-

View metadata, citation and similar papers at core.ac.uk brought to you byf’f CORE

provided by Edinburgh Research Explorer

Edinburgh Research Explorer

Dog health and demographic surveillance survey in Western
Kenya: Demography and management practices relevant for
rabies transmission and control

Citation for published version:

Kwoba, EN, Kitala, P, Ochieng, L, Otiang, E, Ndung'u, R, Wambura, G, Hampson, K & Thumbi, SM 2019,
'Dog health and demographic surveillance survey in Western Kenya: Demography and management
practices relevant for rabies transmission and control’, AAS Open Research, vol. 2, no. 5.
https://doi.org/10.12688/aasopenres.12902.1

Digital Object Identifier (DOI):
10.12688/aasopenres.12902.1

Link:
Link to publication record in Edinburgh Research Explorer

Document Version:
Publisher's PDF, also known as Version of record

Published In:
AAS Open Research

General rights

Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.

Take down policy

The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.

OPEN o ACCESS

Download date: 22. Sep. 2020


https://core.ac.uk/display/334415171?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.research.ed.ac.uk/portal/en/persons/samuel-mwangi(00092e48-fcd2-46e6-a283-fb2f21bb1e87).html
https://www.research.ed.ac.uk/portal/en/publications/dog-health-and-demographic-surveillance-survey-in-western-kenya-demography-and-management-practices-relevant-for-rabies-transmission-and-control(0d28f989-a68e-4e36-b465-e64c1fc3a0c5).html
https://www.research.ed.ac.uk/portal/en/publications/dog-health-and-demographic-surveillance-survey-in-western-kenya-demography-and-management-practices-relevant-for-rabies-transmission-and-control(0d28f989-a68e-4e36-b465-e64c1fc3a0c5).html
https://doi.org/10.12688/aasopenres.12902.1
https://doi.org/10.12688/aasopenres.12902.1
https://www.research.ed.ac.uk/portal/en/publications/dog-health-and-demographic-surveillance-survey-in-western-kenya-demography-and-management-practices-relevant-for-rabies-transmission-and-control(0d28f989-a68e-4e36-b465-e64c1fc3a0c5).html

AAS Open Research

AAS Open Research 2019, 2:5 Last updated: 29 MAY 2019

RESEARCH ARTICLE

W) Check for updates

Dog health and demographic surveillance survey in Western
Kenya: Demography and management practices relevant for
rabies transmission and control[version 1; peer review: 4

approved with reservations]

Emmah N. Kwoba

Robert Ndung’'u?, Gati Wambura?, Katie Hampson3, S.M. Thumbi

TPublic Health Pharmacology and Toxicology, University of Nairobi, Nairobi, Kenya

1.2 Philip Kitala!, Linus Ochieng?, Elkanah Otiang?,

2,4,5

2Centre for Global Health Research, Kenya Medical Research Institute, Kisian Campus, Kenya

3The Institute of Biodiversity, Animal Health and Comparative Medicine, University of Glasgow, Glasgow, UK
4Paul G Allen School for Global Animal Health, Washington State University, Pullman, WA, 99164- 7090, USA
5Washington State University Global Health Program, Washington State University, Nairobi, Kenya

First published: 07 Feb 2019, 2:5 (
https://doi.org/10.12688/aasopenres.12902.1)

Latest published: 07 Feb 2019, 2:5 (
https://doi.org/10.12688/aasopenres.12902.1)

vi

Abstract

Background: Domestic dogs transmit 99% of the estimated 59,000 human
rabies deaths occurring globally annually. To achieve the global target of
zero human deaths from rabies by 2030, effective mass dog vaccination
campaigns that break rabies transmission cycles in dog populations are
required. This study describes the design of a dog health and demographic
surveillance study established within a human health and demographic
surveillance study in Western Kenya. Using baseline data from the dog
cohort study, we quantify demographic parameters and describe
management practices relevant for rabies transmission.

Methods: All dogs in 1213 households participating in a linked human and
animal health syndromic surveillance study were recruited. Data on
household demographics, dog ownership, dog age and sex ratios,
reproductive indices, rabies vaccination, management practices, dog
movement and health status were collected at least monthly.

Results: 460 of 1213 (38%) of the study households owned dogs (mean 2
dogs/household), and 526 (70%) of those without dogs had owned dogs
previously. 802 dogs were recruited into the study, more than half (52%) of
those with known ages were < 1 year old. The dog:human ratio in the study
population was 1:7, the dog density 54 dogs/km2, and the female: male dog
sex ratio was 1:1.3. Rabies vaccination was low (5% coverage), and only
48 (12%) male dogs and 13 (5%) female dogs were castrated and spayed,
respectively. Dogs were predominantly local breed (99%), mainly kept for
security purposes, almost always (97%) left to scavenge for leftovers and
61% roamed freely.

Conclusion: Low vaccination coverage, unrestricted dog movement, and
high dog population turnover with a large proportion of dogs below
one-year-old support endemic rabies circulation in this population. These
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gaps present opportunities for the design of effective dog rabies control
plans to break rabies transmission cycles in this part of Kenya.
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Introduction

Rabies kills an estimated 59,000 people annually, mostly in Asia
and Africa and among rural populations'. In Africa, the domes-
tic dog is the reservoir host for the rabies virus and the main
source of human rabies cases. The control and elimination of
rabies in domestic dogs is critical for eliminating human deaths
from rabies>™. The low basic reproductive number for rabies
in dogs supports the feasibility of controlling rabies through
vaccination®. Mass dog vaccination, reaching 70% of the dog
population, is recommended as a cost-effective way to interrupt
the transmission cycle and thereby eliminate human deaths due
to dog-mediated rabies®¢. However, high dog population turnover
leads to rapid declines in herd immunity between vaccination
intervals as new susceptible dogs are introduced to the popula-
tion and immunized dogs leave the population through death®’.
Knowledge of dog population demographic rates and local
ecology is critical in designing rabies elimination programmes,
including the frequency of mass dog vaccination campaigns.

In 2014, Kenya launched a National Rabies Elimination
Strategic Plan for the elimination of dog-mediated human rabies
by the year 2030%. This goal is in line with the global target for
zero deaths from human rabies endorsed by the World Health
Organization and partners’. The Kenya strategy focuses on mass
dog vaccinations, timely provision of post-exposure prophylaxis

AAS Open Research 2019, 2:5 Last updated: 29 MAY 2019

to bite patients, strengthening surveillance for rabies in humans
and animals, and public awareness and education®. Studies
on dog health and demographics can be informative in providing
data for effective planning of dog vaccination campaigns
that achieve and maintain sufficient herd immunity for rabies
elimination.

Here we describe the design of a dog health and demographic
study (dog-HDSS) within an existing human health and demo-
graphic surveillance study. Using baseline data from the dog
cohort study, we quantify demographic parameters and local dog
management practices relevant for rabies transmission.

Methods

Study area

The dog-HDSS is set in western Kenya within a linked human
health and animal health syndromic surveillance study following
> 1500 households in 10 villages regularly collecting health and
socio-economic data from people and their animals'. The linked
human-animal health syndromic surveillance study is itself
conducted within a Health Demographics and Surveillance
system (HDSS) run by Kenya Medical Research Institute
(KEMRI)!"". The HDSS covers 385 villages that lie to the
North-East of Lake Victoria covering Alego-Usonga, Rarieda
and Gem sub-counties in Siaya County. Figure 1 is a map of the
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Figure 1. A map of Asembo showing the study villages and distribution of households with dogs and those without dogs.
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study area showing the study villages and distribution of dog
owning and non-dog owning households.

Dog health and demographic surveillance study design

All households participating in the linked human and animal
syndromic surveillance, whether owning dogs or not, were
eligible for inclusion into the dog cohort study. Each of the 1500
households is visited at least monthly by a community inter-
viewer that collects information on the health of household mem-
bers, and that of cattle, sheep, goats and chicken. Households
consenting to enroll in the dog-HDSS had their dogs individually
enrolled in the study. To allow for each dog to be followed lon-
gitudinally, each study dog received a unique identification
number. To identify the study dogs, a combination of the dog
names as given by the dog owner, sex, age, and coat color were
used during the follow-up visits. At recruitment, a questionnaire
collecting information on household demographics, dog age
and sex, dog management practices, reproductive indices,
vaccination status, dog health and dog bite information was
administered. New dogs born or brought into the population dur-
ing the study are recruited into the dog-HDSS during monthly
household visits by the community interviewer.

During monthly visits to households, characteristics of each house-
hold are monitored such as human-mediated dog movement,
any new births or deaths of dogs since the last visit and dog
bites that have occurred in the household. Individual data on
each dog in the study is also monitored including reproductive
and vaccination status that may have changed since the last visit.

In addition to the regular household visits, the participating house-
holds have access to a toll-free number that they call to report
cases of illnesses or death among their dogs. Following such
reports, the veterinary team comprising of animal health assistants

AAS Open Research 2019, 2:5 Last updated: 29 MAY 2019

and veterinarians responds to these cases within 24 hours
by conducting detailed clinical examinations for sick dogs,
postmortem examinations of dead dogs, collecting appropriate
diagnostic samples and providing veterinary treatments for
sick dogs. These clinical visits comprise the third visit type of
the dog cohort study. Figure 2 provides a schematic summary
of the dog-HDSS study design. Table 1 provides details of
the dog information collected at each of the three visit types:
recruitment, monthly follow-up visits, and clinical visits.

Data collection

The three sets of questionnaires (recruitment questionnaire,
follow-up questionnaire and a clinical response questionnaire)
were programmed on a personal digital assistant (PDA) to allow
for electronic data capture. Data was downloaded from PDAs
into a database at the end of each working day and backed
up on servers.

Data analysis

Data was cleaned and analyzed using R statistical software
(version 3.4.1). Number of households, dogs and ages were
summarized as means (95%CI) and while dog sex, dog manage-
ment practices, dog movement as proportions.

Ethical clearance

The study received ethical approval from Kenya Medical Research
Institute/Scientific and Ethics Review Unit (SERU) (Ref No.
KEMRI/SERU/CGHR/046/3268). A written consent from dog
owner’s for participation in the study was obtained.

Results

Dog ownership and demography

A total of 1213 households consented to participate in the study
and were recruited into the study between February and April 2017.

Linked Human-Animal Health Surveillance

10 villages
1500 households

Consenting households

Dog Health Demographic Surveillance

10 villages
1213 households

RECRUITMENT VISIT

MONTHLY FOLLOW-UP VISITS}

[ CLINICAL VISITS }

By Community Interviewers

By Community interviewers

Veterinary response
by Animal Health Technicians/Veterinarians

Household characteristics
Dog demographics
Dog management practices
Human-mediated dog movement
Dog bite cases

Household characteristics
Human-mediated dog movements
New additions/births
Deaths
Dog bite cases
Dog clinical cases

Clinical examination of sick dogs
Postmortem examination of dead dogs
Collection of relevant samples

Diagnosis
Veterinary intervention

Dog clinical
cases

Figure 2. Schematic summary of the dog cohort study design.

Page 4 of 16



AAS Open Research 2019, 2:5 Last updated: 29 MAY 2019

Table 1. A summary of demographic, ecological and health data collected in Western Kenya.

Variable Type List of variables

Household demographics Household size; members below 15 years of age; dog ownership status and

reasons for dog owning or not

Dog demographics Numbers of owned dogs; age and sex of each dog; breed; acquisition and

Visit type

Recruitment

Recruitment & Monthly

geographical origin; dogs lost/sold/killed/died/given away

Dog management practices Handling; nature of movements (restricted/free roaming); feeding; waste

Recruitment & Monthly

disposal and breeding control (castration and spaying)

Reproductive indices Whelpings; litter size; puppy survival; fate of puppies (given away, killed, died, Monthly

sold or present)

Vaccination status Vaccination against Rabies, Parvo virus, Leptospirosis, Canine Distemper,

Hepatitis and para-influenza

Health (sickness and death) Recorded syndromes: gastrointestinal, respiratory, neurologic, skin,

Recruitment & monthly

Recruitment & monthly

musculoskeletal, urogenital, vision and hearing problems

Clinical samples collected: whole blood, serum, fecal swabs, vaginal swabs,

Clinical

prepucial swabs and brain samples from rabid suspect dogs.

Dog bite data Dog bite reports, history of biting dogs and access to post-exposure

prophylaxis

The study households had a median and mean of 5 household
members (range 1 — 18). From the households recruited, 460
(38%) owned dogs. For the households without dogs at the
time of setting up the study, 526 (70%) reported owning dogs
previously. The reasons reported for the loss of their dogs
included death due to disease (63%), disappearance (11%) or
being killed (19%). The remaining proportion (7%) could not
recall what happened to their dogs. For the households that had
never owned dogs previously, 44% reported disliking dogs,
23% reported that dogs were expensive to maintain, while the
rest did not provide any specific reason. Table 2 provides a
summary of dog ownership and management practices.

In total, 802 dogs were recruited into the study. More than half
(52%) of the recruited dogs with known ages were < 1 year.
Dog owners did not know the age of 16% of the dogs recruited.
The female dog: male dog ratio was 1:1.3. Using the number of
household members and number of dogs in the study, we esti-
mated the dog: human ratio at 1:7. The dog density for Siaya
County was estimated at 54 dog/km’ (range 50-57 dog/km?)
using the dog to human ratio and average number of dogs
per household. The predominant breed of dogs (99% of the
dogs) kept was the local breed. Nearly all households (97%)
reported keeping dogs primarily for security reasons, with only a
few households’ keepings dogs as pets or for hunting.

Sources of dogs

Most dogs in surveyed households were acquired as gifts
(71%) when they were puppies while 21% were born from
dogs already owned by the household. The remaining 8% were
either bought from elsewhere or owners could not clearly recall
their origin. Most of the dogs not born within households were
acquired within a radius distance of 5 km (87%); 97% of the

Recruitment, monthly

dogs were from within a 10km radius, and only 3% of dogs were
obtained from beyond a 10km radius.

Dog handling management practices

The majority (35%) of the study dogs were mainly taken care
of by women, 31% by men, and 11% by children; with 23%
apparently cared for by any household member. Only 9% of the
dogs were provided with kennels. Most dogs (97%) were fed
on leftovers from family food waste and garbage pits. Scaveng-
ing for food from garbage dumping sites was common, with
27% of the respondents witnessing it with their own dogs, 44%
with neighbors’ dogs and 29% with unknown dogs.

The majority (61%) of the dogs were allowed to roam freely,
38% had their movement partially restricted while 1% of the
dogs had their movement strictly confined within the household
all the time. Partial restriction of movement was done mainly
during the day only. Only 12 (3%) of the surveyed households
had secure fences around their homesteads that could restrict
dog movement, whereas 55% and 42% had no fence at all or a
partial fence, respectively.

Rabies vaccination and population control

Only 37 (5%) of the study dogs had been vaccinated against
rabies at the time of recruitment into the study. Breeding
control practices were rare with only 48 (12%) of the 395 male
dogs and 13 (5%) of the 291 bitches castrated and spayed,
respectively.

Reproduction indices

At recruitment, we obtained information on the one-year
reproductive history of female dogs recruited into the study. Out
of the 201 female dogs above 8 months at recruitment, 92 (46%)
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Table 2. Dog ownership and management practices from the dog cohort.

Parameter

Dog owning HH

Non-dog owning HH
Dogs/HH

Dogs/Dog-owning HH

Total number of dogs owned
Dog density

Average number of people/HH
Male: female dogs

Dog ages

Unknown

Ages <1 year

Ages >1 year

Estimated value

460 (38%)

753 (62%)

0.7 (range: 0.6-0.7)

1.8 (range: 1.7-1.9)

802

54 (range 50-57) dogs/km?
5 (range: 1-18)

1.3:1

110 (16%)
360 (52%)
332 (48%)

Non-dog owning households that owned dogs previously (n= 526)

Reason for not owning dogs
Died from disease

Lost

Killed

Unknown

63%
1%
19%
7%

Non-dog owning households that have never owned dogs (n=227)

Reason for not owning dogs
Don't like dogs

Dogs are expensive to maintain
No specific reason

Dogs confined (n=733)

Type of confinement

No confinement (free roaming)

44%
23%
33%

61%

Partial confinement (see time of confinement, below) 38%

Complete confinement
Partial confinement (n= 281)
Time of confinement
Daytime only
Occasionally
Nighttime only

HH, household.

had whelped in the year preceding the recruitment visit. The mean
whelping per year was 1.4 and the average litter size in the last
whelping was 4.8 (range 1-12) puppies per bitch.

Discussion

Here we present the design of a dog health and demographic
surveillance study established within an existing human
health and demographic surveillance study (HDSS), and using

1%

55%
44%
1%

baseline data from the dog-HDSS we quantify key demographic
parameters and management practices that underlie rabies
transmission in rural western Kenya.

Neglected zoonotic diseases such as rabies are responsible for
a significant burden of infectious diseases in Africa and Asia.
For most of these diseases, good epidemiological data are scant
resulting in gross underestimation of disease burden and low
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prioritization of their control>'3. The lack of reliable population-
based health data has led to the establishment of HDSS across
low and middle-income countries in Africa and Asia to collect
longitudinal epidemiological data within defined populations'“.
These HDSS provide opportunities to not only understand
disease in humans but can be extended to include health and
demographic data on animals living in close proximity to humans
in these HDSS populations.

The design of the dog-HDSS utilized the social units (house-
holds) established under the KEMRI HDSS in western Kenya.
Working within the HDSS makes it easy to identify households
to recruit and to conduct follow-up visits, taking advantage of
existing community engagement on surveillance. The Interna-
tional Network for the Demographic Evaluation of Populations
and their Health (INDEPTH) Network lists 36 HDSSs in Africa'*.
These provide opportunities to improve epidemiological data
on linkages between human and animal health, and establish
health and demographic surveillance systems for animals that
collect vital events including births, deaths (by age and sex),
illness, and causes of death'*".

Reported dog demographics from this study show a dog popu-
lation with high turnover (half the dog population is under 1
year old). High turnover rates result in rapid declines in herd
immunity between vaccination intervals and is the reason for
requiring high annual vaccination coverage reaching 70%,
even though the basic reproductive number for rabies (R is
consistently < 2 across settings with varying dog population
densities’. Interventions that reduce the rate of dog population
turnover (reducing fecundity, improving life expectancy)
could slow the decline in vaccination coverage between rabies
campaigns and increase the probability of rabies elimination'e.

Our study reports minimal dog population control (castration
of male and neutering of female dogs). There is however little
empirical evidence that such population control interventions
play a significant role or are cost-effective in reducing dog rabies
incidence and subsequent transmission to humans!’. Indicators
of responsible dog ownership in this population including
sheltering dogs in kennels, provision of feed to dogs to
reduce scavenging, and controlled dog movement to reduce roam-
ing are poor, and similar to those reported elsewhere!®!”. These
characteristics facilitate disease spread and pose a public health
challenge as free roaming dogs may increase the likelihood
of dog bites to humans, and of accidents on the roads and the
potential spread of diseases that are zoonotic'.

In the absence of rabies vaccination campaigns, our study
reported only a small proportion (5%) of dogs had a history of
rabies vaccination. A large population of unvaccinated dogs sup-
ports endemic circulation of rabies. Although the majority of
the dogs are free roaming, they were owned and are likely to be
available for vaccination when campaigns are organized. A review
of publications on dog parenteral vaccinations in Africa has
reported similar results on dog ownership and accessibility for

AAS Open Research 2019, 2:5 Last updated: 29 MAY 2019

vaccination®”. Importantly, the review reported significantly
higher vaccination coverage under free-of-charge vaccination
schemes compared to vaccination schemes where dog own-
ers paid vaccination costs, indicating vaccination costs may
be a more important determinant to vaccination coverage than
accessibility of free roaming dogs.

Security was the main reason for dog keeping, and the male
dominated sex ratio is in agreement with findings from other
studies in Kenya and across the continent'®?°?!. This may be
attributed to several factors including the perception that male
dogs make good hunters and guard dogs compared to female
dogs, and the stress on female dogs associated with reproduction
increasing their mortality rates.

Most of the demographic and ecological studies conducted in
Africa are cross-sectional, making it difficult to estimate demo-
graphic parameters such as birth rates, death rates and causes of
deaths which inform dog population turnover. Our dog-HDSS
provides an ideal opportunity to determine health and demo-
graphic parameters of a dog population in a rural setting over time.
Establishing survival and mortality rates and the associated risk
factors related to rabies in such a setting will allow estimation
of their impact on rabies control and elimination strategies.
The demographic and ecological estimates from such studies
are important in parameterizing models to estimate the rabies
burden, and to examine rabies dynamics and test the impact
of alternative intervention strategies on rabies spread and time
to elimination'*?>%,

To meet the 2030 global target for the elimination of dog-
mediated human rabies, epidemiological data on the population
dynamics of dogs, incidence of rabies, and impact of rabies
intervention strategies are urgently required. Embedding these
kinds of studies on existing platforms such as HDSS across
rabies endemic regions presents opportunities to improve data
availability to answer policy questions and inform the design of
effective and sustainable rabies control programs. Parameters
such as dog to human ratios are critical to estimating dog
population sizes, determining vaccine needs, and estimating
post-vaccination coverage. Ultimately, reviewing progress and
confirming elimination of human rabies requires surveillance
systems that extend beyond health facilities to local commu-
nities. Integrated human and animal health and demographic
surveillance systems are unexploited opportunities for address-
ing disease burden associated with rabies and other neglected
zoonotic diseases.

Data availability

Underlying data

OSF: Dog Health and Demographic Surveillance Study (dog-HDSS)
in Western Kenya, https://doi.org/10.17605/OSF.IO/BZ78A*.

Data are available under the terms of the Creative Commons
Zero “No rights reserved” data waiver (CCO 1.0 Public domain
dedication).
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© 2019 Kardjadj M. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution Licence, which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

? Moustafa Kardjadj
Laboratoire de Recherche "Santé et Productions Animales", Ecole Nationale Supérieure Vétérinaire
(ENSV) d'Alger, Algiers, Algeria

Generally, the manuscript contributes to our knowledge of demography and management practices of
domestic dog in western Kenya. The manuscript documents for the first time the demography of domestic
dog population in Kenya in particular using baseline data from a dog cohort study and establishing
survival and mortality rates. The manuscript is well written and can be considered for indexing after some
revisions.

The title seems long and does not represent the aim of the study.

The aim of the study:
| think that you need to state that you used the cohort study to follow longitudinally dogs from households
from rural area to estimate demography and management practices of domestic dog in western Kenya.

Methods:

®  How many households were investigated in the study, is it 1500 (as mentioned in Figure 2) or more
(as mentioned in the first paragraph)? Please be precise.

® By what method was the age was determined? (Is it by dentition — because it is not reliable).

® |s there a vaccination certificate to be examined by the investigator? By what means was rabies
vaccination verified? The same question could be asked regarding breeding control verification.

® What about the duties of the investigated dogs - were the dogs investigated used for hunting,
herding, guarding purposes or were they only pets - this information could be valuable when linked
with the dogs confinement practice.

Results:
® Please state the reason for not consensus of the 287 households (1500 -1213) to participate in the
study.
® Please be precise, is the mean equal to the median = 5? (If it is the case, please provide the
mode).

® Was the dog density estimated in the ten villages or in Siaya County? Please explain. Also please
add Siaya County to Figure 1.
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® Some information was stated as collected in the Methods section (Figure 2) but not reported in the
Results such as the response % form households during the first visit, the number of visits
performed, the history of dog bite reports and clinical case reports, also the postmortem diagnostic
report.

Discussion:

® Please discuss you demographic results with the neighboring countries.

® Please state the rabies epidemiological situation in these areas and discuss the rabies vaccination
coverage.

® Please discuss properly the reasons for high turnover rates such as death and dog movement.

Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Partly

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Epidemiology of TADs and zoonosis.

| have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard, however | have significant reservations, as outlined
above.

Reviewer Report 23 May 2019
https://doi.org/10.21956/aasopenres.13971.r26938
© 2019 Chidumayo N. This is an open access peer review report distributed under the terms of the Creative Commons

Attribution Licence, which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

?  Nozyechi Ngulube Chidumayo
Clinical Studies Department, School of Veterinary Medicine, University of Zambia, Lusaka, Zambia
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The reviewed paper "Dog health and demographic surveillance survey in Western Kenya: Demography
and management practices relevant for rabies transmission and control” is well-written and the study
provides valuable information necessary for planning and implementing rabies control programs. My
major comment is that there is a lot of data in the materials and methods that have not been included in
the results.

Comments:

Abstract:
® Please provide information on the study duration/recruitment period in the abstract.

® According to the materials and methods, the dog demographic data were collected on a monthly
basis but the paper only reports on recruitment data.

Materials and methods:
® Please provide information on the study duration/recruitment period. The materials and methods
state that the data was collected at recruitment and monthly, but the results only report on data
collected at recruitment. This is confusing, because after reading the materials and methods, one
expects to see monthly follow-up and clinical visits results. If the results from monthly follow-up and
clinical visits are not part of this paper, this should be explained clearly in the materials and
methods.

Data analysis:
® \Was the data tested for normality? The data on the number of households, dogs, and ages were
summarised as mean and 95% confidence intervals but the datasets are not normally distributed
based on the Shapiro-Wilk test. If the data is not normally distributed, it should be reported as
median, interquartile range and range.

Results:
® Dog/household data are reported as mean but the dataset is not normally distributed and should
be reported as median, interquartile range, and range.

® Age results should be expanded to include the median and range for the total population, males
and females. In addition, it would be useful to include the proportion of dogs less than 3 months
since these dogs are usually excluded from vaccination and a high proportion of this age group can
reduce the vaccination coverage.

® |s the dog demography similar for all the sub-counties? Could the authors please report both the
overall and sub-country results?

® Data dog bite reports and history of biting dogs that were collected at recruitment have been
omitted from the results.

® Health data were collected at recruitment but not reported in the results.
Discussion:

® Ppage 7 paragraph 3. Please provide an outline of the factors that affect dog turnover rates before
listing the interventions.
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Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Epidemiology, meta-analysis, disease modelling

I have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard, however | have significant reservations, as outlined
above.

Reviewer Report 17 May 2019
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© 2019 Fasina F. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution Licence, which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

? Folorunso O. Fasina
Food and Agriculture Organization of the United Nations (FAO), Rome, Italy

The manuscript presents the research from a One Health point of view. Such a presentation is very good
and emphasizes the need to look beyond the silo-approach to research to effectively utilizing the same
facility to achieve multiple objectives.

The manuscript was well written and has possibly benefitted from the input of the previous reviewer but
certain issues remain unsolved which will add value to the document. These include:

1. Page 3 of 11, Introduction, Line 2: “...and among rural populations.” It should read, "...and among
peri-urban and rural populations". It should be understood that rabies is a challenge in both
peri-urban and rural populations equally and only the affluent urban population can claim some
degree of freedom.
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2. Page 3 of 11, Methods, Line 3: Is it >1500 or exactly 1500 households? All other references were
made to 1500 and not >1500.

3. Page 4, Result, Dog Ownership and demography, Line 1: Should read, "A total of 1213 (81%)...".

4. Page 50f 11, line 1 & 2 below Table 1: “...median and mean of...” - Why not stick to one, median or
mean in this case while the full details remain in Table 27 If you must use both in the text,
differentiate the results, you cannot say that "median and mean of 5 household members (range
1-18)". The median can have such range based on the minimum and maximum values. The mean
will usually be with a 95% confidence limit and | doubt if it will be this wide. Check again.

5. Page 5 of 11, line 8 & 9 below Table 1: For households that had never owned dogs previously...
(cite the number to follow) e.g. (n = ?7?).

6. Page 7 of 11. Discussion, between paragraph 2 and 3: It is important to mention the mean
human/dog ratio for households in this paper due to its OH focus. Understand that this paper
leveraged on the existing HDSS for human - there is, therefore, no way this information will not be
available for analysis. The dynamics of human-animal interactions can also be expatiated upon, as
well as how these mixed human-dog populations influence disease dynamics.

7. Page 7 of 11. Discussion, paragraph 4, line 8-11: The authors mentioned about the interventions
that reduce the rate of dog population turnover, it will be apt if those interventions are listed first
here before going into their details in the succeeding paragraphs.
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Is the work clearly and accurately presented and does it cite the current literature?
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Are all the source data underlying the results available to ensure full reproducibility?
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Reviewer Expertise: Viral epidemiology, disease modeling and animal health economics.

I have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard, however | have significant reservations, as outlined
above.

Reviewer Report 17 April 2019
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© 2019 Conan A. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution Licence, which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

?  Anne Conan
Department of Biomedical Sciences, Ross University School of Veterinary Medicine, Basseterre, Saint
Kitts and Nevis

The reviewed paper “Dog Health and demographic surveillance survey in Western Kenya” is well written
and gives some important baseline data which can be used for the future. However, from my point of view
there is one major issue in the paper that should be addressed: the purpose of the paper. Following the
objective and the material and methods, this is a study design paper. Unfortunately the title of the paper
doesn’t translate this objective. Moreover, as a method paper, more results should be given about the
implementation of the survey: how many teams? What was the response rate (after the 1t visit)? Any
data on the number of calls from people after 6 months, for example. Figures should be related to the
results and not the method. The questionnaires should be added as supplementary information.

Minor comments:

Abstract:
®  Number of dogs/Household, mean=2: is this not the median?

Methods:
®  The number of households investigated should be clearer: first >1500, then 1500 in Figure 2. Give
an exact number.
How is the age determined? Indicate in the method and not in results.
Give reference for R software.
The data analyses part is not clear. Please reformulate.
All questions of the recruitment visit don’t give a timeline: for example “dog bite cases”: is it asked
during the last year, the last 5 years, or ever? Same for vaccination.
What about the movement not mediated by humans?

Results:
® |s the dog-HDSS still running? Can you give the responding % for 2017, and number of clinical
cases, without giving full data analyses?
® Alot of the text repeats the information from the table, and should be cut.
® What is the local breed?
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® “The dog density for Siaya County”: where is it?
® Do you have information on the cat populations?
® Rabies vaccination: what was the question? Change if vaccinated in the last year, 3 years or ever.

Discussion:

® “The lack of reliable population-based health data led to the establishment of human HDSS...”.

® The2nd paragraph should be later.

®  High turnover is not only due to reproduction only, but also to death and moving out. Half of the
population can be less than 1 year at a certain point without high turnover, if all puppies die for
example, the population of adults is then stable.
Include the vaccination coverage in the discussion.
“In the absence of rabies vaccination...” : | haven’t seen these results. Please include in the results.
“A review of publications...”: not clear from where - the author?
End of the same paragraph “...than accessibility of free roaming dogs”: give reference.

Figure 1: Several maps should be done as this is a method paper:
1. Where are the HDSS villages/dog-HDSS villages?
2. Owning household/non-owning household. Change colours to allow a reading of legend in black
and white. Give the boundary villages, what are the other boundaries?

Figure 2:
® What is the “dog clinical cases”? It is not described in the methods.

Table 2:
® Please indicate absolute frequency.
® Dog/dog-owning households: how can the range have a decimal? Same for dogs/HH.
® |ndicate in the title: “during the first recruitment”.
® Change the format for “Reason for not owning dogs”; this is not clear between previous owner and
not previous owner.

Is the work clearly and accurately presented and does it cite the current literature?
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Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Partly
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