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Abstract 

Introduction: administering rabies post-exposure 
prophylaxis (PEP) in a timely and appropriate 
manner remains the most fundamental measure 
for preventing human rabies. However, a number 
of barriers to accessing and completing PEP exist. 
Methods: a cross-sectional study was carried out 
from April to July 2022 to examine individual and 
societal barriers to accessing human rabies PEP in 
Maswa in Maswa District, Tanzania. Dog bite 
patients were interviewed to gather information 
about the circumstances of the bite, as well as the 
availability, affordability, and compliance with 
PEP. Descriptive and inferential analyses were 
conducted to address the research question. 
Results: of the 264 bite patients, 57.6% were male 
and 67.2% were under 15 years old. Dog bites 
accounted for the highest proportion of cases 
95.5% (n=252) and category-III bites were most 
frequently observed 63% (n=167). About 45.1% 
(n=119) of patients traveled over 25 kilometers 
(km) from their residences to reach PEP clinics. The 
average cost for obtaining PEP doses was USD 
51.1. Only 3.8% (n=10) of patients received all five 
recommended PEP doses. Travel distances and 
costs were significant factors for poor PEP 
compliance. Patients who traveled by bicycle to 
health facilities had higher odds of PEP compliance 
(aOR =17.12: 95% CI: 14.12 - 23.42) than those 
who walked (aOR = 6.88: 95% CI: 1.28 - 26.13). 
Furthermore, patients who utilized buses were four 
times more likely to comply to PEP (aOR = 4.23, 
95% CI: 1.06 - 16.46) than those using motorcycles. 
Bite patients from urban areas were 6 times more 
likely to complete the recommended PEP (aOR = 
5.79, 95% CI: 1.29 - 15.20) than their rural 
counterparts. Conclusion: findings from this study 
inform measures to improve compliance to rabies 
PEP among dog bite victims. These measures 
include subsidizing the cost of PEP, improving PEP 
accessibility, and raising awareness about the 
dangers of rabies particularly in seeking and 
completing the recommended PEP focusing on 
rural communities. 

Introduction     

Rabies remains a major public health threat to 
over three billion people worldwide. The World 
Health Organization (WHO) estimates that 59,000 
human rabies deaths occur every year; 95% of 
those occur in Asia and Africa [1,2]. Domestic dogs 
are the main source of human rabies deaths, 
contributing up to 99% of all rabies transmissions 
to humans. After bite exposure, the rabies virus 
enters the wound through infected saliva. It then 
travels along the nerves to reach the spinal cord 
and takes 3-12 weeks to reach the brain, 
depending on the amount of virus inoculated, and 
its proximity to the central nervous system. Once 
the virus reaches the brain, it undergoes rapid 
multiplication before spreading to the salivary 
glands. Subsequently, the animal starts exhibiting 
clinical signs of rabies [2]. Once clinical signs 
appear, rabies invariably progresses to fatal 
encephalitis [3,4]. Although rabies is fatal once 
symptoms appear, it can be prevented through 
timely administration of rabies post-exposure 
prophylaxis (PEP) to bite victims [5]. The PEP 
protocol recommended by the WHO comprises 
immediate bite wound washing or flushing, 
administration of rabies vaccine, and in case of 
severe wounds, additional injection of rabies 
immunoglobulin (RIG) in and around the  
wound [5-7]. Despite more than 130 years having 
passed since Pasteur's first human rabies vaccine 
was discovered, tens of thousands of deaths from 
rabies still occur each year [8,9]. 

On the other hand, human rabies deaths are 
preventable through the implementation of 
annual mass dog vaccination campaigns to control 
the disease in reservoir populations (domestic 
dogs), and enhancing community awareness and 
education regarding bite prevention and the 
significance of vaccinating dogs against  
rabies [10,11]. Mass dog vaccination (MDV) has 
eliminated dog-mediated rabies from high-income 
countries and much of Latin America and the 
Caribbean [9]. Indeed, successful dog vaccination 
campaigns have been shown to reduce demand 
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for expensive PEP [6]. Consequently, international 
organizations including the World Health 
Organization (WHO), the World Organization for 
Animal Health (WOAH), the Food and Agriculture 
Organization of the United Nations (FAO), and the 
Global Alliance for Rabies Control (GARC) have 
recognized that the elimination of dog-mediated 
rabies is feasible through MDV and have now 
launched a “United Against Rabies forum” to 
advocate the global human rabies elimination by 
2030 [7]. 

The human rabies vaccine serves as the 
cornerstone of PEP, assisting the body in 
developing immunity against the rabies virus [2,5]. 
Regimens for PEP typically involve the 
administration of rabies vaccine in multiple doses, 
with variations such as 3 doses, 4 doses, or 5  
doses [5]. The utilization and availability of PEP 
regimens vary among countries, with different 
protocols and practices in place [6,8,10]. For 
example, the United States of America, despite 
having effectively controlled rabies, still incurs 
substantial costs associated with PEP compared to 
African countries where the disease remains 
endemic but still spends the least on PEP [6,10]. In 
Tanzania, the 3-dose regimen is widely used for 
rabies [8,10-13]. 

In rabies-endemic countries, the high cost of PEP 
affects the health system budget and limits the 
capacity of health facilities to stock adequate  
PEP [14-17]. As a result, access to PEP is often 
limited, particularly in urban public and private 
health facilities, and is characterized by frequent 
shortages and high costs [11-13]. Consequently, 
many bite victims, especially those from 
marginalized and rural populations are 
disproportionately affected, experiencing the 
greatest burden with the least access to PEP [11]. 
As a result, they cannot afford or comply with the 
recommended PEP regimens [5,18-23]. In 
Tanzania, approximately 25% of bite patients do 
not seek care, and over 15% of bite patients do 
not initiate PEP despite reaching health  
facilities [13]. Additionally, lack of awareness 
about the dangers of rabies [14], and ignorance 

regarding the rabies status of biting animals act as 
significant factors contributing to poor access to 
PEP [24-28]. 

Maswa District, located in Tanzania, represents a 
setting where rabies research and control 
interventions have not been extensively 
conducted. The district has a relatively high dog-
to-human ratio of 1:7, and between 2018 and 
2020, approximately 906 individuals were bitten 
by suspected rabid animals in the district, with 
only 406 receiving human rabies PEP [14]. 
However, little is known about the individual and 
societal barriers that affect access to PEP and 
compliance with treatment regimens in this 
context. This study aimed to examine the 
individual and societal barriers to accessing human 
rabies PEP in Maswa District, Tanzania. 

Methods     

Study area: this study was conducted in Maswa 
District, Tanzania which lies between the latitudes 
2.45 and 3.15 South of the Equator and between 
the longitudes of 33.00 and 34.10 east of the 
Greenwich Meridian (or their representatives). 
Maswa district comprises both rural and urban 
areas divided into three divisions: Mwagala, 
Sengerema, and Nung´hu. Situated at an altitude 
ranging from 1,200 to 1,300 meters above sea 
level, the district has a population of around 
344,125 individuals, with the majority belonging to 
ethnic groups such as the Sukuma and Nyamwezi 
(Figure 1). The local economy revolves around 
agriculture and livestock rearing, utilizing more 
than 2,475 square kilometers of arable land for 
crop cultivation. 

Study design: we used a cross-sectional study 
design to evaluate the proportion of animal bites 
and assess the compliance with post-exposure 
prophylaxis (PEP) vaccination to bite victims. We 
retrieved data from the health care registry and 
then followed bite victims to their homes for 
interviews. During interviews, we collected 
information on respondent´s social and individual 
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factors, the animals responsible for bites, the 
circumstances of the bites, behaviors related to 
seeking PEP, outcomes of the bitten animals, as 
well as the medical and non-medical costs 
associated with PEP treatments at healthcare 
facilities. 

Criteria for sample selection of animal bite 
patients: the inclusion criteria for sample selection 
were patients with a history of bite exposure from 
either a probable or suspected rabid animal, 
regardless of the patient's age. We included bite 
patients who fulfilled the criteria for the World 
Health Organization's (WHO) classification of 
exposure types II and III [19]. Exposure type II 
encompassed nibbling, minor scratches, abrasions 
without bleeding, or licks on broken skin caused by 
suspected rabid animals. Exposure type III refers 
to single or multiple transdermal bites or scratches 
with saliva contamination or bleeding. However, if 
a participant reported more than one exposure 
during the research period, only the data 
corresponding to the initial exposure was 
included. During our interviews, we inquired about 
individuals who were bitten by the same dogs but 
did not seek PEP. These additional victims were 
also incorporated into our study and interviewed. 
We excluded bite patients who had been bitten by 
normal dogs (not rabid animals), and bite patients 
with bite exposure type I. The bite exposure type I 
was categorized by WHO as patients who have 
been bitten by a normal or aggressive animal that 
is not suspected of being rabid, and who have not 
broken skin from the bite [5]. These patients may 
include those who have touched or fed the 
suspect animal but do not have any broken skin 
from the bite 

Sample sizes: the sample size for the study was 
determined using the Kish and Leslie formula: 

 

 

Where N represents the sample size, Z is 1.96 for a 
95% confidence interval, P is the prevalence of 
health seeking and e is the precision level [20]. We 
used a precision level (marginal error) of 5% as 
recommended by Niang [29], and based on 
previous research on health-seeking behaviors in 
Tanzania, which indicated that approximately 75% 
of bite patients seek medical care [11,13,18], the 
value of P was therefore set at 0.75. We also used 
a confidence level of 95% (which corresponds to 
the Z = 1.96). With these values, a minimum 
sample size of 288 bite patients was obtained. To 
account for a potential non-response rate of 10%, 
additional 32 bite patients were added to the 
sample size giving a final sample size of 320 
participants. 

Data collection procedures: the study collected 
data on animal bite patients reporting injuries in 
health facilities within the Maswa district from 
March 2022 to September 2022. The names of 
animal bite patients were collected from the 
Animal Bite Registry and recorded at Maswa 
District Hospital, Mwagala Dispensary, and Wazazi 
Dispensary. These animal bite records served as 
the primary references for tracing bite victims. 
Researchers then followed bite patients to their 
homes for interviews and obtained fine-scale geo-
referenced data on rabies incidence and 
transmission. The interviews collected detailed 
information on individual and societal factors. 
Individual factors included: gender, age, 
educational level, body part affected, wound 
dimensions, and means of transportation. Societal 
factors included: occupation, residential location, 
healthcare costs, usage of traditional herbal, 
involvement in agricultural activities, availability of 
PEP in medical centers, religious convictions, and 
proximity to medical facilities from one's home. 
Parents/guardians were interviewed on behalf of 
participants aged under 15 years. 

Data analysis: a descriptive analysis was 
conducted to explore factors influencing the 
completion of PEP among bite patients. Chi-square 
tests were utilized to examine associations 
whereby the proportion of non-compliance on PEP 
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was expressed in percentage. Logistic regression 
was performed to determine the determinants of 
non-compliance, with a binary outcome defined as 
completed PEP (received ≥ 3 doses, assigned as 
compliant) or not completed PEP (received < 3 
doses, assigned as non-compliant), against 
individual and societal variables of the patients. 
From the chi-squared test, all variables with  
p-value < 0.05 were selected for regression 
analysis. Univariate and multivariate logistic 
regressions were conducted to obtain the effects 
of different predictors on the binary outcome. 
Results from the univariate logistic regression are 
summarized in odds ratios while those from the 
multivariate logistic regression are summarized in 
adjusted odds ratios. 

Ethical consideration: this study was undertaken 
following the guidelines outlined in the 
Declaration of Helsinki [22]. Ethical clearance was 
granted by the Institutional Review Board of the 
Ifakara Health Institute (IHI/IRB/No. 16-2022). 
Additionally, necessary permissions were obtained 
from the District Executive Director (DED) and 
Village Executive Officers (VEOs) to collect data, 
ensuring participant rights were upheld 
throughout the study. To obtain medical records, 
the researchers obtained permission from the 
officer-in-charge of each health facility. Consent 
was obtained, and a release form was signed 
before collecting these medical records. Informed 
consent was obtained from participants after 
explaining the study's background and purpose. 
Confidentiality was maintained, and only those 
who provided consent and signed the informed 
consent forms were interviewed. 

Results     

Socio-demographic characteristics of animal bite 
patients’ health seeking: we conducted a study 
involving 320 individuals who were bitten by 
animals from January 1, 2019, to June 30, 2022. 
Among these patients, 82.5% (n=264) met the case 
definition for bites caused by probable rabid 
animals, with 22% (n=58) in 2019, 37% (n=98) in 

2020, 33% (n=87) in 2021, and 8% (n=21) in 2022. 
Only bite patients who met the case definition for 
bites caused by probable rabid animals were 
reported in this result section. This resulted in an 
annual probable bite incidence of 13 per 100,000 
population in 2019, 22 per 100,000 population in 
2020, and 19 per 100,000 population in 2021, with 
an average of 18 per 100,000 population per year. 
Among the 264 patients investigated, the majority 
were males, accounting for 56.1% (n=148). 
Approximately 67.0% (n=177) of the bite patients 
were under the age of 15, with a median age of 
8.5 years (Table 1). Most of the bite victims, 87.0% 
(n=230) came from rural areas, and 84.1% (n=222) 
had primary school education, with only 1.1% 
(n=3) being illiterate. Furthermore, only a small 
percentage of patients, 3.8% (n=10), completed 
the WHO-recommended five-dose rabies vaccine 
regimen according to the Essen intramuscular 
protocol [23]. A total of 56.1% (n=148) successfully 
completed the full 3-dose regimen, indicating their 
compliance to the treatment plan. Following WHO 
guidelines, patients who completed the 3-dose 
regimen were considered compliant with PEP. A 
majority of patients (N=119) residing within a  
25-kilometer (km) radius of PEP clinics completed 
the three doses, whereas only a few patients (n=8) 
living more than 60 km away from PEP clinics 
completed the three doses (Figure 2). 

Table 2, presents descriptive statistics for three 
variables associated with the associated costs of 
accessing PEP. On average, patients spent 11.38 
United States Dollars (USD) on transportation, 
with fares ranging from 0.43 USD to 29.76 USD 
(depending on distance from homes to PEP 
clinics). The average accommodation fee (only for 
patients leaving away from PEP clinics) was 2.76 
USD, varying between 0.85 USD and 10.62 USD 
(depending on the quality of the hotel and number 
of guests (some patients who were escorted to the 
hospital by their parents/relatives paid more). The 
mean medical costs (including PEP cost) was 36.96 
USD, with prices ranging from 1.28 USD to 74.40 
USD for the three PEP doses (medical costs varied 
depending on the wound size, those who required 
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surgical operation paid more, and PEP cost 
fluctuated). 

Bite characteristics and health-seeking behaviors: 
most animal bites (95.5%, n=252) were inflicted by 
dogs, while a small percentage (4.5%, n=12) were 
from other animals such as cats. Approximately 
three-quarters (74.9%, n=198) of the bites 
occurred from the victims' dogs. Among the 
animal bite victims studied, 63.3% (n=167) fell into 
WHO category III exposure, indicating more severe 
bites, while 36.7% (n=97) were classified as WHO 
category II bites. The majority of individuals 
(63.6%, n=168) were bitten away from their 
homes, often while fetching water or returning 
from school. Following the animal bite, 55.0% 
(n=145) of the victims reported washing the 
wound thoroughly with soap and running water 
for 15 minutes. Additionally, the majority of bite 
victims (87.1%, n=230) sought medical attention at 
health facilities within 24 hours of the bite. 

Factors associated with poor compliance and 
accessibility to rabies PEP: the final model of 
multiple logistic regression was performed to 
analyze the individual and societal impediments 
impacting the accessibility to PEP and compliance. 
Individual factors included sex, age, patient's level 
of education, the body part affected, wound size, 
and transportation means. Societal factors 
comprised occupation, place of residence, cost of 
healthcare, utilization of herbal medicine (often 
influenced by cultural and societal norms), 
engagement in agricultural activities, PEP 
availability in healthcare facilities, incidents 
involving biting animals (linked to factors like 
public health policies and animal control 
measures), religious beliefs, and proximity from 
one's residence to the healthcare facility. 

The final model of analysis showed that: 
occupation, sex, residence, means of 
transportation used for seeking PEP, healthcare 
costs, and reported reasons for non-compliance 
such as preference for herbal medicine, 
agricultural activities, and presence of PEP at the 
health first PEP clinic were the factors associated 

with patients' compliance with rabies post-
exposure prophylaxis. Other factors including age, 
a biting animal, religion, wound size, part of body 
bitten, distance between residence (home) and 
health facility, and education level were not 
significantly associated with PEP compliance. Table 
3 provides the individual and societal factors of 
rabies patients that were significantly associated 
with compliance with PEP in rural and urban areas. 

Patients who spent low on healthcare, specifically 
those spent less than 36.96 USD per three doses 
had significantly higher compliance rates. On the 
other hand, the unavailability of PEP at the Health 
First PEP clinic had a significantly low compliance 
rate (aOR = 1.32, 95% CI: 1.21-6.25, p = 0.011) as 
patients were referred to other major hospitals for 
PEP. Additionally, those who opted for (preferred) 
herbal medicine instead of PEP and who reported 
being busy (occupied) with agricultural activities 
during bite exposure were significantly associated 
with low compliance rates, with odds ratios of 
0.88 (95% CI: 0.06-0.98, p = 0.021) and 0.37 (95% 
CI: 0.21-0.98, p = 0.047) respectively. Bite patients 
from urban areas had substantially higher 
compliance (aOR = 5.79, 95% CI: 1.29-15.20, p = 
0.028). For occupations, farmers exhibited higher 
compliance rates (aOR = 2.21, 95% CI: 1.36-6.52, p 
= 0.031). Females demonstrated high odds (aOR = 
12.26, 95% CI: 1.18-35.38, p = 0.021) of PEP 
compliance than males. In terms of the mean of 
transport to the PEP clinics, those who used 
bicycles demonstrated the highest odds ratio for 
PEP compliance (aOR = 17.12, 95% CI: 14.12-23.42, 
p = 0.017), followed by feet (OR = 6.88, 95% CI: 
1.28-26.13, p = 0.020). 

Age-wise analysis indicates lower compliance 
among individuals aged 16-30 years (aOR = 0.67, 
95% CI: 0.31-0.89, p = 0.428) compared to those 
aged 0-19 years. Likewise, patients aged 45 years 
above indicate low compliance with rabies PEP 
(aOR = 0.74, 95% CI: 0.13-0.93, p = 0.520) though 
statistically insignificant. Individuals bitten by cats 
indicate lower compliance (aOR = 0.32, 95% CI: 
0.31-0.97, p = 0.220), while those with small-sized 
wounds show higher compliance (aOR = 2.02, 95% 
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CI: 1.01-3.09, p = 0.182). In addition, patients living 
within a distance of 20-39 km from health facilities 
had higher compliance (aOR = 3.16, 95% CI: 2.24-
7.57, p = 0.464) compared to those found within  
0-19 km, while those within 40-70 km show lower 
compliance (aOR = 0.65, 95% CI: 0.6-0.96, p = 
0.838), though not statistically significant. Patients 
bitten on the lower parts of the body show higher 
compliance (aOR = 1.26, 95% CI: 1.08-8.38, p = 
0.414) compared to those bitten on the upper 
parts. Patients with primary school education 
demonstrate higher compliance with rabies PEP 
protocols, as indicated by high odds (aOR=1.47, 
95% CI: 1.05-2.78, p = 0.171). However, religious 
affiliation, particularly being Muslim, shows a 
lower odds ratio for compliance (aOR = 0.47, 95% 
CI: 0.13-0.96, p = 0.923) compared to Christian 
religious groups, although this difference is not 
statistically significant. 

Discussion     

Findings from this study indicated that more than 
fifty percent of dog bite victims were males and 
were under the age of 15 years, the majority 
reside in rural areas (84%) within a 25km radius of 
health facilities. This finding is consistent with a 
study conducted in the Philippines whereby most 
of the participants (61%) were male [16]. It was 
also found that a small percentage of patients 4% 
completed the WHO-recommended five-dose 
rabies vaccine regimen according to the Essen 
intramuscular protocol [23]. 

The study revealed a significant association 
between female gender and PEP compliance, 
which may be due to differences in activity 
patterns and cultural factors [23-24]. These 
findings are consistent with other research 
showing that females are more likely to seek 
timely anti-rabies treatment [5,25-27]. Women 
perceive the risk of rabies infection more seriously 
than men, leading to greater compliance with PEP 
protocols following animal bites or exposure 
incidents. This signifies a gender imbalance in PEP. 
To improve PEP uptake among males, it is crucial 

to address the barriers and challenges they face in 
accessing medical care after an animal bite. The 
study findings suggest that patients who used 
bicycles or walked to PEP clinics were more likely 
to complete the recommended PEP doses. This 
might be due to their proximity to health facilities 
and the absence of transportation costs. On the 
other hand, patients who had to bear 
transportation expenses, such as those using 
motorcycles, were less likely to comply with the 
PEP regimen, likely due to the financial burden 
associated with transport and other medical costs 
related to PEP. 

Living in a rural area has been identified as a factor 
that increases the risk of exposure to animals 
carrying the rabies virus and, consequently, the 
likelihood of contracting human rabies [20,28,30]. 
In our study, we found that only less than 2% of 
respondents living in rural areas completed their 
human PEP. This finding aligns with the general 
relationship between residence and health 
outcomes, where individuals in rural areas often 
face challenges in accessing healthcare resources 
and experience higher rates of certain health 
conditions [11,12,31]. In rural areas, people are 
more likely to come into contact with wildlife such 
as bats, raccoons, foxes, and skunks, which are 
common carriers of the rabies virus [20,32]. 
Additionally, there may be a higher prevalence of 
free-roaming dogs and cats that have not been 
vaccinated against rabies due to the financial 
constraints faced by their owners [28,33-35]. 
These factors contribute to the increased risk of 
exposure to rabies in rural communities and 
highlight the importance of addressing the specific 
challenges faced by individuals living in these 
areas. 

Occupation (farmer) was also found to be 
positively related to PEP compliance. In agreement 
with Eccles et al. [36] and Sing [37] it has been 
observed that particular occupations may increase 
individuals' susceptibility to certain diseases while 
also affording them improve the accessibility of 
treatment. Businessmen, in contrast, often 
experience lower access to rabies PEP when 
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compared to livestock keepers. This disparity can 
be attributed to their limited exposure to animals, 
which reduces their awareness of the risks 
associated with rabies and the importance of  
PEP [38]. Additionally, businessmen may 
encounter healthcare accessibility issues, and 
healthcare prioritization barriers, particularly in 
regions with lower rabies incidence [39]. In 
addition, this study found that animal bite patients 
involved in crop farming activities were more likely 
to seek and complete PEP compared to those in 
livestock occupations. Farmers may have better 
access to healthcare services, including clinics and 
hospitals, compared to livestock keepers who may 
work in more remote or rural areas. As a result, 
individuals in these occupations may perceive 
themselves to be at higher risk of contracting 
rabies and thus may be more proactive in seeking 
medical care and completing PEP. On the same 
line, Elelu et al. [40] and Omondo et al. [41] 
highlighted that farmers primarily engaged in crop 
cultivation demonstrate to have better access to 
rabies PEP compared to livestock keepers, largely 
owing to their proximity to healthcare facilities, 
better financial resources, and insurance coverage. 

Those who spent the low cost of healthcare, 
specifically those below $36.96 (medical cost) for 
three doses, have been associated with high 
compliance rates. When cost is low most people 
can afford but when cost rises most cannot afford 
it. High healthcare costs in many developing 
countries impose a significant economic burden on 
individuals and households, particularly those with 
low incomes. High healthcare costs in many 
developing countries may worsen economic strain 
on individuals and families, especially those with 
limited financial resources. When costs of 
healthcare are low, they are generally manageable 
for a larger portion of the population, but as costs 
rise, affordability becomes a critical issue for 
many. This economic burden can lead to difficult 
choices, such as foregoing necessary medical care 
or sinking into debt to cover expenses. Ultimately, 
the inability to afford healthcare undermines 
individuals' well-being and perpetuates cycles of 

poverty, hindering socioeconomic development in 
these regions. The availability of rabies PEP is 
significantly associated with high compliance 
rates. When PEP is not available patients are 
referred to other major hospitals for PEP. Most 
people couldn´t afford it due to transportation 
costs, accommodation costs, and other expenses. 
Therefore, PEP clinics need to be decentralized 
(make PEP locally available) to increase 
compliance with PEP for poor bite victims. Even if 
PEP is provided for free during GAVI investment if 
PEP will not be decentralized people will still be 
dying because will not afford transport and other 
costs To strengthen the association between 
availability and compliance policymakers should 
focus on expanding access to PEP (decentralizing 
PEP clinics) within the district. For example, in 
Maswa, PEP clinics should be decentralized to 
each division. This will increase access and reduce 
PEP-associated costs in both urban and rural 
areas, implementing community-based 
educational programs, and ensuring a reliable 
supply chain to prevent shortages. 

Limitations: it is important to acknowledge the 
limitations of a study as it helps to contextualize 
the findings and understand their limitations. In 
this case, the study is limited by the fact that it 
only includes patients who sought care in health 
facilities and does not include those who did not 
seek medical attention. This may lead to a bias in 
the results and conclusions, as the study is only 
capturing a specific subset of patients with animal 
bites. 

Additionally, the study is limited by the lack of 
laboratory confirmation of rabies cases, which 
means that there may be some uncertainty about 
the diagnoses. This can affect the accuracy of the 
results and the conclusions drawn from the study. 
The reliance on patients' recollections for data on 
factors that affect patients´ compliance to human 
rabies PEP may also introduce bias, as patients 
may not accurately remember or report all 
relevant information. Furthermore, the study is 
cross-sectional, which means that it provides a 
snapshot of the situation at a specific point in time 
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and cannot establish cause-and-effect 
relationships. Therefore, the findings should be 
interpreted with these limitations in mind and be 
used to inform further research. 

Conclusion     

Human rabies continues to pose a significant 
public health challenge in Maswa, Tanzania. Only a 
small percentage (3.8%) of patients completed the 
WHO-recommended five-dose rabies vaccine 
regimen. It is important to provide thorough 
counseling to patients seeking rabies PEP to 
enhance compliance. Firstly, there is a significant 
gender disparity in PEP compliance, with females 
showing higher compliance rates, therefore 
targeted interventions to improve male uptake of 
PEP are highly needed. Additionally, promoting the 
use of bicycles or walking as an affordable means 
of transportation to PEP clinics could enhance 
compliance, particularly among those burdened by 
transportation costs. Moreover, given the 
disproportionately low completion rates of PEP 
among rural residents, efforts should focus on 
increasing access to healthcare resources and 
raising awareness about the importance of timely 
treatment. This may include expanding healthcare 
infrastructure in rural areas and providing financial 
support to facilitate access to PEP services among 
rural residents. Furthermore, the positive 
correlation between occupation and PEP 
compliance suggests the need for interventions for 
specific occupational groups, for instance, 
educational outreach programs for businessmen 
are needed to improve their awareness of rabies 
risks and the importance of PEP compliance. 
Lastly, it is important to ensure that PEP is 
affordable and readily accessible while improving 
the efficiency of the supply chain to enable quick 
access and increase compliance rates. 

 

 

 

What is known about this topic 

• A very small proportion of patients (3.8%) 
successfully finished the recommended five-
dose rabies vaccine regimen following the 
essen intramuscular protocol; 

• There is a significant association between 
gender and PEP compliance in Maswa, with 
females being more likely to adhere to PEP 
protocols; 

• Residents of Maswa, particularly those 
living in rural areas, face challenges in 
accessing healthcare resources and 
completing PEP regimens due to 
geographical barriers and limited 
healthcare infrastructure; high healthcare 
costs pose a significant economic burden 
on individuals and households in Maswa, 
impacting their ability to access and 
complete PEP regimens. 

What this study adds 

• This study adds valuable insights to the 
field of research on factors associated with 
patients' compliance to human rabies PEP; 
it identifies specific factors that influence 
PEP compliance, including gender, 
residence in rural areas, occupation, and 
means of transportation used to seek PEP; 

• The findings highlight the need to address 
barriers faced by males in accessing 
medical care after an animal bite and the 
importance of targeting interventions to 
improve PEP uptake among this group; the 
study also emphasizes the challenges faced 
by individuals living in rural areas, such as 
increased exposure to rabies and limited 
healthcare access, calling for tailored 
strategies to address these unique 
circumstances; 
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• Furthermore, the study emphasizes the role 
of occupation in PEP compliance, showing 
higher compliance among livestock keepers 
compared to agriculturalists; this 
emphasizes the importance of raising 
awareness among agriculturalists and 
ensuring better access to healthcare 
resources for this occupational group. 
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Table 1: summary of the socio-demographic characteristics of animal bite patients 

Variable Patients’ compliance to human rabies post-exposure prophylaxis administered 
through Intramuscular 

No access One dose Two 
doses 

Three 
doses 

Four 
doses 

Five 
doses 

Total  P-value 

 (n=33) (n=26) (n=48) (n=148) (n=6) (n=3) N (%)   

Sex               0.034 

Female (n=112) 9 (28.6) 11 (42.4) 21 (44.3) 69 (46.6) 2 (25.0) 0 (0.0) 112 
(42.4) 

 - 

Male (n=152) 24 (71.4) 15 (57.6) 27 (55.7) 79 (53.4) 4 (75.0) 3 (100.0) 152 
(57.6) 

 - 

Age group (years)               0.001 

0-15 (n=117) 11 (33.3) 16 (63.6) 35 (73.8) 110 (74.1) 4 (66.8) 2 (66.7) 177 
(67.2) 

 - 

16-30 (n=56) 15 (45.2) 5 (18.2) 10 (21.3) 22 (15.9) 1 (16.6) 1 (33.3) 56 (21.3) - 

31-45 (n=23) 4 (11.9) 5 (18.2) 2 (4.3) 11 (7.4) 1 (16.6) 0 (0.0) 23 (08.8)  - 

45+ (n=8) 3 (09.2)  0 (0.0) 1 (1.6) 5 (2.7) 0 (0.0) 0 (0.0) 8 (3.0)  - 

Religion               0.021 

Christian (n=231) 28 (85.7) 23 (87.9) 37 (77.1) 135 (91.0) 5 (87.5) 3 (100.0) 231 
(87.6) 

 - 

Muslim (n=33) 5 (14.3) 3 (12.1) 11 (22.9) 13 (9.0) 1 (12.5) 0 (0.0) 33 (12.4)  - 

Education level               0.54 

Non-educated 
(n=16) 

3 (9.5) 2 (6.1) 3 (6.6) 9 (5.8) 0 (0.0) 0 (0.0) 16 (6.2)  - 

Primary (n=222) 24 (73.8) 22 (87.9) 39 (82.0) 128 (86.2) 5 (83.3) 3 (100.0) 222 
(84.0) 

 - 

Secondary (n=25) 6 (16.7) 2 (6.1) 6 (11.5) 10 (7.4) 1 (16.7) 0 (0.0) 25 (9.5)  - 

High (n=1) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.5) 0 (0.0) 0 (0.0) 1 (0.3)  - 

Residence               0.446 

Rural (n=230) 28 (85.7) 21 (81.8) 44 (90.2) 130 (87.8) 5 (83.3) 2 (66.7) 230 
(87.1) 

 - 

Urban (n=34) 3 (14.3) 5 (18.2) 4 (9.8) 18 (12.2) 1 (16.7) 1 (33.3) 34 (12.9)  - 

Occupation               0.181 

Businessman 
(n=12) 

3 (9.5) 1 (3.0) 4 (8.2) 4 (2.7) 0 (0.0) 0 (0.0) 12 (4.4)  - 

Farmer (n=215) 21 (64.3) 22 (84.9) 37 (77.1) 128 (86.2) 5 (83.3) 2 (66.7) 215 
(81.4) 

 - 

Civil servants (n=1) 0 (0.0) 0 (0.0) 1 (1.6) 1 (0.5) 0 (0.0) 0 (0.0) 1 (0.4) - 

Livestock keeper 
(n=36) 

9 (26.2) 4 (12.1) 6 (13.1) 15 (10.6) 1 (16.7) 1 (33.3) 36 (13.6) - 

Total 33 (12.5) 26 (9.8) 48 (18.2) 148 (56.1) 6 (2.3) 3 (1.1) 264 
(100.0) 

 - 
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Table 2: average costs related to accessing PEP services 

Variable Mean (USD) 

Standard 
deviation Min (USD) Max (USD) 

Transport (fare) costs 11.38 5.60 0.43 29.76 

Accommodation 
costs 2.76 1.75 0.85 10.62 

PEP costs 36.96 8.37 1.28 74.40 

Total payment 51.10 12.45 19.56 102.04 

Accommodation costs i.e hotel costs were incurred by patients from away from PEP 
clinics who have to overnight before returning to their homes; PEP: post-exposure 
prophylaxis 
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Table 3: model results of an association between compliance of post-exposure rabies and societal and individual factors of animal bite patients 
in rural and urban areas with 95% Confidence Interval (CI) and p-value 

Independent variable  Unadjusted OR (95% CI) p-value Adjusted OR (95% CI) p-value 

Residence         

Rural Reference - Reference - 

Urban 1.15 (1.02-1.685) 0.033 5.79 (1.29-15.20) 0.028 

Sex         

Male Reference - Reference - 

Female 1.38 (1.16-1.65) 0.024 12.26 (1.18-35.38) 0.021 

Occupation         

Livestock keepers Reference - Reference - 

Farmers 1.98 (1.59-2.44) 0.038 2.21 (1.36-6.52) 0.031 

Businessmen 0.60 (0.38-0.95) 0.032 0.86 (0.01-0.97) 0.027 

Means of transportation used for seeking PEP         

Motorcycle Reference - Reference - 

Feet 4.04 (1.08-23.00) 0.034 6.88 (1.28-26.13) 0.020 

Bicycle 18.25 (15.12-24.16) 0.021 17.12 (14.12-23.42) 0.017 

Bus 3.08 (1.03-14.77) 0.031 4.23 (1.05-16.46) 0.012 

Reported reasons for non-compliance         

No reason provided Reference - Reference - 

Low healthcare cost (less than 36.96 USD per 
three doses) 

4.18 (2.23-7.83) 0.015 4.24 (2.68-9.56) 0.012 

Preferred herbal medicine instead of PEP 0.87 (0.05-0.91) 0.024 0.88 (0.06-0.98) 0.021 

Availability of PEP 1.21 (1.06-5.61) 0.013 1.36 (1.21-6.25) 0.011 

Busy with agricultural activity 0.51 (0.03-0.95) 0.041 0.37 (0.21-0.98) 0.047 

Bite patient’ s age (years)         

0-15 Reference - Reference - 

16-30 0.42 (0.28-0.62) 0.432 0.67 (0.31-0.89) 0.428 

31-45 0.60 (0.39-0.89) 0.521 0.74 (0.13-0.93) 0.520 

45+ 0.68 (0.49-0.95) 0.550 0.45 (0.02-0.92) 0.530 

Biting animals         

Dog Reference - Reference - 

Cat 0.37 (0.23-0.89) 0.232 0.32 (0.31-0.97) 0.220 

Size of wound         

Large size Reference - Reference - 

Small size 2.18 (1.18-3.17) 0.192 2.02 (1.01-3.09) 0.182 

Distance (kilometer) to PEP clinic (from home)         

0-19 Reference - Reference - 

20-39 3.38 (2.45-7.05) 0.599 3.16 (2.24-7.57) 0.464 

40-70 0.86 (0.08-0.89) 0.856 0.65 (0.6-0.96) 0.838 

Part of the body bitten         

Upper parts Reference - Reference - 

Lower parts 1.44 (1.27-8.64) 0.427 1.26 (1.08-8.38) 0.414 

Education         

Non-educated Reference - Reference - 

Primary school 1.39 (1.08-1.79) 0.186 1.47 (1.05-2.78) 0.171 

Secondary school 0.70 (0.50- 0.98) 0.234 0.86 (0.68-0.98) 0.243 

Religion         

Christians Reference - Reference - 

Muslims 0.46 (0.32- 0.68) 0.953 0.47 (0.13-0.96) 0.923 

PEP: post-exposure prophylaxis         
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Figure 1: the map of Tanzania (top left corner) and Maswa district 
showing the wards of the study area 

 

 

 

Figure 2: patients' compliance to PEP against distance from health facility 

 


