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ABSTRACT

Introduction: Animal bites are of the major health threats. Delayed post-exposure prophylaxis
(PEP), especially in frail older people, may lead to mortal risks in this age group. The aim of
this study was to investigate the pattern of delayed PEP in animal-bites injuries and to identify
its contributing factors in older people of Tabriz city, Iran.

Methods: In this cross-sectional study, the census method was used to obtain data from health
records of older adults who were referred to Tabriz's Rabies Treatment Center between March
2013 and March 2018. The delay was defined as starting PEP longer than 24 hours after a
suspected rabies virus exposure. The relations between delayed PEP and each of the predictors
were investigated using the chi-square test in univariate analysis. The decision tree model was
applied to predict the delay time of PEP.

Results: A total of 322 older people with a mean age of 67.62 + 7.18 were studied. In all, 31.7
% of the older persons victims who were bitten by an animal had a delayed PEP. Urban
victims (34.1%) compared to rural (16.3 %), stray animal victims (42.0 %) compared to an
owned animal-bite victim 24.6 %, all other animal bite-related victims (39.9 %) compared to
dog-bite injuries (23.8%) experienced a higher frequency of delayed PEP. The decision tree
revealed that animal ownership status, animal status, and animal species were the most
important factors for predicting delayed PEP (p < 0.001).

Conclusion: The possibility of delayed PEP in older adults bites victims, increased if the animal
was ownerless and escaped. A reasonable approach to tackle this issue might be to conduct larger
population studies in the future.
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Introduction

Animal bites is one of the major health threats
specially in rabies endemic areas, because in every
bite is potentially a suspected exposure (1). Rabies
is a viral infection that affects mammals' central
nervous systems and is fatal once symptoms appear
(2). The two main mechanisms of rabies
transmission from animal to person are biting and
scratches, however, other ways, such as licking are
also possible (3).

World Health Organization  estimates that
40,000 to 70,000 people die each year from rabies
in endemic countries (4). The annual incidence of
animal bites has increased in recent years. The
incidence rate of animal bites in Iran and in East
Azerbaijan province reported 177 and 240 case per
100,000 persons, respectively (5).

Rabies can be prevented after a bite, and while
wound washing and disinfecting wounds can
prevent up to third of likely rabies infections and
the administration of post-exposure prophylaxis
(PEP) can also prevent death from rabies entirely
(6). Timely PEP has not performed in some rabies
endemic countries. Distance from the PEP center,
animal type, severity of injuries, sex and residence
location have all been recorded significant reasons
for delayed PEP (7, 8). The majority of rabies
deaths occur in people who have not had PEP, or
who have received it in an insufficient or delayed
manner (9).

Predictions shows that Iran's elder population
will rise from 9.2% in 2015 to 23% in 2030 (10).
Reflexes, skin thickness, subcutaneous adipose
tissue, eyesight acuity, and system performance all
decrease with age, making the older adults more
susceptible to diseases and traumas than other age
groups (11). A number of authors have reported
analyses of trends in bites demonstrated about that
bite injuries in elderly individuals account for
about 10% of all bites (12, 13). In lIranian
population, 37.2% of bite cases receive timely (<
six hrs.) PEP services. Delayed (> six hrs.) PEP
had been reported in 62.8% victims, which older
adults contribute eight percent of delayed PEP (7).

The older people has a higher risk of injury
severity, hospitalization, and postponed PEP than
other age groups (12). Some cross-sectional studies
suggest an association between financial, physical
and psychological problems and delayed health
services using older adults (14-16). According to
Addai and Nuertey (2020), the declining trend of
animal bites in in older adults is possibly due to
shifting health-seeking behaviors and tend to
ignore minor health threats (9).

Whilst some research has been carried out on the
epidemiology of animal bite in Iran (5), no studies
have been found which investigate predictors of
delayed PEP in elder population. Our study aimed
to investigate the pattern of delayed PEP in animal-
bites victims and to identify its contributing factors
in older persons of Tabriz city, Iran.
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Methods
Study design

In this cross-sectional study, the census method
used to obtain data from health records of 322 older
adults who were referred to Tabriz's Rabies
Treatment Center (Tabriz's RTC).

Setting and participants

Tabriz metropolitan in East Azerbaijan - Iran,
covers an area of 11800 km? with a population of
about 1.5 million, according to the latest census data
(17). The participants were aged 60 and over, and
they were from both rural and urban backgrounds.
The participants in this study were elderly persons
who had been bitten by an animal and had referred to
Tabriz's RTC to get PEP. Tabriz's RTC provides
rabies prevention cares for Tabriz city and
countryside villages including 44 health home, 15
rural health center.

Data collection

The inclusion criteria were older person animal
bite cases that were reported during the dates 21st
March 2013 and 20st March 2018. Incomplete
records were excluded.

Demographical, epidemiological, and clinical
characteristics were collected and analyzed.
Demographic characteristics included age, sex, and
the occupation status. Epidemiological characteristics
comprised residency place [city/village], bitten
animal status [domestic / wild], injury time [hour,
day, month, season, year], and previous bite history.
Clinical characteristics consist of the exact site of the
bite/exposure, a number of bite sites, extent and depth
of injury, location of injury [lower limbs, abdomen
and upper limbs and head] variables. Also, PEP
(vaccine/ rabies immunoglobulin [RIG]) data were
included.

Ethical consideration

The Protocol of study was approved by the
Regional Ethics Committee at Tabriz University of
Medical Sciences (Ethical code:
IR.TBZMED.REC.1397.1096). The information was
collected in a confidential and without identification
of participants.

Statistical analysis

Mean + standard deviation (SD) was used for
quantitative data and frequency and percent were
presented for qualitative characteristics.

At first, the variables of interest were analyzed to
find significant ones in univariate tests. To explore
the probable correlations between the qualitative
variables, Chi-square test was applied. In situations of
low sample size, Fisher's exact test was applied in
univariate tests. Then significant variables were
entered into the decision tree model.

The decision tree model is a powerful and common
graphical method for classification and prediction
(18). It has been used in predicting delayed PEP for
animal bite victims in Iran (8).
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The decision tree is usually composed of several
nodes known as input and output nodes. The rules
created in the decision tree are expressed as "if" and
"then”. Predictive tree modeling and regression is a
nonparametric algorithmic method that is able to
predict quantitative variables (regression tree) or
classified variables (classification tree) based on a set
of quantitative or qualitative predictor variables. With
the intention of conducting a decision tree model,
determining significant variables, the classification,
and regression trees (CART) algorithm and Gini
index were used (13).

In all statistical tests, the P-value less than 0.05
was considered as significant. Statistical analyses
were done using SPSS V.21 (SPSS Inc, Chicago, IL,
USA).

Results

From 21th March 2013 to 20th March 2018, 322
elder's bite victims referred to getting PEP in Tabriz's
RTC were investigated.

The age of participants ranged from 60 to 90 years
(67.62 £ 7.1 years). A total of 93% were from rural
areas. In terms of the event site, 6.86% had happened
in urban areas. Of the 322 participants, 20 (six
percent) had a history of previous animal bite
exposure. From the aspect of getting PEP, 29.2%
received the 5-dose intramuscular vaccination
schedule, 66.5% received 3-dose vaccine and 4.3%
received < 3-dose vaccine. Of all victims, 14.6%
(received RIG alongside vaccine. Ninety-six percent
of participants had received the PEP program, albeit
with some delays. Most of those affected people were
self-employed and housewives. In terms of the time
of injuries, most events occurred between 6-12 AM.

The prevalence of a delayed PEP was 31.7 % of
older adult patients. The delayed PEP was more
observed in females than males (34.3% vs. 31.0%), (p
=0.06). The results of univariate analysis are revealed
in Table 1. The prevalence of delayed PEP was
significantly higher in urban older adults than rural (p
=0.02). There was a significant relationship between
the biting animal species and the time for seeking
PEP. Older people bitten by dogs, delay prevalence
were 23.8%, elders attacked by other animals,
prevalence of delay was 39.9% (p=0.002). There was
a relationship between the animal ownership status
and delay time of PEP, with 42 percent delayed
following stray animal bites compared to 24.6 percent
in others. The Fisher's Exact Test between animal
status and delayed PEP revealed that the frequency of
delay in injuries in which the attacking animal
escaped was significantly higher than in case of killed
and living animals (p=0.006).

Delay in superficial injuries was higher than deep
injuries, 33.7% and 19.6%, respectively (p = 0.056).
Based on the findings of Table 1, residency-event,

type of animal, animal ownership status, and animal
status variables which had a significant effect on the
delayed time of PEP were placed on the decision tree
modeling. The Gini index, as an impure function of
CART algorithm, showed that the most important
variables for predicting the delayed PEP were being
stray animal, the animal’s status and animal species,
respectively. (Figure 1)

According to figure 1, three following rules can be
understood:

A. If” the animal is stray and escaped” then the
probability of delayed PEP is 46.2%.

B. If “The animal is NOT stray” and “The animal
is NOT a dog” then the probability of delayed PEP is
39.7%.

C. If “The animal is being stray” and “The animal
is alive”, then the probability of delayed PEP is
35.3%.

Discussion

It is important to initiate PEP immediately. In fact,
this is one of the first studies in Iran to examine the
factors linked to delayed PEP in older people. In
various studies, elder population were at least 10% of
all animal bite victims (7, 19). Older adults who do
not receive timely and complete PEP, experience high
rates of rabies and premature death (20). This study
identified, animal ownership status, animal status and
animal species as contributing factors on the delayed
PEP.

In the present study, delayed PEP was observed in
31.7% of participants which is lower than the delay
time proportion in Tuyserkan, Iran (68.2%) (7). This
different delay time maybe due to the difference
between mean age and health behavior among
studies. It has been shown that there is an association
between timely PEP and age (21). Older individuals
are more likely than youths to follow health
recommendations, because they have a better
understanding of health-threats and use healthcare
services (22-24). Teenagers perception of the risk of
participating in health-treating activities is lower than
that of older adults (25). Also, in older persons,
vaccine adherence rises with the number of medical
visits per year (24).

Other studies of delayed PEP in different age
groups, including Khaf county, Iran reported 14.4%
in women and 5.2% in men (26). Also in a study
from Ilam, Iran delayed PEP(> 13 h) had been
reported 18.1 percent (19), which were different from
our study estimation. A possible explanation for this
might be that there was association between distance
from RTC and place of residence and timely PEP.
These finding reflect those of Khazaei et al. who also
found that a majority of delayed PEP cases have more
than thirty kilometers distance from RTC (7).
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Table 1. Univariate analysis of the relationship between demographic variables, animal status, injured organ, and delay of
more than 24 hours after animal bite for post-exposure prophylaxis, vaccination in older adults in Tabriz

Factors affecting the

Subcategories

Total Dela
delay Y p-value
No, n (%0) Yes, n (%)
Sex Male 225 176(69.0) 79(31.0) 0.60
Female 67 44 (65.7) 23 (34.3) '
Occupational status Labor 19 11 (57.9) 8 (42.1)
Retired 48 32 (66.7) 16 (33.3)
Housekeeper 63 44 (69.8) 19 (30.2) 0.166
Agriculture and driver 39 33(84.6) 6 (15.4)
Self-employed 153 100 (65.4) 53 (34.6)
Time of event 0-12AM 258 178 (69.0) 80 (31.0) 0.604
13-24PM 64 42 (65.6) 22 (34.4) '
Residency-event Urban 279 184 (65.9) 95 (34.1) 0.02
Rural 43 36 (83.7) 7 (16.3) '
Type of animal Dog 164 125 (76.2) 39 (23.8) 0.002
Other* 158 95 (60.1) 63 (39.9) '
Being stray Yes 131 76 (58.0) 55 (42.0) 0.001
No 191 144 (75.4) 47 (24.6) '
Injured organ Upper limb of the human body 240 161 (67.1) 79 (32.9) 0413
Lower limb of the human body 82 59 (72.0) 23 (28.0) ’
Injury type Superficial 276 183 (66.3) 93 (33.7) 0056
Deep 46 37 (80.4) 9 (19.6) ’
Season Spring 169 124 (73.4) 45 (26.6)
Summer 93 55 (59.1) 38 (40.9) 0.118
Fall 35 23 (65.7) 12 (34.3) '
Winter 25 18 (72.0) 7 (28.0)
Age** 60-75 272 188 (69.1) 84 (30.9)
75-85 43 27 (62.8) 16 (37.2) 0.733
> 85 7 5(71.4) 2 (28.6)
Status of animal** Live 234 171 (73.1) 63 (26.9)
Escaped 81 44 (54.3) 37 (45.7) 0.006
Killed 7 5 (71.5) 2 (28.6)
* Cat, Horse, Donkey, wolf, Cow, Sheep, Camel, Fox, Jackal, Pig and Goat
**Fisher’s Exact Test
Legend N:220(68.3%)
M: Mo Delay subjects D:102(31.7%)
/ Being stray animal \
Yes Mo
MN:76(58%) N:144(75.4%)
D:55(42%) D:47(24.6%)
[ Animal status \ Escaped Animal type \
Live , death Dog Other
N:33(64.7%) N:43(53.8%) MN:103(83.7%) N:41({60.3%)
D:18(35.3%) D:37(46.2%) D:20(16.3%) D:27(39.7%)

Figurel. Final decision tree model for predicting delayed PEP using classification and regression tree algorithm

Elderly Health Journal 2021; 7(2): 58-64.
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According to the decision tree technique, cases
bitten by cats, foxes, wolves, jackals, horses, donkeys,
cows, camels, pigs, sheep and goats have a more
delayed PEP than dog victims, this also accords with
Hamta et al.(27) study in the center of Iran, also
accords with our earlier observations, which revealed
that individuals bitten by cats had a higher rate of PEP
delay (28). In a study from Hamadan, Iran, cat bite
victims had the most significant delayed PEP (29).

Higher delay time in PEP for animals other than
dogs is due to the focus of the Iranian Ministry of
Health's programs on dog bite, like vaccination of dogs
and restricting their movement and neglect to other
animals (30). Another possible explanation for this
delay is the lack of public awareness about
transmission of rabies from animals other than dog and
cat.

In this study delay time was found more prevalent
superficial injury than deep injuries. Deep injuries in
other studies in Iran were between 15 and 28% (7, 31,
32). In a study in China, 61.3% of cases had a deep
injury type (33). In the most severe injury cases timely
and urgency health care seeking behavior is common.
Only 14.6% of the subjects of the exposed victims, had
a deep injury which was in agreement with the findings
of Khazaei et al. (7) and Rafiei et al. (34) studies with
15.8% and 20.9% deep injury types respectively. The
experiences of serious injuries can force them to obtain
a complete care to optimize anti-rabies prevention. In
contrast delayed time of superficial can be due to the
low-risk perception, reduced sense of pain and lack of
self-care. In the present study, lower frequency of deep
injuries could be due to the high percentage of bites of
animals like cats, foxes, wolves, jackals, horses,
donkeys, cows, camels, pigs, sheep and goats.

In our study the prevalence of delay among urban
older adults was significantly higher than rural older
adults, while in the studies of Hamadan-Iran (29), Aq
Qala, Iran (31), Tanzania (34) and India (35), rural
bites injuries have been delayed in receiving PEP due
to the long distance to the rabies prevention center and
the high cost of transportation. One of the probable
explanations behind this condition may be the effects
of a “training day” program in the countryside.
Training day is a one- or two-day program, according
to population size and priority of educational topics in
health homes in the Iranian villages. Health education
can lead to behavior change and performance
improvement.

About three quarters of events were taking place in
the urban residency. The Tabriz's urbanization, slum
marginalized population has rapidly grown in recent
decades. Also, pet keeping in cities has increased in
recent years, probably leading to increased levels of
exposure to animals.

Also, in the present study, delayed PEP was
significantly in stray animal victims more than in
domestic animals. Which is in line with the Khazei
findings (7). People with pets appear to be more aware
of the common zoonosis disease than other
populations, especially about rabies (36-38). Based on
the decision tree results, delay in injuries caused by
escaping animals was significantly greater than live or

killed animals. The largest percentage of escaped
animals were cats, foxes, wolves, jackals, horses,
donkeys, cows, camels, pigs, sheep and goats. The
bites of these animals appear to be considered low risk
and therefore the older adults are less likely to seek
acute care in such injuries.

Conclusion

About one third of the subjects showed the delayed
PEP after animal bite. The most important factors
affecting delay time were animal species, animal
ownership status and older adults’ residence. It seemed
that injuries of cats, foxes, wolves and other animals in
comparison to dogs are considered to be less risky
amongst participants that necessitate serious attention
to be highlighted in various health educational and
promotional programs. Also, it seems that the PEP
follow-up process of the urban older adults is less than
rural Health-Home follow up care. Therefore, active
follow-up of urban elder population needs more
attention in the target population.

Study limitations

There were a few limitations in this study. The
assessment of a rabies monitoring system necessitates
the use of reliable data sources. We used information
from Tabriz's RTC's databases. Information bias is
likely because the quality and accuracy of the data is
mostly determined by the quality and accuracy of the
recorded data. However, the delayed PEP may be
underestimated in the present study, because some of
the exposed older adults’ victims refuse to refer to
health centers for PEP vaccinations, particularly for
minor injury events. This is the study's primary
problem, which could lead to selection bias.
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