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Original Article

Objectives: One way to prevent deaths due to rabies is the timely utilization of post-exposure prophylaxis (PEP). Therefore, in addition 

to an understanding of the epidemiological distribution of animal bites, it is necessary to explore the factors leading to delays in PEP 

initiation. 

Methods: This cross-sectional study was conducted in Iran in 2011, and included 7097 cases of animal bites recorded at the Rabies 

Treatment Center of the Shiraz University of Medical Sciences using the census method. Logistic regression was used to identify fac-

tors associated with delays in PEP. 

Results: Among the patients studied, 5387 (75.9%) were males. The prevalence of animal bites in Fars province was 154.4 per 100 000 

people. Dogs were the most frequent source of exposure (67.1%), and the most common bitten part of the body was the hands 

(45.5%). A delay in the initiation of PEP was found among 6.8% of the studied subjects. This delay was more likely in housewives (odds 

ratio [OR], 4.66; 95% confidence interval [CI], 2.12 to 10.23) and less likely in people with deep wounds (OR, 0.65; 95% CI, 0.43 to 0.97). 

Conclusions: Although all animal bite victims received complete PEP, in some cases, there were delays. Further, the type of animal in-

volved, the depth of the bite, and the patient’s occupation were the major factors associated with a delay in the initiation of PEP for 

rabies prevention.
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INTRODUCTION

Animal bites are significant causes of morbidity and mortal-
ity worldwide, which can be prevented by timely and appro-
priate post-exposure prophylaxis (PEP) [1]. Studies have sug-
gested that dog bites account for tens of millions of injuries 
annually [2]. Because rabies is a vaccine-preventable disease, 
the estimated occurrence of 55 000 annual human deaths 

http://crossmark.crossref.org/dialog/?doi=10.3961/jpmph.17.027&domain=pdf&date_stamp=2017-05-31
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caused by this disease worldwide is unacceptable and inex-
cusable [3]. Rabies caused by rhabdovirus genotype 1 is one 
of the most common fatal infections worldwide. It is mainly 
associated with dog bites in Europe, Asia, and Africa, and with 
bats in the Americas [4]. Despite the successful prevention of 
human rabies and control of canine rabies in North America, 
Western Europe, and a number of Asian and Latin American 
countries, this disease is considered to be a neglected tropical 
disease [5]. Rabies is one of the most important viral zoonotic 
diseases because of its universal distribution [6], the frequency 
of its outbreaks, its high human and veterinary costs, its high 
death rate, and the resulting high economic expenditures in 
different countries of the world every year [7].

The incidence of animal bites in the Islamic Republic of Iran 
has increased in the recent years. Historically, rabies and ani-
mal bites have been present in Iran as endemic health prob-
lems [8]. The majority of bites, both national and international, 
were caused by dogs. However, other animal bites should not 
be neglected. Therefore, along with the overall health services 
provided at rural and urban health centers, preventive and cu-
rative health programs for rabies are provided.

According to a World Health Organization (WHO) report, to 
prevent this disease, more than 15 million people receive 
post-exposure vaccination every year worldwide [3]. In reality, 
PEP is the most critical life-saving intervention essential for the 
prevention of rabies in humans after exposure [9].

Post-exposure treatment for suspected rabies exposures in 
Iran according to the WHO guidelines is as follows: In the first 
stage, wounds must be immediately washed/flushed for 15 
minutes and disinfected, and if the person was bitten by a 
stray or wild animal, PEP injections should be administered on 
days 0, 3, 7, 14, and 28. However, if the animal was a pet or 
monitored animal, PEP injection should be administered on 
days 0, 3, and 7. If the animal remains healthy 10 days after the 
bite, the 2 latter injections need not be administered [10,11].

In Iran, rabies has been reported in most provinces. Thus, the 
management of this disease is considered to be one of the 
most important priorities of the Iranian health authorities. 
Therefore, rabies immunization and PEP treatment are provid-
ed free of charge in Iran, and almost all people who have been 
bitten receive PEP [12]. However, delays in receiving PEP can 
affect the effectiveness of the treatment. Thus, in this study, we 
investigated the epidemiologic features of animal bites and the 
factors associated with delays in the initiation of PEP among 
animal bite cases at an anti-rabies clinic in southwest Iran.

METHODS

This was a population-based cross-sectional study conduct-
ed on all animal bite cases in the Fars province (southwest Iran, 
with a population of 4 596 658 [2 315 914 males and 2 280 744 
females [13]) between March 2011 and March 2012 (for a du-
ration of 1 year, using the census method). The study was ap-
proved by the Ethics Committee of the Shiraz University of 
Medical Sciences. Data were gathered from all animal bite cas-
es who presented at the Rabies Treatment Center of Shiraz 
University of Medical Sciences to receive active care. A total of 
7097 patients presented at the anti-rabies clinic with a history 
of an animal bite during the study period. A semi-structured 
questionnaire was used for collecting information regarding 
the interval between exposure and the initiation of anti-rabies 
PEP, the socioeconomic status of the family, the bite site on the 
body, and other risk factors associated with the delay in the 
initiation of the vaccine. For the purpose of this study, a delay 
in the initiation of anti-rabies PEP was defined as the initiation 
of PEP ≥48 hours after the animal bite [14]. Since the scope of 
this study was limited to individuals who sought treatment at 
the Rabies Treatment Center, it is possible that our study ex-
cluded some individuals who were bitten but did not seek 
treatment.

Data were entered into Stata version 12 (StataCorp., College 
Station, TX, USA) and analyzed. First, variables regarding the 
distribution of the animal bites were determined. Then, univari-
ate logistic regression was used for determining the risk factors 
associated with delays in PEP, and we used multiple logistic re-
gression to control for potential confounding factors. p-values 
<0.05 were considered to indicate statistical significance.

RESULTS

During the study period, 7097 animal bite victims (1.54 per 
1000 people) presented at the Rabies Treatment Center and 
were interviewed. Of the victims, 5387 (75.9%) were males 
(prevalence of 2.33 per 1000 in the male population) and 24.1% 
were females (prevalence of 0.75 per 1000 in the female popu-
lation) (Table 1). A majority (58.9%) of the bite victims were 
younger than 30 years of age. The median age of the studied 
subjects was 27 years (interquartile range, 18 to 42 years).

Most of the animal bites were from dogs (67.1%); 37 sub-
jects (0.5%) reported to have been bitten by sheep and goats. 
Further, approximately four-fifths (79.5%) of the bites were 
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from pets, while 1053 (15.8%) were from stray animals (Table 
2).

A majority (85.9%) of those who presented at the Rabies 
Treatment Center came within 24 hours of the animal bite. A 
delay (of ≥48 hours) in the initiation of PEP was observed in 
6.8% of the animal bite patients. Table 1 presents the epidemi-
ologic characteristics of the bitten subjects and the various 
factors associated with a delay in the initiation of PEP. 

We found that certain occupational groups, such as farmers, 
students, housewives, and entrepreneurs, were significantly 
more likely to delay PEP than employees. Likewise, among the 
victims, those bitten by monkeys and cows (odds ratio [OR], 
4.67; 95% confidence interval [CI], 1.42 to 15.30) and sheep 
and goats (OR, 6.97; 95% CI, 2.21 to 21.99) were more at risk of 
delaying PEP than those bitten by dogs. Further, deeper bites 
were inversely associated with a delay in PEP (OR, 0.65; 95% 
CI, 0.43 to 0.97). A delay in the initiation of anti-rabies PEP was 
not significantly related to the age group, type of animal, site 
of the bite, or sex of the subject (Table 2).

DISCUSSION

Animal bites are an important cause of mortality through-
out the world and present a major public health problem in 
Iran [15]. Therefore, the present study was designed with the 
aim of investigating the characteristics of animal bite victims 
in Fars province (in southwest Iran), their geographic distribu-
tion, and the factors associated with delays in anti-rabies treat-
ment. The results of this study show that the distribution of 
animal bites differed according to certain characteristics of the 

victims. Further, an investigation of the factors adversely af-
fecting timely anti-rabies treatment showed that the victim’s 
occupation, the depth of the wound, and the type of animal 
involved were related to delays in treatment.

The present study showed that during the study period, 
7097 cases of animal bites (prevalence of 154.4 in 100 000) 
were reported. Another study carried out in one of the prov-
inces in southwest Iran (Ahvaz province) showed that 4184 
cases of animal bites were reported between 2003 and 2007 
[16]. Furthermore, the study by Dadypour et al. [17] on the in-
cidence rate of animal bites in the city of Kalaleh indicated that 
745 787, and 788 cases of animal bites were reported per 100 
000 people in the years 2003, 2004, and 2005, respectively, 
with an average of 773 cases per 100 000. Another study in 
Switzerland in 1998 reported an incidence of 235 animal bites 
per 100 000 people [18]. Therefore, we can infer that the results 
of some of the studies conducted in different areas, such as the 
Ahvaz province, were consistent with those of the present 
study, whereas our findings are inconsistent with those of oth-
er studies, most likely due to differing risks of animal bites. In 
the present study, most animal bites occurred in males (75.9%). 
That is, the incidence of animal bites in males was approxi-
mately three times higher than was observed in females. In a 
study by Khazaei et al. [19], animal bites were likewise most of-
ten observed in males (71.8%) [19]. Further, a study carried out 
in France reported the sex ratio of animal bites (male-to-fe-
male) to be 1.98 [20], and a study by Joseph et al. [14] con-
firmed this result. This correlation is consistent with the results 
of the present study. The higher prevalence of animal bites in 
males than in females can be attributed to their more frequent 
exposure, conscious risk-taking, and the larger amount of time 
spent outside the home. In contrast, a study by Pandey et al. 
[21] on tourists and foreigners in Nepal showed that the inci-
dence of animal bites was higher in females than in males; 
these results reinforce the likelihood of suffering from animal 
bites outside the home.

A majority of the studies conducted in different countries 
have shown that most animal bites, particularly dog bites, were 
suffered by children [20,22]; the present study also revealed 
that most of the victims were young people in the age range of 
11 to 30 years (44.2%) who were away from home and were 
bitten by pets. This result is consistent with the results of most 
studies conducted across the world [16,17,20,22,23].

The present study found that most victims of animal bites 
were self-employed (36.1%), while Kassiri et al. [23] reported 

Table 1. Animal bites prevalence by age and sex in Fars prov-
ince in 2012

Variables Population No. of subjects 
bitten

Prevalence 
per 1000

Sex 

Male 2 315 914 5387 2.33

Female 2 280 744 1710 0.75

Age (y) 

0-10 691 764 1039 1.50

11-20 732 350 1106 1.51

21-30 1 103 251 2027 1.84

31-40 759 699 1066 1.40

41-50 541 231 800 1.48

51-60 390 475 609 1.56

≥61 374 647 442 1.18
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Table 2. Distribution of demographic and clinical characteristics of the bitten subjects, delays in the initiation of anti-rabies vac-
cination, and the factors associated with delays among animal bite patients, 2012 (n =  7097)

Factors for delay Total 
Delay Unadjusted analysis Adjusted analysis

Present Absent OR (95% CI) p-value OR (95% CI) p-value

Sex
Male 5387 (75.9) 326 (6.1) 5044 (93.9) Reference Reference
Female 1710 (24.1) 155 (9.1) 1549 (90.9) 1.54 (1.26, 1.89) <0.001 0.92 (0.56, 1.52) 0.76

Age (y)1

0-10 1039 (14.7) 64 (6.2) 973 (93.8) Reference N/A
11-20 1106 (15.6) 79 (7.2) 1022 (92.8) 1.17 (0.83, 1.65) 0.35 N/A
21-30 2027 (28.6) 135 (6.7) 1886 (93.3) 1.08 (0.80, 1.48) 0.59 N/A
31-40 1066 (15) 79 (7.4) 985 (92.6) 1.21 (0.86, 1.71) 0.25 N/A
41-50 800 (11.3) 52 (6.5) 746 (93.5) 1.06 (0.72, 1.54) 0.76 N/A
51-60 609 (8.6) 35 (5.8) 571 (94.2) 0.93 (0.60, 1.42) 0.74 N/A
≥61 442 (6.2) 37 (8.4) 402 (91.6) 1.39 (0.91, 2.13) 0.11 N/A

Occupation of patients 
Employee 487 (9.0) 16 (3.3) 471 (96.7) Reference Reference
Farmer 440 (8.1) 30 (6.8) 409 (93.2) 2.15 (1.16, 4.01) 0.01 2.31 (1.05, 5.10) 0.03
Animal husbandry 298 (5.5) 22 (7.4) 276 (92.6) 2.34 (1.21, 4.54) 0.01 1.90 (0.80, 4.55) 0.14
Housewife 912 (16.8) 105 (11.6) 802 (88.4) 3.85 (2.25, 6.60) <0.001 4.66 (2.12, 10.23) <0.001
Student 1340 (24.6) 96 (7.2) 1239 (92.8) 2.28 (1.32, 3.91) 0.003 2.13 (1.07, 4.24) 0.03
Entrepreneur/self-employed 1963 (36.1) 117 (6.0) 1839 (94.0) 1.87 (1.10, 3.18) 0.02 1.97 (1.03, 3.87) 0.04

Type of animal 
Wild 311 (4.7) 17 (5.5) 294 (94.5) Reference Reference
Pet 5302 (79.5) 374 (7.1) 4915 (92.9) 1.31 (0.79, 2.17) 0.28 1.66 (0.71, 3.87) 0.23
Stray 1053 (15.8) 62 (5.9) 985 (94.1) 1.08 (0.62, 1.89) 0.76 1.83 (0.76, 4.36) 0.17

Animal status 
Healthy throughout the 10-day 
   period of observation

4305 (75.2) 296 (6.9) 3996 (93.1) 0.68 (0.42, 1.11) 0.13 0.60 (0.30, 1.23) 0.16

Escaped 1226 (21.4) 69 (5.7) 1152 (94.3) 0.55 (0.32, 0.94) 0.03 0.51 (0.24, 1.08) 0.08
Killed 196 (3.4) 19 (9.7) 176 (90.3) Reference Reference

Bite site
Head and neck 200 (2.9) 16 (8.0) 184 (92.0) 2.32 (1.06, 5.38) 0.04 2.07 (0.51, 8.25) 0.30
Trunk 185 (2.7) 10 (5.4) 174 (94.6) 1.53 (0.61, 3.86) 0.35 1.40 (0.39, 5.04) 0.60
Hands 3148 (45.5) 217 (6.9) 2919 (93.1) 1.99 (1.08, 3.92) 0.04 1.82 (0.64, 5.16) 0.25
Lower limbs 3139 (45.3) 219 (7.0) 2913 (93.0) 2.01 (1.02, 3.97) 0.04 2.02 (0.71, 5.73) 0.18
Not documented 250 (3.6) 9 (3.6) 241 (96.4) Reference Reference

Depth of bite
Surface 5508 (84.1) 398 (7.2) 5093 (92.8) Reference Reference
Deep 1045 (15.9) 49 (4.7) 993 (95.3) 0.63 (0.46-0.85) 0.003 0.65 (0.43, 0.97) 0.03

Animals 
Dog 4725 (67.1) 296 (6.3) 4420 (93.7) Reference Reference 
Cat 1728 (24.5) 119 (6.9) 1602 (93.1) 1.06 (0.85, 1.33) 0.55 0.85 (0.59, 1.24) 0.42
Wolf or fox 56 (0.8) 4 (7.1) 52 (92.9) 1.16 (0.41, 3.24) 0.29 0.69 (0.08, 5.91) 0.73
Monkey or cow 39 (0.5) 6 (15.4) 33 (84.6) 2.81 (1.16, 6.79) 0.02 4.67 (1.42, 15.30) 0.01
Mouse  128 (1.8) 9 (7.0) 119 (93.0) 1.09 (0.55, 2.18) 0.78 1.60 (0.48, 5.31) 0.44
Sheep or goat 37 (0.5) 9 (28.1) 23 (71.9) 5.68 (2.60, 12.4) <0.001 6.97 (2.21, 21.99) 0.001
Other 332 (4.7) 37 (11.2) 293 (88.8) 1.87 (1.30, 2.69) 0.001 2.20 (1.28, 3.77) 0.004

Values are presented as number (%).
OR, odds ratio; CI, confidence interval; N/A, not applicable.     
1Because the variables were not significant in the unadjusted form or had a p-value of >0.20; they were not included in the adjusted model. 
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that the highest incidence of animal bites was among stu-
dents (28.9%). In addition, several studies, including those by 
previous studies [17,24,25] showed that the greatest incidence 
of animal bites was among students. This is not consistent 
with the results of the present study. The reason for this differ-
ence is probably the methodology of assessing the occupa-
tional status of animal bite victims.

This study showed that the parts of the body most com-
monly injured by animal bites were the lower limbs (45.3%) 
and the hands (45.5%). In previous studies [16,24], the highest 
rate of injury was observed in the lower parts of the body and 
the legs; this is consistent with the results of our study. More-
over, the present study showed that most cases of animal bites 
involved superficial injuries (84.1%). In the study by Poorolajal 
et al. [26], too, the rate of superficial injuries was high (79.0%); 
this is consistent with the results of our study. In the present 
study, dogs (67.1%) were most commonly responsible for ani-
mal bites, and the results of a majority of related studies are 
consistent with those of the present study in this regard 
[14,17-19,23,24]. This may be attributed to the presence of 
dogs in most rural houses.

Rabies PEP is essential for the prevention of this fatal dis-
ease. However, many factors influence timely access to PEP 
and its administration. Therefore, in this study, we investigated 
factors affecting delays in receiving anti-rabies PEP.

With the introduction of the anti-rabies vaccine, access to 
PEP and efforts to administer it have increased [27,28]. Despite 
the efforts of the governments to provide animal bite victims 
with free rabies vaccines, some deaths caused by rabies are 
still reported in different countries [29,30]. Most of these 
deaths occur in rural areas and among males and children un-
der 15 years of age [31,32].

In the present study, 6.8% of animal bite victims did not re-
ceive timely PEP treatment, but findings of national and inter-
national studies are contrary to this; in several other studies, 
15 to 67% of the patients did not seek medical services or did 
not receive any PEP [14,19,33,34]. The probable reason for the 
difference in delay compared to other countries is that in Iran, 
anti-rabies healthcare is provided actively and people are 
highly sensitive to rabies. However, the reason for the differ-
ence between the results of a study by Khazaei et al. [19] and 
the present study is the different definition of a delay (<6 
hours was considered timely treatment in their study).

In our study, we indicated that in the multiple logistic re-
gression analysis, age groups did not have a significant effect 

on PEP treatment; this is consistent with the findings of Khaza-
ei et al. [19]. However, results of the study by Joseph et al. [14] 
were contrary to the results of our study; this difference may 
be attributed to different analytical techniques. Specifically, in 
that study, potential confounders were not controlled for.

Our study showed that among occupational groups, house-
wives had the highest rate of delay in receiving PEP, with a risk 
4.66 times greater than was observed among employees. This 
indicates the need for increased awareness among house-
wives about the timely reception of PEP.

Our study showed that deep wounds (The open wound and 
excessive bleeding.) caused by animal bites were inversely as-
sociated with delays in PEP; in the case of deep wounds, a 
35.0% reduction was found in the risk of delay. The reason for 
this finding is obvious: people who have deep wounds will 
visit health centers as soon as possible and receive anti-rabies 
treatment care. Our study showed that 15.9% of the wounds 
treated were deep, among which a delay occurred in only 
4.7%. The results of the other studies [14.19.35] are consistent 
with those of our study.

Finally, this study showed a significant relationship between 
the type of animal involved and delays in receiving PEP. Bites 
by dogs (the most frequent cause of animal bites) had a 6.3% 
delay in PEP, while bites by goats and sheep had a 28.1% de-
lay. This difference may be related to the sensitivity and the 
depth of the injuries caused by dogs. The results of the study 
by Khazaei et al. [19] as well as those reported by Riahi et al. 
[36] are consistent with the results of the present study.

Considering that PEP is provided only in certain selected 
health centers in Iran, another policy to reduce the delay time 
is to increase the number of centers providing PEP services. 
These centers should be located in such a way that the travel 
time from the villages and the residential areas to these ser-
vice providers does not exceed a specified amount of time, 
(with the maximum allowable time to be determined by a col-
laborative examination of the relevant literature).

Since this study was designed as a population-based study, 
it can be easily generalized to the population in question, and 
the intended interventions can be applied to this population 
in order to increase the timely reception of PEP. This is one of 
the main advantages of our study. However, the present study 
was retrospective and we did not have access to data on the 
economic status of the victims of animal bites, the seasonality 
of biting, and the distance between the victims and anti-rabies 
medical centers. Therefore, these factors can be regarded as 



215

Epidemiology and Delay of PEP

limitations of the present study.
This study provides relevant information about animal bites 

in humans, the risk factors associated with animal bites, and 
various aspects of receiving PEP services. It demonstrated that 
the occupational group most likely to experience delays in PEP 
is housewives. This group consists of females; therefore, more 
attention has to be paid to this group. Further, delays were 
significantly associated with being bitten by ruminants; this 
shows that the injuries caused by this group of animals do not 
receive appropriate attention. Hence, we need to provide ap-
propriate training and information in this regard in order to 
ensure timely PEP treatment.
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