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ABSTRACT

Objectives: Little is known about pet-related injuries
in Asian populations. This study primarily aimed to
investigate the incidence rate of pet-related household
injuries in Hong Kong, an urban Chinese setting.
Setting: Cantonese-speaking non-institutionalised
population of all ages in Hong Kong accessible by
telephone land-line.

Participants: A total of 43 542 telephone numbers
were dialled and 6570 residents successfully
completed the interviews.

Primary and secondary outcome measures: Data
of pet-related household injuries in the previous

12 months, pet ownership and socio-demographic
characteristics were collected with a questionnaire.
Direct standardisation of the incidence rates of pet-
related household injuries by gender and age to the
2009 Hong Kong Population Census was estimated.
Univariate and multivariate analyses were performed to
estimate risks of socio-demographic factors and pet
ownership for the injury.

Results: A total of 84 participants experienced pet-
related household injuries in the past 12 months, with
an overall person-based incidence rate of 1.28%. The
majority of the victims were injured once (69.6%). Cats
(51.6%) were the most common pets involved. Pet
owners were at an extremely higher risk after
controlling for other factors (adjusted OR: 52.0, 95%
Cl 22.1 to 98.7). Females, the unmarried, those with
higher monthly household income and those living in
lower-density housing were more likely to be injured by
pets.

Conclusions: We project a pet-related household
injury incidence rate of 1.24% in the general Hong
Kong population, with 86 334 residents sustaining pet-
related injuries every year. Pet ownership puts people
at extremely high risk, especially the unmarried.
Further studies should focus on educating pet owners
to reduce pet-related injuries in urban Greater China.

BACKGROUND

Human-animal contact is a daily occurrence
for most pet owners globally. In urban set-
tings, dogs and cats are the most commonly
involved animals.'™* Urban pet ownership is
a rising global trend along with economic

Strengths and limitations of this study

= This study may be the first of its kind focusing on
pet-related injuries in Asian urban households.

= Though pet-related household injury incidence
rate was as low as 1.24%, the large sample size
(n=6570) supported reliable results.

m The cross-sectional design cannot draw a con-
clusion on any cause—effect relationship.

m The self-reported pet-related injuries may be
subject to potential recall bias.

= Limited collection about the details of pet owner-
ship in this study is constrained to develop
effective protection measures.

development. China follows this urban trend
for dog and cat ownership, and has the third
largest dog population and the sixth largest
cat population in the world.” ® The latest
available data have shown that China’s pet
population has grown by 20% in 5 years
from 1999 to 2004, largely attributable to the
rapid increase in urban areas.” Given its
rapid economic development in the past
decades, especially the increased size of the
population that has more disposable income
resulting in affordable pet ownership, pet-
related injuries would be expected to
increase along with the rising pet ownership
rate in urban China.

In the urban settings of high income coun-
tries, although victims with moderate to
severe petrelated injuries may seek medical
attention either in an emergency depart-
ment or in a physician’s office, most minor
injuries go unreported, with victims adminis-
tering first aid by themselves and then often
do not seek or require medical attention.® ”
In Western high-income communities, young
children aged 5-9 years bear most reported
petrelated injuries, and dogs are the most
commonly involved animals.'™ ® ¥ Possession
of a pet is found to be associated with a
higher risk for animal bites. Adults with two
or more dogs in the household were five
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times more likely to be bitten than those living without
dogs at home.* In addition, pets are also associated with
non-fatal fall-related injuries. An estimated average of
86 629 fall injuries each year were associated with cats
and dogs, for an average annual injury rate of 29.7 per
100 000 population in the USA.* Although there are
various case reports and clinic-setting based studies, no
studies of petrelated injuries have been conducted
among the general population in Asia. There is a knowl-
edge gap in the epidemic of petrelated injuries in this
population. Without the knowledge, it is difficult to
develop effective preventive strategies.

Hong Kong, located in South China, is a typical well-
developed urban setting in Asia. Its social and economic
developments as well as people’s lifestyle have been
referred or even copied by many other Asian cities. The
pet ownership in Hong Kong is about 20%, relatively
lower than in the Western developed countries (eg,
34.6% in Australia and 36.5% in the USA), mainly due
to the limited living space and harried lifestyle in Hong
Kong.7 The knowledge of petrelated injuries in Hong
Kong is scarce. A 2008 survey projected that annually
5400 animal bite-related injuries, which were serious
enough to limit the normal activities of a person,
occurred in the entire Hong Kong population.'’ That
study did not differentiate pets and non-pet animals. In
addition, no further information such as incidence rate,
distribution in the population and risk factors was
reported. This study primarily aimed to investigate the
incidence rate of non-fatal petrelated household injur-
ies in Hong Kong. In addition, we also examined the
associations of the socio-demographic characteristics and
pet ownership with the injury. Results of the study pro-
vided better understanding about petrelated injuries in
urban Asia, which can be used to develop effective strat-
egies to reduce petrelated injuries in Asian population.

METHODS

Participants

A cross-sectional, population-based telephone survey was
conducted during April to June, 2009. The target popu-
lation was the Cantonese-speaking non-institutionalised
population of all ages in Hong Kong. The Hong Kong
population in 2009 was 6.97 million, of which about
95.8% were Cantonese speakers or able to use
Cantonese."’ Over 95% of the households in Hong
Kong had a landline telephone.'” ' Telephone
numbers were randomly selected from current tele-
phone directories. Telephone calls were made during
weekday evenings (6:30 pm to 10:00 pm, Monday to
Friday) and during daytime on the weekends (Saturday
and Sunday) in order to avoid an over-representation of
people not working. An eligible member (defined as a
Chinese-speaking Hong Kong resident without hearing
impairment) was selected from each of the contacted
households. If more than one member was eligible in
the same household, the one whose birthday closest to

the survey date was invited to participate into the study.
If the selected member was under 16 years old, the
adult member who knew the selected person most was
invited to respond to the telephone interview. At least
five calls were dialled at different time slots before we
considered the number invalid and gave up. All tele-
phone interviews were conducted by trained investiga-
tors. Verbal consent was obtained from the adult
participants and parental verbal consent was sought for
those aged under 18.

Sample size estimation

The telephone survey had a focus on all types of injuries
occurring in household settings. Thus, the sample size
was estimated based on the incidence rate of all non-
fatal unintentional household injuries. Our pilot study,
conducted in May-June 2007 among 1001 participants,
indicated an incidence rate of all household injuries of
25%. After calculation, a sample size of 6500 yielded a
95% CI with a precision of 1.0% for an estimated rate of
25% (p=0.80 and 0=0.05).

Data collection and measures

A modified Chinese-language questionnaire based on
the WHO’s Guidelines for Conducting Community
Surveys on Injuries and Violence was used.'* The ques-
tionnaire has been proved to be reliable and valid in
our previous studies.'? 17 All participants were asked
about the following items.

Pet-related household injury: it was defined as uninten-
tional, non-fatal physical damage to the human body
caused by pets (eg, pet bites, pet scratches, falls caused
by pets, etc), which took place in a household environ-
ment, including in the common areas of their residence
such as clubhouses, common entry ways, car parks, stair-
wells or inside an elevator. A pet in this study was
defined as any domesticated or tamed animal that is
kept as a companion and cared for affectionately, includ-
ing cats, dogs, rabbits, birds, guinea pigs, hamsters and
so forth. Types and frequencies of this type of injury in
the previous 12 months were asked. For those who indi-
cated a petrelated injury as the most recent injury, the
following information was further collected from them:
day and place of that injury, body part(s) injured,
human-pet interaction before the injury, ownership of
the pet involved (pet ownership was defined as the pet
owned by the family of the injured person), vaccination
of that pet (eg, rabies vaccination, vaccination against
distemper, parvovirus, hepatitis, leptospirosis and kennel
cough for dogs and vaccination against feline enteritis
for cats), whether attacked by the same pet before, treat-
ment of that injury, absence from work or school caused
by the injury and recovery time of the injury.

Socio-demographic and other factors: gender, age, marital
status, education attainment, occupation and employ-
ment status, monthly household income, family size,
type and size of the living area (square feet, ft%), living
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density (ft®/person) and time spent at home (hours/
day) were collected from the participants.

Statistical analysis

Data were analysed with the IBM SPSS Statistics (V.20).
Overall, gender-specific and age-specific incidence rates
of petrelated injuries in the previous 12 months were
calculated. Direct standardisation of the incidence rate
by gender and age was used to project the incidence of
petrelated injuries in the entire Hong Kong population,
indicated by the number of people injured and the
overall incidence rate.'® x* test was performed to analyse
between-group differences in petrelated injuries.
Univariate and multivariate logistic regression were
fitted to estimate the risks of the socio-demographics
and other confounding factors for the injury before and
after adjustment for each other. In the univariate ana-
lyses, Bonferroni correction was applied to counteract
the problem of multiple comparisons. Significance levels
of 0=0.0125 (0.05/4) and 0=0.00417 (0.05/12) were
therefore adopted respectively in comparisons between
the study participants and the Hong Kong population
(2009) and those between injured and non-injured par-
ticipants. In the multivariate analyses, a hierarchical
approach was adopted, with first regressing the socio-
demographic factors (Model 1), and then entering pet
ownership (Model 2). All socio-demographic variables in
Model 1 were forwardly selected (Wald method) using
p<0.10 as the entry and removal criteria. OR and 95%
CI were then derived.

RESULTS

A total of 43 542 telephone numbers were dialled, in
which 12 479 were successfully reached and 10 380 were
with people eligible for the study (figure 1). Among the
eligible people, 6723 (64.8%) agreed to participate into
the study and were interviewed and 6570 (63.3%) suc-
cessfully completed the interviews and with their data
analysed. It was found a minor but significant difference
(using 0=0.0125) in age distribution between the study
participants and the general Hong Kong population,
with our participants having slightly more children and
young adults (table 1). In addition, our study had signifi-
cantly more participants with higher education levels
and doing a white-collar job, compared with the general
population.

The overall person-based incidence rate of petrelated
household injuries was 1.28% (n=84). Seventy-nine
injured participants reported the injury frequency in the
past 12 months, including 69.6% (n=55) experienced
such injuries once, 17.7% (n=14) did twice or three
times and 12.7% (n=10) did four times or more. The
remaining five injured persons were unable to remem-
ber the number of injuries. Only one injury was caused
by a related fall. The direct age/gender standardisation
of rates estimated that annually 86 334 Hong Kong resi-
dents experienced petrelated household injuries, with
an overall incidence rate of 1.24%.

There were significant differences in the distribution
of age, marital status, size of living area and pet
ownership according to the significance level of 0.00417
(table 2). Of the injured participants, 64 (76.2%)

Effective
response
6,570
Participate (6:570)
(6,723) Non-usable
Eligible response”
(10,380) Refuse
Reached (153)
(12,479) Ineligible * (3.657)
Initial sample
selected (2,099)
(43,542)
Unreachable (31,063)
(8,303 with invalid telephone number +
22,760 unreachable after five attempts)
Sample —> Contact —— > Screen —— Invite ———> Response

*: ineligible respondents included non-Chinese-speaking persons, non-Hong Kong residents, and hearing impaired persons (unable to be interviewed

by phone calls).

#: incomplete interviews.

Figure 1 Recruitment process of study participants.
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Table 1 Comparisons of major socio-demographic characteristics between the study participants and the Hong Kong
population 2009
Hong Kong
Study population
participants (2009)t
n % n% p Value of y test
Gender (N=6561) 0.042
Male 3173 48.4 3284 800 47.7
Female 3388 51.6 3688 000 52.3
Age (years, N=6503) <0.001
0-14 887 13.6* 863 800 12.4*
15-24 906 13.9* 885 400 12.7¢
2544 2070 31.8* 2236 90 32.1*
45-64 1837 28.2* 2088 100 29.9*
>65 803 12.3* 898 600 12.9¢
Education in population aged 15 or above(N=5559) <0.001
Primary or below 932 16.8* 1 589 800 22.8*
Secondary 2.994 53.9* 3611900 51.8*
Postsecondaryf 1633 29.4* 1771100 25.4*
Occupation in working population (N=2873) <0.001
White-collar job§ 2376 82.7* 2351 200 67.7¢
Blue-collar job] 462 16.1* 1111500 32.0*
Others 35 1.2* 5000 0.1*

*Significant difference reached in the % test by using the actual number of population. Bonferroni correction was applied to correct multiple

testing. A significance level of a=0.0125 (0.05/4) was therefore adopted.

tData sources: Hong Kong annual digest of statistics 2012 edition.
FPostsecondary education included non-degree and degree courses.

§White-collar job: including manager and administrators, professionals, associate professionals, clerical support workers and service and

sales workers.

YBlue-collar job: including craft and related workers, plant and machine operators, elementary occupations and skilled agricultural and fishery

workers.

reported a petrelated injury as the most recent injury.
No significant difference in the distribution of any
factor was found between the two groups (those who
were injured by a pet and those who reported a pet-
related injury as the most recent injury). Table 3 pro-
vides the results of the petrelated injuries among those
reporting a petrelated injury as their most recent injury.
Hands (79.7%) were the most common body part
injured. Cats (51.6%) and dogs (42.2%) were the most
common pets involved. The majority of the involved pets
belonged to the victims (92.2%) and had ever received
vaccinations beforehand (70.3%). The majority of the
injured participants (62.5%) dealt with the injury by
themselves. Only one case sought medical care at a
Chinese medicine clinic, with a total expenditure of HK
$330 (around US$42.5) for two visits, consisting of HK
$310 (around US$40.0) for the medical cost and HK$20
(around US$2.5) for the transport cost.

Table 4 presents incidence rates and risk estimates of
socio-demographic factors and pet ownership for the
injury. In the univariate analyses, young adults (15—
24 years old, with age>45 as reference), the unmarried,
those with the highest monthly household income
(>HK$30 000), those living in the biggest house
(>700 ft*) and pet owners were significantly more likely
to be injured (using 0=0.00417), while retired partici-
pants were significantly less likely to experience

petrelated injury (with those in a white-collar job as ref-
erence, 0=0.00417). In the multivariate Model 1, where
the selected socio-demographic factors were controlled
for each other, females, the unmarried, those with
higher monthly household income and those with lower
density residences were significantly at higher risks for
the injury (a=0.05 for all multivariate analyses). In add-
ition, increasing risks of monthly household income and
living density were observed for pet-related injury. After
controlling for pet ownership (Model 2), only the ele-
vated risks of unmarried participants and the highest
monthly household income (>HK$30 000) remain sig-
nificant (adjusted OR=1.80, 95% CI 1.04 to 3.10,
p=0.035 and adjusted OR=7.60, 95% CI 1.01 to 57.1,
p=0.049 respectively). In addition, pet owners were at
extremely higher risk for the injury (adjusted OR=52.0,
95% CI 22.1 to 122.4, p<0.001).

Considering that it is a strong factor, we further per-
formed univariate and multivariate logistic regression
after stratification by pet ownership. Among non-pet
owners, no socio-demographic characteristic was signifi-
cantly related to petrelated injuries in x* and multivari-
ate analyses. Among pet owners, univariate logistic
regression revealed that age group, marital status and
living density were significantly related to petrelated
injuries, while only marital status remains significance in
the multivariate model, with unmarried participants
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Table 2 Characteristics of the participants by pet-related injury in the past year

Pet-related
No pet-related Pet-related injury as the
injury injury latest injury
(N=6481) (N=84) (N=64)
n % n % n %
Gender
Male 3140 48.5 33 39.3 29 45.3
Female 3337 51.5 51 60.7 35 54.7
Age (years)
0-4 198 3.1* 4 4.9* 1 1.6
5-14 676 10.5* 9 11.0* 6 9.4
15-24 884 13.8* 22 26.8" 17 26.6
25-44 2042 31.8* 28 34.1* 26 40.6
>45 2621 40.8* 19 23.2* 14 21.9
45-64 1818 28.3" 19 23.2* 14 21.9
>65 803 12.5% 0 0.0* 0 0.0
Marital status
Married/cohabiting 3489 54.3* 30 36.6* 22 34.9
Unmarried (single/divorced/widowed) 2936 45.7* 52 63.4* 41 65.1
Education
Primary or below 1447 23.0 9 11.0 6 9.5
Secondary 3206 51.0 46 56.1 31 49.2
Postsecondaryt 1628 25.9 27 32.9 26 41.3
Occupational status
White-collar jobt 2370 37.2 41 49.4 34 54.0
Blue-collar job§ 469 7.4 2 24 1 1.6
Housewives 846 13.3 8 9.6 5 7.9
Retired 921 14.5 3 3.6 3 4.8
Students 1444 22.7 25 30.1 17 27.0
Others 315 4.9 4 4.8 3 4.8
Monthly household income (HK$))
<10 000 942 18.6 3 4.5 4 7.7
10 000-19 999 1422 28.0 19 28.4 16 30.8
20 000—29 999 1035 20.4 12 17.9 4 7.7
>30 000 1677 33.0 33 49.3 28 53.8
Family size (persons)
2—4 4732 73.7 62 75.6 48 75.0
>5 1325 20.6 17 20.7 13 20.3
Living along (1 person) 364 5.7 3 3.7 3 4.7
Type of housing
Public housing 1826 28.3 16 19.0 11 17.2
Subsidised housing 993 15.4 12 14.3 9 141
Private housing 3555 55.1 54 64.3 42 65.6
Others 77 1.2 2 24 2 3.1
Size of living area (ft2§)
<400 1645 27.7* 13 18.3* 11 20.0
401-600 1932 32.5% 14 19.7* 15 27.3
601-700 901 15.2* 16 22.5* 9 16.4
>700 1463 24.6” 28 39.4* 20 36.4
Living density (ft/person§)
<120 1511 25.5 9 12.9 9 16.4
120-159 1288 21.8 13 18.6 11 20.0
160-249 1985 33.5 29 414 21 38.2
>250 1136 19.2 19 271 14 255
Time spent at home (hours/day)
<12 3074 47.8 40 48.2 32 50.0
13-18 2629 40.8 34 41.0 23 35.9
>18 734 11.4 9 10.8 9 14.1
Continued
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Table 2 Continued

Pet-related
No pet-related Pet-related injury as the
injury injury latest injury
(N=6481) (N=84) (N=64)
n % n % n %
Pet ownership
No 5675 87.9* 11 13.1* 5 7.8
Yes 780 12.1* 73 86.9" 59 92.2

*Significant difference level at p=0.05 reached in the y test. Bonferroni correction was applied to correct multiple testing. A significance level of
a=0.00417 (0.05/12) was therefore adopted. No significant differences were found between pet-related injury and pet-related injury as the latest injury.

TPostsecondary education included non-degree and degree courses.

FWhite-collar job: including manager and administrators, professionals, associate professionals, clerical support workers and service and sales

workers.

§Blue-collar job: including craft and related workers, plant and machine operators, elementary occupations and skilled agricultural and fishery

workers.

YAnnual exchange rate in 2009: HK$1=US$0.129 (US$1= HK$7.75); HK$10 000=US$1290; HK$20 000=US$2580; HK$30 000=US$3870.

§12=0.093 m? (1 m?=10.76 ft3).

being at higher risk (adjusted OR=2.25, 95% CI 1.28 to
3.96, p=0.005).

DISCUSSION
This study found a person-based incidence rate of pet-
related household injury of 1.28% in the previous
12 months among 6570 residents in Hong Kong. Using
the direct age/gender standardisation rates, an overall
incidence rate of 1.24% was projected for the entire
Hong Kong population, with an estimation of 86 334
residents injured by pets annually. In our participants,
the majority of the injured participants were bitten by
pets once (69.6%), with hands as the body part most
commonly injured (79.7%), and 98.4% did not seek
medical attention. Cats (51.6%) were the most common
pets causing injury, followed by dogs (42.2%). Most of
the pets belonged to the injured (92.2%). Pet owners
were at extremely higher risk for such injuries. In add-
ition, females, the wunmarried, those with higher
monthly household income and those living in lower
density housing were more likely to be injured by pets.
This study may be the first of its kind focusing on pet-
related household injuries in the general population in
an urban Chinese setting. We estimated that annu-
allyl.24% of Hong Kong residents sustained pet-related
household injury, which is similar to those reported by
other developed countries.” ' However, the projected
size of people injured by pets (86 334) is much higher
than the estimate from a previous study in Hong Kong
on all causes of unintentional injuries (n=5400)."" Such
differences may be mainly due to the different scopes of
an ‘injury’, as defined between the two studies: we inves-
tigated all petrelated injuries while the previous study
only focused on injuries serious enough to limit the
normal activities of a person. Most of the cases in our
study did not seek any medical attention or did not take
sick leave, reflecting that most petrelated injuries in
Hong Kong are minor, therefore, were not captured
by the previous study. One limitation of the study is

over-representation of residents with higher education
levels and doing white-collar jobs. One plausible explan-
ation is due to the ability to make a connection during
the times called. In Hong Kong, less educated people or
those doing blue-collar jobs may work longer time or in
the evening, which may have reduced their chances to
be reached in this study. As education and occupation
were not significantly related to petinduced injury
(table 4), the overrepresentation may not have much
influence on the projected size of injured residents.

Consistent with many previous studies, we found pet
ownership to be a strong risk factor for petrelated injur-
ies.” * 79 ¥ However, the risk estimation of pet owner-
ship in this study (adjusted OR=52.0) is much higher
than the ones reported by these previous studies, which
may be attributable to the discrepancies between
studies, such as place of the injuries (the household
setting in this study vs all settings in other studies), sever-
ity of a pet-related injury interested (eg, injuries received
medical care in most previous studies), types of pets
interested (eg, dogs only in most previous studies) and
so on. Nevertheless, the increased number of pet
owners, along with the fast-paced economic develop-
ment in China, could result in increase of petrelated
injuries.” ° Further studies should be conducted to
confirm our findings and develop effective interventions
to protect people from petrelated injuries.

In this study, females were more likely to be injured by
a pet, which was consistent with the finding from the
previous Hong Kong study,'’ but contradictory with the
results from studies in other countries.” 7 '® ™ It is not
clear about the cause of the gender difference among
Hong Kong residents and other populations. One possi-
bility is that the two studies in Hong Kong reported on
any petrelated injuries while the other studies focused
only on dog-induced injuries. Further analysis in this
study indicated that males were slightly more likely to
have dog-induced injuries (51.9% vs 48.1%), which may
at least partly explain the difference. In contrast to the
results from other studies, which showed that children
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Table 3 Further information of the participants with
pet-related injury as the latest injury (N=64)

N Per cent

Occurrence place of the injury

Living room 47 73.4

Bedroom 7 10.8

Bathroom 5 7.8

Others 5 7.8
Occurrence day of the injury

Weekday 30 46.9

Weekend and holiday 23 35.9

Don’t know 11 17.2
Body part injuredt

Hands 51 79.7

Legs 10 15.6

Arms 3 4.7

Head 2 3.1

Body 1 1.6
The pet involved

Cat 33 51.6

Dog 27 42.2

Otherst 4 6.2
The pet ever received any vaccination

No 11 17.2

Yes 45 70.3

Don’t know 8 125
Owner of the pet related

Yes 59 92.2

No 5 7.8
Interaction before attack

Playing with the pet 38 59.4

Cleaning the pet 6 9.4

Training the pet 5 7.8

Others 15 23.4
Ever attacked by the same pet before

Yes 29 45.3

No 35 54.7
Treatment of the injury

None 15 23.4

Self-treatment 40 62.5

Others (including medical care and 9 14.1

treated by other persons)
Absence from work or school caused by the injury

No 13 20.3
Yes 51 79.7
<1 day 48 94.1
>1 day 3 5.9
Recovery time of the injury (days)
<3 45 70.3
3-7 13 20.3
>7 6 9.4

FAs there were three injuries in which two body parts of the
injured participants were injured, the sum of “n” is 67, not 64.
However, the denominator is still the number of injured persons
(N=64), so the sum of “%” is more than 100%.

1Others included rabbits, birds, guinea pigs, hamsters and so
forth.

(especially those aged 5-9 years) were the most vulner-
able cohort to sustain a petrelated injury,” 7 10 '8 19 ywe
found that young adults (aged 15-24 years) were at the

highest risk among all the age cohorts. These

differences could be explained by different data sources
used across the studies. The results from the other
studies were based on data collected in clinics and emer-
gency departments. Adults are less likely than children
to seek medical care in clinical settings after being
injured by pets, especially when the injuries are minor,
which might have resulted in an underestimation of pet-
related injuries among adults in those studies (due to
selection bias). However, data in our study were col-
lected from a representative sample of the general popu-
lation, which may have avoided such selection bias,
therefore, reflects the real situation of petrelated injur-
ies more accurately.

We found that higher monthly household income,
greater housing living space and larger living area per
capita (lower living density) were risk factors for pet
related injuries, while those having blue-collar jobs were
less likely to be injured. These associations suggest afflu-
ence as a risk factor, which is consistent with other
studies.” When controlling for each other, the associa-
tions of occupation status and housing size with an
injury were no longer significant, while monthly house-
hold income and living density remained significant and
were positively related with the injuries. This may
suggest that income and living density may be better
indicators of affluence in urban Asian settings. In add-
ition, we also found that unmarried participants were
twice as likely to sustain a pet-related injury compared to
married participants and the relationship did not
change much after controlling for other factors. The
reason is unknown as no previous study reported signifi-
cant relationship between marital status and petrelated
injuries. The most common reason for pet ownership is
to get a companion to alleviate loneliness.” One possible
explanation is that unmarried participants may have
more flexibility and willingness to raise a pet or playing
with other people’s pets, which may lead them to be at
higher risk. However, our data failed to support this
hypothesis as we neither observed significant relation-
ship between marital status and pet ownership (pet own-
ership rates among married and unmarried participants
were 12.9% and 13.1% respectively, p=0.795), nor col-
lected participants’ behaviours with pets. Further studies
are therefore warranted.

Given pet ownership is a strong risk factor in this study,
its effect may not be fully controlled for in the multivari-
ate analyses, we further estimated the risks of socio-
demographic characteristics after stratification by pet
ownership. The results revealed that only unmarried pet
owners were at higher risk for petrelated injuries after
adjustment for other factors, suggesting that unmarried
pet owners should be put as the top priority when devel-
oping protective countermeasures in future, though the
underpinning mechanism is still unclear. Given the statis-
tical power to test significance reduced after the stratifica-
tion, the relationship between petrelated injuries and
other risk factors among pet owners need to be con-
firmed with a larger sample size in future.
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Table 4 Incidence rates of and risk estimations for pet-related injury in the past year (N=84, with p<0.10 in univariate
analysis)

Univariate analysis Multivariate Model 1 Multivariate Model 2
Incidence rate (%) ORunadj (95% CI) ORadj ORunadj (95% CI) ORadj ORunadi (95% CI) ORadj

Gender

Male (ref.) 1.04 1.00 1.00 1.00

Female 1.51 145 (0.94t02.26) 1.73* (1.02t02.95) 1.54 (0.89 to 2.67)
Age (years)

0-4 1.98 279 (0.941t08.27) NA NA

5-14 1.31 1.84 (0.83t04.08) NA NA

15-24 243 3.43* (1.851t06.37) NA NA

25-44 1.35 1.89 (1.05t03.40) NA NA

>45 (ref.) 0.72 1.00 NA NA
Marital status

Married/cohabiting (ref.) 0.85 1.00 1.00 1.00

Single/divorced/widowed 1.74 2.06* (1.31t03.24) 1.86* (1.10t0 3.14) 1.80* (1.04 to 3.10)
Education

Primary or below (ref.)  0.62 1.00 NA NA

Secondary 1.41 231 (1.13t04.73) NA NA

Postsecondaryt 1.63 267 (1.25t05.69) NA NA
Occupational status

White-collar jobf (ref.)  1.70 1.00 NA NA

Blue-collar job§ 0.42 0.25 (0.06t01.02) NA NA

Housewives 0.94 055 (0.26t01.17) NA NA

Retired 0.32 0.19* (0.06t0 0.61) NA NA

Students 1.70 1.00 (0.61to1.65) NA NA

Others 1.25 0.73 (0.26t02.06) NA NA
Monthly household income (HK$))

<10 000 (ref.) 0.32 1.00 1.00 1.00

10 000-19 999 1.32 420 (1.24t014.2) 10.9* (1.44t083.0) 6.85** (0.891t052.7)

20 000—29 999 1.15 3.64 (1.02t012.9) 9.21* (1.17t0o72.4) 6.08** (0.76to 48.7)

>30 000 1.93 6.18* (1.89t020.2) 14.7** (2.00t0 108.3) 7.60*  (1.01 to 57.1)
Size of living area (ft?tt)

<400 (ref.) 0.78 1.00 NA NA

401-600 0.72 0.92 (0.43t01.96) NA NA

601-700 1.74 225 (1.08t04.69) NA NA

>700 1.88 2.42* (1.25t04.69) NA NA
Living density (ft¥/persontt)

<120 (ref.) 0.59 1.00 1.00 1.00

120-159 1.00 1.70 (0.72t03.98) 1.31 (0.51t03.37) 1.05 (0.39 to 2.77)

160-249 1.44 245 (1.16t0520) 1.89 (0.82t04.34) 1.19  (0.50 to 2.86)

>250 1.65 281 (1.27t06.23) 287 (1.21t06.82) 1.45 (0.58 to 3.61)
Pet ownership

No (ref.) 0.19 1.00 - 1.00

Yes 8.56 48.3* (25.5t091.4) - 52.0"** (22.1 to 122.4)

*Significant difference level at p=0.05 reached in the univariate analysis. **Significant difference level at p=0.01. ***Significant difference level
at p=0.001. Bonferroni correction was applied to correct multiple testing. A significance level of a=0.00417 (0.05/12) was therefore adopted.
TPost-secondary education included non-degree and degree courses.

FWhite-collar job: including manager and administrators, professionals, associate professionals, clerical support workers and service and
sales workers.

§Blue-collar job: including craft and related workers, plant and machine operators, elementary occupations and skilled agricultural and fishery
workers.

fAnnual exchange rate in 2009: HK$1=US$0.129 (US$1= HK$7.75); HK$10 000=US$1290; HK$20 000=US$2580; HK$30 000=US$3870.
+1+1 ft2=0.093 m? (1 m?=10.76 ft?).

NA, the variables were selected but excluded from the Model 1 according to the variable selection method with p<0.10 as the entry and
removal criteria; ref., reference group; —, pet ownership was not put in the Model 1.

Most petrelated injuries in our study involved a animals, regardless of the types involved, may carry
person’s hands, which is consistent with the results from  many diseases that are readily transmissible to human
previous studies.” 7 '® ' Although injuries examined in ~ beings, and many of those diseases can be vaccinated
this study were not severe, it should be noted that against. One such disease is rabies, especially from dog
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bites. Rabies is nearly always fatal, and there is no spe-
cific treatment.® The microorganism most commonly
isolated from wounds by cat bites is Pasteurella multocida.
Injuries caused by cat bites and scratches may result in
cat-scratch disease, which is caused by the bacterium
Bartonella henselae.” *° Another cat-associated infection
is toxoplasmosis, which is caused by the parasite
Toxoplasma gondii and manifested as a congenital infec-
tion.”” It should be noted that Toxoplasma infection rates
in cat bites have been reported to be between 30-50%,
which is much higher than the rate of infection for dog
bites (4%).?" Unfortunately, only 70.83% of the pets
involved in this study had received vaccinations before,
with an even lower vaccination rate of 63.6% being
found for cats. As cats are one of the most popular types
of pets kept in urban households, cat owners need to be
educated about the risks of injuries caused by cats and
empowered by effective means to protect themselves
from such injuries.

Limitations

The results of this study are subject to several limitations.
This is a cross-sectional study, thus, it cannot draw a con-
clusion on the cause—effect relationship. The data on
petrelated injuries are self-reported and therefore
subject to potential recall bias. This study focuses on pet-
related injuries that occurred in a household setting and
does not include petrelated injuries that occurred
beyond this setting (eg, roads, parks). As the number of
participants reporting petrelated injuries was relatively
small in this study (n=84), the estimations of the risk
factors are inconclusive. It is possible that the associa-
tions observed in this study may be just a random phe-
nomenon. Owing to the time constraint, the detailed
injury information was collected only from those pet-
related injuries which were reported as the most recent
injury by the participants. Thus, the results (table 3)
may not reflect the real situation of all petrelated
injuries in this study. However, as there was no signifi-
cant difference between the two groups (all pet-
related injuries and those as the most recent injury)
as shown in table 2, the results may not be biased
much from those of all the injuries. Further studies
with a prospective longitudinal design are needed to
capture all petrelated injuries and confirm the asso-
ciations observed in this study. Moreover, we did not
collect detailed information of pet ownership, for
example, dog/cat breeds, history of raising pets,
numbers of concurrent pets, the time length of
having pets, knowledge and practice on raising pets,
all of which are needed to develop effective protec-
tion measures and therefore should be addressed in
future studies. Finally, some households in this study
might keep pets under unlawful circumstances, and
therefore participants might be less likely to report
owning pets. Thus, the number of pet owners might
be under-reported.

CONCLUSIONS

We estimate that more than 86 000 residents in Hong
Kong sustained a non-fatal petrelated injury in the
household setting in the past 12 months, with a person-
based incidence rate of 1.24%. Most of the injuries
reported are minor, induced by cats or dogs, with the
wounds sustained affecting a person’s hands and dealt
with by the victims. Pet ownership is a strong risk factor
for such an injury. Unmarried and affluent people are
also at higher risk, especially unmarried pet owners.
Given the increasing trend in pet ownership, it is neces-
sary to take effective measures to protect people from
petrelated injuries, especially the unmarried pet
owners. Further studies with a prospective longitudinal
design should include petrelated injuries that happen
outside a household setting.
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