted dog-bite incidence by age, gender, and type of residence per 1000 population. Lines at the top of each bar represent 95% Cis. (C) Proportion of
people bitten by dogs receiving ARV for at least une dose, three doses, and after campletion of the prescribed schedule. {D) Proportion of people bitten by dogs who
received RIG for various types of wounds. ARV=anti-rabies vaccine. RIG=rabies immunoglobulin,

Of the 1576 dog bites reported, 614 {39-0%) were by pet
dogs and 1281 (81-3%) were umnprovoked attacks.
1144 (72- 6%) dogs were available for monitoring of their
health status for 10 days, of which 1066 (93.2%) were
alive after 10 days, 31 (2-7%) died, and 22 (1-9%) were
killed. Most bites resulted in a single bite wound, pre-
dominantly on the lower lirnbs, upper limbs, torso, and
the head or face. The most common type of wound was
abrasion, followed by laceration, puncture wound, and
avulsion (table 2).

Of the 1576 bite victims, 849 (53 -9%) reported washing
their wounds with soap and water and 276 (17-5%)
applying some locally available remedies, such as chilli
and twrmeric powder (table 3). 1317 (83.6%) sought
medical care at health facilities, with most secking care
within 24 h (appendix p 6).

Among people who had been bitten by dogs,
1253 (79-5%) received at least one dose of ARV,
1043 (66-2%) received three doses, and 638 (40-5%)
received all the prescribed doses (figure 2; table 3;
appendix p 7). Of the 1253 individuals who received at
least one dose of ARV, 615 (49 .1%) did not complete their
full course of vaccines (appendix p 7). Of those who took
vaccination, 1121 (89-5%) obtained it from public health

facilities and 836 (66-7%) were administered intrader-
mally (table 3). The most comrnon reasons for not laking
the vaccine among unvaccinated individuals were lack of
awareness, 1o belief in vaccination, and a minority took
treatment from a traditional healer (appendix p 7). On
multivariable analysis, odds of non-receipt of ARV were
higher among dog-bite victims residing in north,
northeast, east, and west regions. Other factors associ-
ated with non-receipt of ARV were bite victims with
abrasion, being bitten by pet dogs, and residence in
kuccha houses (appendix pp 9-11).

Only 81 (5-1%) bite victims reported taking rabies
immunoglobulin, Among the 546 individuals with lacera-
tion, puncture, or avulsion wounds, only 61 {11-2%) had
reccived rabies Immunoglobulin (figure 2; table 3),
mostly from public health facilities at the district and
subdistrict levels (table 3).

Nearly a fourth of households interviewed reported
having a pet or domestic animal. Of these, 3714 (18- 6%)
households reported that they had a pet dog and around
half of the pet dogs were vaccinated (appendix p 12).

69 (4-4%) of the 1576 dog bites were classified as bites
by suspected rabid dogs {(appendix p 13), with the annual
incidence of around 2.0 pex 10000 population.
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Between 2017 and 2022, 1880 suspected rabid dogs
were tested by six rabies laboratories, with 1407 (74.8%)
testing positive for rabies on direct fluorescent antibody
testing {appendix p 14).

Of the 69 bites by suspected rabid dogs, 42 (60-9%)
were on legs, 19 (27-5%) were on arms, six (8-7%) were
on torsos, and two (2-9%) were on the head or face.
54 (78.3%) bite victims received at least three doses of
ARV,

On the basis of the aforementioned data, the probabil-
ity of death when bitten by a suspected rabid dog
estimated using the decision-tree model was around
2% (table 4).

Using the annual incidence of suspected rabid-dog
bites and the probability of death when bitten by a
suspected rabid dog, we estimated 5726 (95% UI
3967-7350) human rabies deaths occur in India
annually (table 4). The sensitivity analysis estimated
3908 (2741-5016) annual deaths based on the average bite
incidence over the past 3 years. Considering the
upper and lower 95% Cls of the data on rabies positivity
among suspected rabid dogs, the estimated deaths were
5879 (95% UI 4078-7560) for the upper limit and
5573 {3897-7165) for the lower limit of rabies positivity
among suspected rabid dogs {appendix p 15).

Discussion

Our survey estimated the annual incidence of animal
bites in India to be 6-6 per 1000 persons, translating to
9-1million bites annually, mostly caused by dogs. Nearly,
two-thirds of the dog-bite victims had taken at least
three doses of ARV. We estimated around 5700 human
rabies deaths occur annually in India.

A systematic review in 2021 reported crude annual
dog-bite incidence io be between (-26% and 2-5%, with
most studies reporting an incidence higher than 2%.2
The dog-bite incidence observed in our study was lower
than earlier studies. Higher incidences in earlier studies
could be due to their smaller geographical scope and
absence of probability sampling design. Our survey was
nationally representative, using probability samypling at
all levels of selection, with adequate sample size from
each region of India. Another possible reason for lower
incidence could be due to COVID-19 movement restric-
tions. However, the i-year recall period of animal-bite
history in 14 of the 15 states was after COVID-19
movement restrictions were lifted (appendix p 16), sug-
gesting that our estimates might not have been greatly
influenced by the pandemic. In 2019, the National Rabies
Control Programme (NRCP) reported 7- 2 million animal
bites based on facility reporting*® Our estimates of
9 million bites is close to the NRCP data before COVID-19,
considering 20% of bite victims do not attend health facili-
ties and 10% seek care from private health facilities,

Earlier studies in India estimated around 20000 human
rabies deaths annually.*" Compared to these estimates,
there has been a substantial decline, nearly 75%, in
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ARV=anti-rabies vicdination.

Pegple bitter bydogs
Wound managemenf (;:1=1576) . TR
“Wash with Water andsoap 849 (53-9%)
Locally available apphication . 276 (1745%)
Applied antiseptic < 284 (18:9%).
Locally availabie application (n=276)
Chilli powder 109 {39:5%)
Turmeric powder 107 (38-8%)
Plant sap or coconut water 10 (3-6%)
Other {mud, coffee powder, cow dung, coin snuff, powdered tablet, oif, or sait) 50 {18-1%)
A‘RV :o;zerage by dbses (.;a."lt.her intradermal or intrariuscilar) : S
Zero doses- ‘ C 323.20:5%)
Onedosé 84 (53%)
Twor-doses 126 (B-0%)
Three doses 318 (20:2%)
Four doses 591 37:5%)
Five doses - 134 (8-5%)
Type of health facility ARV was received (n=1253)
Public health facility (primary health centre or community health centre district 1121 (89-5%)
hospital or subdistrict hospital or Taluk hospital medical college hospital)
Private health facility 132 (10-5%)
Route of administration (n=1253) o E
- ntradermal- B36 (667%)
Intramuscular -1 417 (333%)
Site of ARV vacdnation (n=1253)
Deltoid 1217 (97-1%)
Anterolateral thigh 11 {0-9%)
Gluteat 25{2:0%)
L. Received rabies ilpmunégiobu[in (n:i576) 81(5-1%)
Type of health facility rables immunoglobulin was recaived (n=81)
Public health facility {primary health centre or community health centre district  73{90-1%)
hospital subdistrict hospital or Taluk hospital or medical college hospital)
Private health facitity 8{9:9%)
Type of bite wound and rabies immunoglebulin receipt
Avulsion (n=11) 3 (273%)
Puncture {1=179) 30(16-8%)
Laceration{n=356) 28(7.9%)
Abrasion {1n=1030} 20(1-9%)

Tabie 3: .Po;t-.ekg.)gsq re praphyiax‘ls coverage amiong dog-bite victims

deaths over the past two decades. Analysis of data from
the National Health Profile also showed a significant
decline in incidence of human tabies death from
2:36 to 0-41 per 10 milllen population between
2005 and 2020." The decrease in deaths could be due to
increased coverage of PEP among dog-bite victims. A
nationwide study conducted in 2003 indicated 30-5%
coverage of ARV and 2% coverage of rabies immuno-
globulin in dog-bite victims.® In our study, ARV coverage
was 06-2% and rabies immunoglobulin coverage
was 11-2%. Availability of ARV free of charge at public
health facilities and greater awareness regarding ARV
could have contributed to the increased ARV coverage™*
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1-yearsurvey data

Data source

Number of suspected rabid dog
bites

89

Probability of a suspected rabid dog  Binomial distribution: p=0-748

being confirmed rabid on
laboratnry diagnosis
{1407 of 1880)

Bite injuty to the head or neck
(point estimate)

Bite injury to the hand or arm
(point estimate)

Bite injurytothe torso (point
estimate)

Biteinjury to the leg or foot {point
estimate)

Probability of developing rabies
following a bite injury to the head
by arabid dog

Probabifity of developing rabies
following a bite injury to the hand
or arm by a rabid dog

Probability of developing rabies
following a bite injury to the torso
by a rabid dog B
Probability of developing rabies
following a bite Injury to the feg or
foot by a rabid dog

Probability of arn individuat
receiving anti-rahies vaccination if
bitten by a’suspected rabid dog
{point estimate)

Probability of death (p,,...)

Incidenice of suspected rabid-cog

0-0290
0-2754
G087

0-6087

Triangular distribution:
minimum 0-30, raode 0-45, and
maximium 0-60

Triangular distribution:
minimum 0-15, mode 0-28, and
rmaximum 0-40

Trianguiar distribution:
minimum 000, mode 005, and
maximym ¢-10

Triangular distribution:
minimum G-00, mode 0-05, and
maximom 0-10

Do hites identified inthe
community survey were
dassified sing
Tepsumethanon's six criteria

Using data from six laboratories

in 12 Indian states

' Community survey data

Community survey data
Community survey data

Community survey data

Cleaveland et ab®

Cleaveland et al,® Knobel et al,»
and Févre et al®

Ceaveland et al,* Knobel et al,?
and Fevieet aP®

Cleaveland et al® Kmobel etal,® &

and Févre etal®

bite {annual incidence)

At-risk population (Q)

Number of human rabies deaths
(95% unicertainty iimit) in Lyear

0-7826 Community survey data
002031828 P1x{(P2xP6) +(P3xP7) +
(P4 x P8} +(P5x P9)] % {1~P10)
69/337808 Numbet of suspected doy bites
inthe surveyed population
1379750000 Population of India (2022)

5726 (39567-7350) {Pan) % {@nnuiad Incidence) x (Q) -

Table 4: beaths due to human rabias estimated using the decision-tree probabil.ity model
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Given that rabies is a fatal disease, timely, complete,
and appropriate PEP is crucial. 20- 5% of bite victims did
not receive any ARV, with absence of awareness being
the most common reason for non-vaccination. Dog-bite
victims with abrasion were more likely not to take ARV,
possibly underestimating the severity of small wounds.
Focused IEC messaging is needed to stress the impor-
tance of seeking medical care even for minor abrasion.

Two-thirds of the bite victims in our survey received at
least three doses and only 40.5% completed their
scheduled course of vaccination. Additionally, about half
of the bite victims who received one dose did not complete
their full course of vaccination. Currently, in India, the
scheduled dates of vaccination are written on outpatient
sheets and bite victiins are advised to come on scheduled
vaccination dates. However, there is no system to remind
the bite victims about their due dates of vaccination.
Implementing reminder mechanisms such as SMS or

automatic voice calls, and in-person visits or telephonic
calls from health workers can reduce dropouts. NRCP
could also consider adopting the WHO-recommended
shortened 1-week abridged Cambodia regimen’® for better
compliance. Our study indicated that 50-67% of bite-
victims from northeastern and eastern states received
ARV intramusgcularly. NRCP should advocate intradermal
administration of ARVs in the deltoid region.

Only 11. 2% of eligible bite victims in our survey reported
receipt of rabies immunoglobulin, mostly from tertiary-
care facilities. Making rabies immunoglobulin widely
available in public health facilities is challenging because
of limited production and high cost.” Alternatively, use of
rabies monodlonal antibodies could be considered with
adequate training of health staff for correct use. Around
half of the bite victims washed their wounds with soap and
water and 17-5% used irritants such as turmeric and chilli
powder. Such practices might delay care seeldng and must
be discouraged through continuous awareness by IEC
messaging to the community.

In India, data on suspected human rabies deaths and
animal Dbites are collected through the Integrated Health
Information Portal of Integrated Discase Surveillance
Programme.”*® Additionally, NRCP collects this informa-
tion from public health facilities once per month.* During
2012-22, NRCP reported 6644 suspected human rabies
cases and deaths, whereas the National Health Profile
reported 2863 cases between 2005 and 2020 on the basis of
health management information system data.* However,
our study estimated around 5700 human rabies deaths
every year. The under-reporting of rabies deaths could be
caused by incomplete reporting from health institutions,
deaths occurring outside hospital settings, patients not
getting admitted to hospital, and misdiagnosis. One major
barrier to reporting human rabies cases is that victims
either rarely get or do not get admitted to hospital.
Additionally, the majority of human rabies cases are
suspected based on clinical symptoms and laboratory con-
firmation is not routinely feasible in all suspected cases.
Human rabies is a notifiable disease in India,® and states
need to leverage such legal framework to irnprove accurate
and timely reporting of all suspected human rabies cases
occurring within and outside health facilities,

Rabies surveillance in animals in India is limited to
ad-hoc reporting of suspected rabid animals to selected
veterinary laboratories,® with no integration between
human and animal surveillance systems. Integrated sur-
veillance is crucial for guiding rabies control activities
including monitoring health status of biting dogs if they
involve several biting incidents or are suspected to be
rabid, initiating field investigation to trace all human and
animal contacts and assessing for vaccination. This one-
health approach has been successful in Latin American
and southeast Asian countries** and is vital for
achieving the goal of Zero by 30 in India,

Mass vaccination of dogs is crucial for rabies elimina-
tion. Countries such as Mexico, Sri Lanka, and Bangladesh
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have successfully reduced human rabies mortality
through consistent annual mass dog vaccination
campaigns.™ In India, dog vaccination is done alongside
the Animal Birth Control (ABC) programme, but data on
dog vaccination coverages are scarce, and implementa-
tion. of the ABC programme is suboptimal.® High rabies
positivity (75% during 2017-22) in suspected rabid dogs
and low (50%) vaccination coverage in pet dogs under
scote the need 1o improved dog vaccination coverage.
Only a few smaller states, such as Goa and Sikkim, have
achieved high dog-vaccination coverage resulting in
reduced animal rabies positivity.”** Given India's diversily,
national campaigns are challenging and resource
intensive, In view of this, the national action plan recom-
mends that states estimate dog population in their
respective areas and identify hotspots for conducting
mass dog vaccination for 3 years with a coverage of 70%
in those identified areas by local bodies, such as munici-
palities and municipal corporations and Panchayats.

Our study had certain limitations. First, the bite history
of the family members was provided by an adult
household member available during the survey, poter-
tially missing bites among absent members or milder
bites. However, animal bite is a unique medical event and
family members are more likely to remember it, Further,
bite exposure for the last 1 year was taken for analysis and
hernce missing bite exposure might be minimal and not
affect the overall estimate. Additionally, recalling the
number of vaccine doses taken might have been challeng-
ing, potentially underestimating the coverage by doses.
We compared the number of doses received among the
bite victims who had a documented proof and those with
recall. The coverage by receipt of at least three doses was
similar between those having and not having documenta-
ton of vaccination {appendix p 17). Second, we used a
decision tree and probability model to estimate deaths.
This meodel does not account for delays in receipt of ARV
and rabies immunoglobulin. Qur survey identified
five deaths due to human rabies in the past 5 years
(incidence 029 per 106000 per yeat), roughly translating
into 5000 deaths nationally, aligning with the estimate of
our model. Third, rabies-positivity data among suspected
rabid dogs were obtained from six laboratories catering to
12 states, with the number of samples tested ranging
between one to 1000 in different states. Some states,
especially in the eastern region of India, were not testing
dog samples for rabies or data were not made available.
Given that most of the data reported were from reference
laboratories, rabies positivity might be overestimated, To
account for this, sensitivity analyses were done and the
number of deaths estimated assuming different scenarios
were similar. Further, an expert group meeting using the
Delphi technique was held among the academic and field
veterinarians of India and the animal positivity data were
validated before using them in the model. Lastly, we used
Tepsumethanon’s criteria to classify a bite as a suspected
tabid-dog bite, Only dogs not monitored for 10 days or
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those killed within 10 days were classified using this
criterion. In such instances, bite victims had a narrow
window period to observe the health status of the dog.
This short time period could have led to the underestima-
tion of the incidence of suspected rabid-dog bites.
However, only 30% of bites were classified using
Tepsumethanon’s criteria (appendix p 13) and the rest
were decided on the basis of the living status of the dog.

In conclusion, although there was z significant decline
in rabies deaths over the past two decades, the
programme needs to intensify actions towards elimina-
tion of dog-mediated rabies by 2030. Adopting a focused
one-health approach by integrating human and animal
surveillance, ensuring timely administration of a full
course of PEP, and accelerating dog vaccination across
the country are crucial steps towards this goal.
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