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Abstract 
 
Toxoplasmosis caused by an intracellular protozoan parasite, Toxoplasma gondii, is emerging as one of the 

causes of morbidities and mortalities in many countries. In Tanzania, Iringa is among the regions reported 

to have high human cases of the disease. However, information about the risk factors for its transmission 

is lacking. The work explored community awareness about the disease in Iringa municipal. A cross-section 

study was conducted in Iringa Municipal, to assess the community knowledge, attitude, and practices 

associated with toxoplasmosis transmission as a basis for planning control strategies. A semi-structured 

questionnaire was administered to selected respondents from households with complaints of rodent 

infestation and or keeping pigs in randomly selected wards of Iringa municipal to gather information on 

awareness, attitude, and practices regarding toxoplasmosis and respondent’s social demographic 

characteristics such as sex, age, economic activities, and level of education. A total of 143 participants were 

interviewed, where 63.6% and 36.4% were males and females, respectively. Of the respondents, 21% were 

government-employed, and 49% had attained post-secondary education. The majority of the respondents 

(32.2%) were of 36-45 years followed by a group of 18-25 years (23.1%). No association between disease 

knowledge and sex was observed, however, respondents aged 18-25 years had significantly higher 

knowledge compared to other age groups (p-value=0.037). The knowledge was found to increase with the 

level of education whereas those with the tertiary level were more knowledgeable about the disease (p 

<0.0001). Among the observed risky practices for disease transmission included livestock keeping, keeping 

cats, and unprotected handling of abortion cases in animals. The study has established inadequate 

knowledge about toxoplasmosis among community members and the presence of disease transmission 

practices risking the public health in Iringa municipal. Therefore, public health education is recommended 

to prevent transmission of the disease. 

Introduction 

Toxoplasmosis is a zoonotic disease caused by an 
apicomplexan intracellular protozoan parasite 
known as Toxoplasma gondii. It infects humans 
and other warm-blooded animals being 

distributed in all countries (Furtado et al., 2011; 
Smith et al., 2021). The disease is among emerging 
and neglected zoonotic diseases. It has been 
reported to affect about a third of the world's 
population (Dubey and Jones, 2008). 
Toxoplasmosis is considered an important public 
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health concern in most tropical African countries 
especially in communities where farming and 
livestock-keeping practices are major economic 
activities. In most cases, the groups that face 
serious consequences due to the disease include 
pregnant women, and Immunocompromised 
individuals such as those living with HIV 
(Rostami et al., 2020). Toxoplasma gondii is one of 

the most significant disease-causing pathogens 
ranked high among foodborne pathogens 
(Havelaar et al., 2012).  

The life cycle including the infective stages of the 
parasite involves humans as intermediate hosts 
getting infected by eating undercooked meat that 
contains cysts or by consuming sporulated 
oocysts that have been found in soil, water, or 
vegetables and fruits (Leszkowicz et al., 2023). 

The definitive host of the parasites are members 
of the Felidae family which include domestic cats 
and the intermediate hosts are other warm-
blooded animals including human beings and 
several species of domesticated and non-
domesticated animals. The sexual form of 
reproduction of T. gondii occurs in cats whereas 

the asexual form takes place in intermediate 
hosts. The individuals’ contact with cats, cat 
feeding habits, soil contact, ingesting 
contaminated water, eating raw (unwashed) 
vegetables, drinking unpasteurized milk, and 
eating raw or undercooked meat have all been 
thought to be significant environmental risk 
factors for T. gondii transmission (Gyang et al., 
2015). The prevalence of T. gondii infection is high 

in people living under poor socioeconomic 
conditions (Shin et al., 2009). 

Although many individuals get infected with the 
parasite, only a tiny fraction of exposed adult and 
immune-stable animals or humans develop 
clinical symptoms of illness. In 
immunocompromised patients, such as AIDS 
patients and those undergoing chemotherapy, T. 
gondii infection can lead to serious and life-
threatening diseases such as chorioretinitis, 
encephalitis, brain disease, and myocarditis 
(Almeria and Dubey, 2021). In addition, early 
infection during early pregnancy can lead to fetal 
infection and subsequent miscarriage, stillbirth, 
or serious neonatal disabilities, including 
epilepsy, encephalitis, blindness, and other 
neurological disorders (Cook et al., 2000). 

Serological detection of T. gondii infection 

reported values ranging from 6.7% to 47% in 
different countries (Fromont et al., 2009; Shin et 
al., 2009). Despite being a worldwide infection, 

toxoplasmosis seems to be disproportionately 
prevalent in the tropics, particularly in Sub-
Saharan Africa (SSA), where other endemic 
diseases like malaria and the human 
immunodeficiency virus (HIV) are also common 

(Almeria and Dubey, 2021). 

In Tanzania, few studies about human T. gondii 

have been conducted reporting varying extents of 
the infection. Most of the studies focused on 
pregnant women and pastoralist communities in 
different parts of the country. A study conducted 
in Mwanza reported that 30.9% of women were 
seropositive for specific antibodies against 
T.gondii (Mwambe et al., 2013). In a study carried 
out in Dar es Salaam 35% was reported as 
seroprevalence in pregnant women (Doehring et 
al., 1995). The study in the Tanga district of north-
eastern Tanzania reported that antibodies to T. 
gondii were detected in 46% of the study 

population targeted for research (Swai and 
Schoonman, 2009). A study that involved 
pastoralists of northern Tanzania reported T. 
gondii seropositivities of 57.7% and 11.3%, 
respectively (Khan et al., 2014). Two studies 

conducted in a tertiary hospital in northern 
Tanzania reported that 41.7% (Shao and 
Ndazana, 2015) and 45% (Paul et al., 2018) of 
pregnant women were seropositive for 
Toxoplasma gondii-specific antibodies. However, 

the community awareness and risk factors for the 

infection are not clearly explained. 

On the other hand, there is regional variation in 
the number of mortalities reported due to 
Toxoplasmosis. Higher mortality rates per 
population (mortality per 100,000population) 
recorded were highest in the southern part of the 
country, of which Iringa had a mortality rate of 
1.2 during a 10-year hospital-based retrospective 
survey (Mboera et al., 2019). Despite all the noted 

public health consequences of the disease 
especially in the Iringa region, the information on 
community Knowledge, Attitude, and Practices 
(KAP) toward Toxoplasmosis in the country is 
limited. A study conducted in the Mbeya region 
observed low KAP among communities about 
the infection (Chalo et al., 2023). The study 



 

3 
 

assessed the community KAP regarding 
toxoplasmosis among community members of 
Iringa municipal, Tanzania. The obtained 
information will guide in designing and 
establishing disease prevention and control 

strategies. 

Materials and methods 

Study area 
The study was conducted in eight randomly 
selected wards of Iringa municipal from January 
2023 to March 2023. The municipality covers an 
area of 176.987 Square Kilometers and has 18 
administrative wards (URT, 2022).  The 
Municipality is bordered by the Iringa Rural 
District and lies around latitude 7.7o to 
7.875o south of the Equator and longitude 
35.620o to 35.765o degrees east of the Greenwich 
Meridian. Characterized by a temperate highland 
tropical climate with a dry winter climate having 

an annual average temperature of 20.77ºC 
(69.39ºF). Has an average of 166.62 rainy days 
(45.65% of the time) and 168.4 millimeters of 
precipitation (6.63 inches) per year (TMA,2021). 
The area 
has a total population of 202,490, of which 96,392
 are men and 106,098 are women. There are 5,00
8 households, with an average household size of
 3.5. The residents in an area are involved in 
various economic activities such as agriculture, 
livestock production, and pet businesses. It also, 
has a well-established industrial base, including 
food processing and logistics industries 
(URT,2022). A total number of 143 participants 
were involved in the study from the eight wards 
and the number of participants from each ward 
given in brackets were; Kihesa (18), Nduli (18), 
Mkwawa (18), Kitwiru (18), Isakalilo (18), Ruaha 
(18), Kitanzini (18), and Makorongoni (17) 

(Figure 1). 

Figure 1 

Map of Iringa municipal council showing wards involved in the study 

 

 

Source: QGIS visited on 10 May 2023. 
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Study design and study population 
The cross-sectional study was employed to 
collect data in Iringa municipal on demographic 
information and community KAP about 
toxoplasmosis.  The wards were randomly 
selected and participants within the selected 
wards were purposively selected. In each ward, a 
set of inclusion and exclusion criteria were 
employed to obtain respondents for this survey 
whereby from each household only one member 
was selected for the study. The criteria were; for 
a person to qualify for the survey must be 18 
years old and above, must be a member of the 
selected ward for the study, willingness to 
participate, and the selected respondent must be 
from a household with complaints of rodent 

infestation and or keeping pigs. 

Sample size determination  
Determination of sample size was done by 
employing the formula developed by WHO for 
cross-sectional health studies as; N = (Z2*P*(1-P) 
*D)/E2 where; N= number of respondents 
(sample population), P = Expected knowledge 
level of the disease among individuals in Iringa 
municipality, D is a design effect which was set 
as 1, E is a margin of error (precision) taken as 
0.05 and Z-is the value corresponding to the 5% 
level of significance=1.96. Considering the level 
of knowledge from previously done studies in 
Tanzania (Onduru et al., 2019; Paul et al.,2018). 

The average level of knowledge was estimated to 
be 9%. The estimated sample size for the study 
was 126 participants but was adjusted to 143. The 
adjustment was done in consideration of 
different target groups for these different studies 
of which the previous studies targeted only 
pregnant women attending prenatal care in 
Temeke, Dar es Salaam and northern part of 
Tanzania whereas the current study targeted all 
groups of community members regardless of sex 
and physiological status in the Iringa municipal, 
Tanzania.   

Data collection  
Assessment of Knowledge, attitude, and 
practices influencing Toxoplasma gondii 
infection in Humans in Iringa Municipal 
A semi-structured questionnaire was used in the 
survey to assess the knowledge, attitude, and 
practices influencing human toxoplasmosis. The 
questionnaire was developed in English 

language and then translated into Swahili 
because the general community in the study area 
is conversant with the language. Participants 
were asked for consent before the 
commencement of the study. The process of data 
collection then proceeded for those who agreed 
to take part in the survey, and vice versa. During 
data collection, the questions were read by an 
investigator who first briefed the participant on 
the aim of the study, and then the response from 
respondents was recorded by the investigator to 
ensure a good understanding of the addressed 
subject matter. The questionnaire comprised five 
parts of which the first part took into account the 
social demographic information of the 
participants such as sex, age, education level, and 
economic activity of the participant. The second 
section aimed to assess participants' knowledge 
of the disease. It comprised questions on several 
aspects such as disease acquisition, transmission, 
infected animal species, clinical presentations in 
humans, and inquiries about their awareness of 
potential treatments for the disease in humans. 
The third part was about the attitude of the 
community towards toxoplasmosis where issues 
like whether the disease is dangerous or not, 
whether the disease affects livestock only or 
otherwise, and the ability to cause miscarriage or 
stillbirth were assessed among study 
participants. The fourth part was about the 
community practices that are regarded as 
influential factors for the transmission of the 
infection and included practices like keeping cats, 
availability of rodents in their residential areas, 
control measures of rodents, proper cooking of 
meat and boiling of milk before consumption, 
exposure to cat feces without protective gloves. 
The last part was about the livestock-keeping 
systems that were connected to the practices for 

disease transmission in the public. 

General knowledge assessment  
The community’s general level of knowledge on 
Toxoplasmosis was obtained by considering the 
mean score percentage of all questions that were 
set to assess knowledge of the disease. The final 
interpretation was made on whether the 
community members under the study had low or 
high knowledge of the disease. The mean score 
above 50% was considered of high knowledge of 
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the disease and that below 50% was considered 

low or inadequate knowledge of Toxoplasmosis. 

Data analysis 
Using IBM SPSS version 20 of 2011 (SPSS Inc., 
Chicago, IL, USA), the information from the 
questionnaire was summarized, checked for 
errors, and analyzed. Frequencies and 
percentages under descriptive statistics were 
used to determine participants’ knowledge, and 
attitude about toxoplasmosis. The association 
among the categorical variables such as sex, age, 
level of education, and economic activity with the 
different characteristics of participants connected 
to KAP included in the questionnaire was 
determined by the chi-square (χ2) test. 
Statistically, results were considered significant 

at p < 0.05. 

Ethical clearance Report  
The Sokoine University of Agriculture 
Institutional Review Board provided the ethical 

license for the study with reference number 
SUA/DPRTC/R/186/67. In addition, the 
administrative authority of the Iringa District 
Council granted permission to conduct the study 
in the selected wards under reference number 

IMC/T.40/39/82 on 13 February 2023. 

Before the study, each participant was asked for 
their approval to participate, therefore only those 
people whose consent was obtained were 
included in the survey. 

Results  

Social demographic characteristics of the 
respondents. 
Table 1 presents the social demographic 
information of the participants of the study 
(n=143). A large proportion of participants were 
males (63.6%), about 49% had attained post-
secondary education, 32.2% were of 36-45 Years 
and 21% were government-employed (Table 1). 

Table 1 

Respondents’ Demographic information (N=143)   

Categorical variables   Frequency Percentage  

Sex Male 91 63.60% 

 Female 52 36.40% 

Age 18-25 years 33 23.10% 

 26-35 years 29 20.30% 

 36-45 years 46 32.20% 

 46-55 years 20 14.00% 

 56 and above Years 15 10.50% 

Level of education Informal education 7 4.90% 

 Primary level education 40 28.00% 

 Secondary level education 26 18.20% 

 Post-secondary education 70 49.00% 

Economic activity Peasant 29 20.30% 

 Farmer 26 18.20% 

 Government employed 30 21.00% 

 Self-employed 26 18.20% 

 Business 20 14.00% 
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  College and university Students 12 8.40% 

 

General knowledge mean score assessment for 
the study participants  
The mean score obtained was 30.1% which 
reflects the inadequate or low knowledge about 

the disease among study participants in Iringa 
municipal, Tanzania. As indicated below (Table 

2). 

Table 2 
 
Showing results on mean score about participants’ general knowledge 

Criteria used 
Question 
identity 

Response 
considered 

Percentage 
(%) 

Knowledge of the existence of Toxoplasmosis disease B (1) Yes 35.7 
Awareness of the clinical presentation of the disease B (2) Yes 18.2 

Ability to mention any relevant clinical sign of the disease 
B (3) 

Any 
relevant 
clinical sign 18.2 

One of the common ways through which humans can 
acquire the disease 

B (4) Yes 
 35 

Transmission from livestock to humans B (5) Yes   33 
Awareness of stillbirth or miscarriage is among the public 
health consequences of the disease 

B (6) Yes 
29.4 

Awareness of the possibility of the disease being treated in 
humans 

B (7) Yes 
41.3 

Total      210.8 

Mean score     30.1 

Key: B indicates the section under which the question was put and numbers in brackets are the question 
number for the respective section. (The questionnaire had sections A to E) 

Knowledge level among participants based on 
sex  
Out of 143 participants in the study, about 35.7% 
reported having heard about Toxoplasmosis. The 
39.9% of male participants involved in the study 
had never heard about the disease, on the other 
hand, female participants who reported had 
never heard about such a disease were only 
24.5%. However, upon the Chi-square test, there 
were no significant statistical differences 
observed (P-value =0.575). A substantial number 
of participants total of 65% reported that an 
individual cannot acquire Toxoplasmosis upon 
contact with raw meat from an infected animal. 
About 28% and 13.3% of males and females 
respectively, participants reported were aware of 
the concept that Toxoplasmosis can be treated in 
human beings. The detailed information is in 
Table 3. 

Knowledge level among participants based on 
Age groups 
There was a significant difference among 
different age groups of the participants who had 
heard and were aware of the existence of the 
disease under study (P-value=0.006), the age 
group of 18-25 Years made a large number of 
participants who had heard about the disease 
more than other age groups. The same 
aforementioned age group was reported to be 
aware of the clinical manifestation of the disease 
in humans and the difference with other age 
groups was statistically significant (p=0.037). A 
significant proportion of participants who were 
aged 18-25 years (18.9%) were aware that 
Toxoplasmosis can cause miscarriage or stillbirth 
in humans and other livestock animals. 
Summarized information is indicated in Table 4

.
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Table 3 
 
General knowledge based on the sex of participants 

            Sex  

General knowledge about Toxoplasmosis disease based on the sex of participants Male (%) Female 
(%) 

Chi-square(P-
Value) 

Have you ever heard about a disease known as Toxoplasmosis?    

                                                                                                                                                          Yes 34 (23.8)  17 (11.9)           
0.575 

                                                                                                                                                           No 57 (39.9)  35 (24.5) 

Do you know the clinical presentation of the disease in humans?    

                                                                                                                                                          Yes 18 (12.6)  8 (5.6)           
 0.512 

                                                                                                                                                           No 73 (51)  44 (30.8) 

Can someone acquire Toxoplasmosis due to contact with raw meat from an infected animal?    

                                                                                                                                                          Yes 28 (19.6)  22 (15.4)          
 0.164 

                                                                                                                                                           No 63 (44.1)  30 (21)  

Are you aware that Toxoplasmosis can be transmitted from animals to humans?    

                                                                                                                                                          Yes 32 (22.4)  16 (11.2)          
 0.592 

                                                                                                                                                           No 59 (41.3)  36 (25.2) 

Do you know that Toxoplasmosis causes miscarriage or stillbirth in humans as well as in livestock such as pigs, sheep, and goats?   

                                                                                                                                                          Yes 29 (20.3)  13 (9.1)          
 0.386 

                                                                                                                                                           No 62 (43.4)  39 (27.3) 

Can Toxoplasmosis be treated in human beings?    

                                                                                                                                                          Yes 40 (28.0)  19 (13.3)           
0.386 

                                                                                                                                                           No 51 (35.7)  33 (23.1) 
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Table 4 
 
Showing results on general knowledge of toxoplasmosis concerning age groups 

 
                                        Age groups  
 

 

General knowledge about toxoplasmosis  18-25 
n (%) 

26-35 
n (%) 

36-45 
n (%) 

46-55 
n (%) 

56 and 
above n 
(%) 

Chi-square 
(P-Value) 

Have you ever heard about a disease known as Toxoplasmosis?       

                                                                                                Yes 17 (11.9) 15 (10.5) 14 (9.8) 3 (2.1) 2 (1.4)  
0.006                                                                                                  No 16 (11.2) 14 (9.8) 32 (22.4) 17 (11.9) 13 (9.1) 

Do you know the clinical presentation of the disease in humans?       

                                                                                                Yes 12 (8.4) 4 (2.8) 7 (4.9) 2 (1.4) 1 (0.7)  
0.037                                                                                                  No 21 (14.7) 25 (17.5) 39 (27.3) 18 (12.6) 14 (9.8) 

Can someone acquire Toxoplasmosis due to contact with raw meat from 
an infected animal? 

      

                                                                                                Yes 13 (9.1) 12 (8.4) 10 (7) 10 (7) 5 (3.5)  
0.174                                                                                                 No 20 (14) 17 (11.9) 

 
36 (25.2) 
 

10 (7) 
 

10 (7) 
 

Are you aware that Toxoplasmosis can be transmitted from animals to 
humans? 

      

                                                                                                Yes 15 (10.5) 11 (7.7) 12 (8.4) 6 (4.2) 4 (2.8)  
0.416                                                                                                  No 18 (12.6) 18 (12.6) 34 (23.8) 14 (9.8) 11 (7.7) 

Do you know that Toxoplasmosis causes miscarriage or stillbirth in 
humans as well as in livestock such as pigs, sheep, and goats? 

      

                                                                                                Yes 16 (11.2%) 11 (7.7%) 9 (6.3%) 4 (2.8%) 2 (1.4%)  
0.02                                                                                                  No 17 (11.9%) 18 (12.6%) 37 (25.9%) 16 (11.2%) 13 (9.1%) 

Can Toxoplasmosis be treated in human beings?       
                                                                                                Yes 16 (11.2) 12 (8.4) 15 (10.5) 9 (6.3) 7 (4.9)  

0.658                                                                                                  No 17 (11.9) 17 (11.9) 31 (21.7) 11 (7.7) 8 (5.6) 
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Table 5 
 
Showing results on general knowledge of toxoplasmosis about the level of education among participants 

 
                            Level of education  

General knowledge based on level of education  Informal 
education 

Primary 
level 
education 

Secondary 
level 
education 

Post-
secondary 
education 

Chi-
square(P-
Value) 

       

Have you ever heard about a disease known as Toxoplasmosis? Yes 2 (1.4) 3 (2.1) 3 (2.1) 43 (30.1) <0.0001 

 No 5 (3.5) 37 (25.9) 23 (16.1) 27 (18.9) 

       

Do you know the clinical presentation of the disease in humans? Yes 1 (0.7) 0 (0) 2 (1.4) 23 (16.1)  
<0.0001 

 No 6 (4.2) 40 (28) 24 (16.8) 47 (32.9) 

       

Can someone acquire Toxoplasmosis due to contact with raw meat from an 
infected animal? 

Yes 3 (2.1) 15 (10.5) 6 (4.2) 26 (18.2)  
0.559 

 No 4 (2.8) 25 (17.5) 20 (14) 44 (30.8) 

       

Are you aware that Toxoplasmosis can be transmitted from animals to 
humans? 

Yes 2 (1.4) 8 (5.6) 6 (4.2) 32 (22.4)  
0.026 

 No 5 (3.5) 32 (22.4) 20 (14) 38 (26.6) 

       

Do you know that Toxoplasmosis causes miscarriage or stillbirth in humans 
as well as in livestock such as pigs, sheep, and goats? 

Yes 1 (0.7) 5 (3.5) 3 (2.1) 33 (23.1)  
<0.0001 

 No 6 (4.2) 35 (24.5) 23 (16.1) 37 (25.9) 

       

Can Toxoplasmosis be treated in human beings? Yes 4 (2.8) 18 (12.6) 6 (4.2) 31 (21.7)  
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 No 3 (2.1) 22 (15.4) 20 (14) 39 (27.3) 0.189 

 
 
Table 6 
 
Results on general knowledge based on the economic activity of participants 

     
                                               Economic activity 

  

 General knowledge of toxoplasmosis   Peasant Farmer Government 
employed 

Self-
employed 

Business Student Chi-
square(P-
Value) 

Have you ever heard about a disease known as 
Toxoplasmosis? 

Yes 2 (1.4) 4 (2.8) 25 (17.5) 11 (7.7) 5 (3.5) 4 (2.8)  
<0.0001 

 No 27 (18.9) 22 (15.4) 5 (3.5) 15 (10.5) 15 (10.5) 8 (5.6) 

         
Do you know the clinical presentation of the disease in 
humans? 

Yes 0 (0) 0 (0) 13 (9.1) 7 (4.9) 3 (2.1) 3 (2.1)  
<0.0001 

 No 29 (20.3) 26 (18.2) 17 (11.9) 19 (13.3) 17 (11.9) 9 (6.3) 

         
Can someone acquire Toxoplasmosis due to contact with 
raw meat from an infected animal? 

Yes 13 (9.1) 6 (4.2) 13 (9.1) 9 (6.3) 4 (2.8) 5 (3.5)  
0.307 

 No 16 (11.2) 20 (14) 17 (11.9) 17 (11.9) 16 (11.2) 7 (4.9) 

         
Are you aware that Toxoplasmosis can be transmitted 
from animals to humans? 

Yes 6 (4.2) 4 (2.8) 15 (10.5) 12 (8.4) 6 (4.2) 5 (3.5)  
0.035 

 No 23 (16.1) 22 (15.4) 15 (10.5) 14 (9.8) 14 (9.8) 7 (4.9) 

         
Do you know that Toxoplasmosis causes miscarriage or 
stillbirth in humans as well as in livestock such as pigs, 
sheep, and goats? 

Yes 4 (2.8) 2 (1.4) 17 (11.9) 9 (6.3) 7 (4.9) 3 (2.1)  
0.001 

 No 25 (17.5) 24 (16.8) 13 (9.1) 17 (11.9) 13 (9.1) 9 (6.3) 
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Can Toxoplasmosis be treated in human beings? Yes 12 (8.4) 6 (4.2) 14 (9.8) 12 (8.4) 10 (7.0) 5 (3.5)  
0.441   No 17 (11.9) 20 (14.0) 16 (11.2) 14 (9.8) 10 (7.0) 7 (4.9) 

 

Knowledge level among participants based on their level of education  
A greater proportion of participants who have attained post-
secondary education (30.1%) knew the existence of toxoplasma 
infection in both humans and other animals (P-value <0.0001). None 
of the participants who had primary level education (0%) knew the 
clinical presentation of the disease. The clinical manifestations of the 
disease in humans that were mentioned by participants during the 
study were: Fever, headache, lymphadenopathy, and Neurological 
signs which were regarded as encephalitis. About 1.4% had informal 
education, 5.6% had primary-level education, and 4.2% were 
secondary-level (P-value=0.026). Among the participants, 23.1% from 
the post-secondary level group reported that the disease can cause 
miscarriage or stillbirth in humans and other livestock animals such 
as pigs, cattle, and shoats (P-value<0.0001). Detailed information is 
considered in Table 5. 

Knowledge level among participants based on their economic 
activities  
Among the participants, 17.5% government employed, reported 
having heard about the disease. The group of government-employed 
participants showed to form a large proportion of those who knew 
about the disease and the difference compared to other groups was 
significant (P-value<0.0001). A significant number of peasants 
(20.3%), did not know the clinical presentation of the disease in 
humans (P-value <0.0001). Only a limited number of participants who 
were farmers (2.8%) reported that Toxoplasmosis transmission to 
humans can be from animals. A significant proportion of peasants 
(17.5%) reported were not aware of miscarriage or stillbirth that can 
be associated with Toxoplasma infection (P-value=0.001). For more 

details, consider Table 6 

Participant’s attitudes toward Toxoplasmosis 
Among the participants of the study about 43.36% didn’t know 
whether toxoplasmosis is a dangerous disease or not, 50.34% were 

unaware that the disease can be transmitted by eating improperly 
washed vegetables and improperly cooked meat, 10.49 % agreed that 
toxoplasmosis is the disease of pregnant women only where about 
45.45% were 

unaware if the disease is for pregnant women or otherwise, majority 
of participants 62.94% they didn’t know that the disease can cause 
miscarriage or stillbirth, a small number of participants 2.8% strongly 
believed that the disease is for livestock only, and the significant 

number of respondents 57.34% were unaware of whether the disease 
can be transmitted from pregnant woman to her unborn baby. The 
detailed summary is shown in Table 7. 
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Table 7.  Participant’s attitude towards toxoplasmosis 

 SA A DA ID 

 n % n % n % N % 

         

Toxoplasmosis is a dangerous disease 14 9.79 49 34.27 18 12.59 62 43.36 

Toxoplasmosis affects pregnant women only  4 2.8 15 10.49 59 41.26 65 45.45 

 Transmission of toxoplasmosis can be by improperly 
washed vegetables and or improperly cooked meat 

10 6.99 42 29.37 19 13.29 72 50.34 

Miscarriage or stillbirth can be caused by toxoplasmosis 12 83.92 32 22.38 9 6.29 90 62.94 

Toxoplasmosis could be transmitted from a pregnant 
woman to her fetus 

21 14.69 25 17.48 15 10.49 82 57.34 

Toxoplasmosis is a disease of livestock only 4 2.8 15 10.49 64 44.76 60 41.96 

Key: SA= Strongly Agree, A=Agree, DA=Disagree, ID=I don’t know 
 

Practices associated with Toxoplasmosis 
transmission in the community 
Among the study participants, about 55.2% 
reported keeping cats at their homes, and the 
majority of their cats were staying indoors 78.5%, 
and only a limited number of their cats stayed 
outdoors 21.5%. A significant number of 
participants 49.7% did not make feed for their 
cats and instead left them to scavenge on their 
own, 40.6% fed homemade feedstuff, 6.3% fed 
them leftover from slaughter slabs, and only 3.5% 
fed their cats with milk. About one-third (36.1%) 
of the participants reported having never 
touched manure and other excretions like cat 
feces without protective gear like hand gloves. 
The majority number about 79.7% reported 
having seen rodents in their homes and stores 
containing livestock feeds and about 76.9% 

reported being involved in one or more of the 
ways of controlling these rodents in their 
surroundings. About 23.4% of respondents 
reported keeping cats as the means of controlling 
rodents in their homes, 28% used rodenticides, 
29.1% used traps and 19.4% did not make any 
efforts to control rodents in their environment. 
The majority of respondents (93.7%) reported 
using tap water for their domestic activities, 2.8% 
used bore-hole water, and 2.8% used well water. 
On the other hand, about 48.3% reported that 
there is a possibility of animals such as cats, pigs, 
goats, sheep, and cattle access and being a source 
of contamination to the water used for their daily 
activities. Among participants, a significant 
number (91.6%) consume boiled milk. Details are 

included in Table 8 below. 

 

Table 8:  

Community practices influencing disease transmission. 

Practices towards Toxoplasmosis transmission in the community 

 

Frequency 

(n) 

Percentage 
(%) 

Do you keep cats at your home? 79 55.2 

If the answer above was yes, where does your cat stay?   

Indoor 62 78.5 

Outdoor 17 21.5 
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What do you feed your cat?   

Feedstuff made at home 58 40.6 

Milk 5 3.5 

Left over from slaughter slab 9 6.3 

Do nothing 71 49.7 

Have you ever touched manure and other excretions like cat feces without 
protective gear such as hand gloves? 

52 36.4 

Have you ever seen rodents in your home or a store containing livestock feeds? 114 79.7 

Do you control rodents in your house? 110 76.9 

Control rodents with Rodenticides 49 28 

Control rodents by Cats 41 23.4 

Control rodents by Traps 51 29.1 

 Doing nothing 34 19.4 

What is the source of water you always use for your domestic activities such as 
cooking, washing utensils, bathing, drinking, etc.? 

  

Tap water 134 93.7 

River/Stream 1 0.7 

Wells 4 2.8 

Boreholes 4 2.8 

Do you think there is any possibility that animals such as cats, pigs, goats, 
sheep, and cattle can have access to water you use for your domestic activities? 

69 48.3 

Do you drink milk? 133 93 

If the answer above was yes, do you boil milk before consumption? 131 91.6 

 

 

Livestock management practices as the risk of transmission of Toxoplasmosis. 
The majority of participants reported being involved in keeping one or more types of livestock in their 
environment and only 5.5% of all participants reported not being involved in keeping any type of livestock. 
Zero grazing system of production was the most adopted method with 55% of all study participants who 
were keeping cattle. History of abortions in farms was reported by 17.5% of participants of which abortion 
in cattle dominated with about 48.3% of all reported abortion cases followed by pigs with 27.6%. Out of all 
these cases, the majority were handled by nearby animal health experts (56%), some cases were managed 
by a family member who had no background in animal health education (24%), and in about 20% nothing 
was done and therefore left to resolve without any technical aid. For detailed information refer to Table 9. 
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Table 9: Livestock Management Practices Associated with Toxoplasmosis Transmission 

About livestock management practices    

Multiple response results Frequency(n) Percentage (%) 

Do you keep any type of livestock from the following list (cycle all appropriate 

answers) 
  

Do you keep goats? 26 8.9 

Do you keep sheep? 14 4.8 

Do you keep cattle? 59 20.1 

Do you keep Pigs? 62 21.2 

Do you keep chickens? 90 30.7 

Do you keep dogs? 26 8.9 

None of the above 16 5.5 

  293 100 

Normal frequency results (N=143) Frequency(n) Percentages (%) 

What production system do you use in keeping livestock?   

Zero grazing system 79 55.2 

Free range system 14 9.8 

Semi-intensive system 33 23.1 

None 17 11.9 

Do you have any history of abortions on your farm? 25 17.5 

If the answer above was yes, how did you handle abortion cases?   

Reported the case to a nearby animal health expert 14 56 

Managed by a family member who is not an animal health expert 6 24 
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Did nothing 5 20 

   

Multiple response results  
Frequency(n) Percentages (%) 

History of abortion in cattle 14 48.3 

History of abortion in goats 2 6.9 

History of Abortion in Sheep 5 17.2 

History of Abortion in Pigs 8 27.6 

Discussion  

The study found inadequate community knowledge about 
toxoplasmosis whereby only less than half the participants were 
aware of the disease. This reflected that the disease is not known in 
the community and this might subject them to risky practices. This 
observation is similar to other studies in other parts of Tanzania 
reporting a low level of knowledge and awareness among health 
workers in Dar es Salaam (Onduru et al., 2019) and community 

members in urban and peri-urban areas in Mbeya (Chalo et al., 2023). 

On the other hand, the observed level of awareness (30.1%) about 
toxoplasmosis is higher than that reported in countries such as; Iran, 
Saudi Arabia, and Egypt, with 15.7% (Ebrahimi et al., 2015), 28% 
(AlRashada et al., 2016), and 3.2 % (Senosy et al., 2020), respectively. 

However, the findings are low compared to reports from Yemen, 
Jordan, Morocco, and Pakistani with 50% (Al-Naggar et al., 2010), 
51.1% (Al-Sheyab et al., 2015), 40.2% (Ait Hamou et al., 2021), and 60% 
(Maqsood et al., 2021), respectively. The differences in results can be 
explained by variability in study populations, cultural and economic 
contexts, and also the differences in social and demographic 
characteristics of the studied groups in these countries. The observed 
low level of awareness about the disease also might be due to the 

reason that the disease is being neglected and hence not included in 
public health education programs addressing issues on zoonotic 
diseases (Chalo et al., 2023).  

The investigation on the relationship between gender and level of 
knowledge among participants revealed that males (23.8%) were 
more aware of the disease than females (11.9%) and the results are in 
line with the previous study that reported about 17.3% of males were 
aware of the disease while the females knew about the disease were 
only 13% (Ebrahimi et al., 2015). A different study reported a similar 

scenario where males had higher knowledge about the disease than 
females (Nematollahi et al., 2011). In contrast, a different pattern 
where more females (47.2%) than males (36.9%) were aware of the 
disease has been reported (Ait Hamou et al., 2021). Results variability 

can be explained by differences in cultural context among these 
different study populations involved in the survey. Due to the 
variability of cultural perspectives in different countries, the cultural 
norms in these places differ from those found in Tanzania.  Also, the 
correlation between awareness of the disease and various age groups 
was determined. A notable statistical distinction was observed, with 
the age group of 18-24 years exhibiting a higher level of awareness 
compared to other age groups. In contrast, participants aged 56 and 
above showed limited knowledge, with only 1.4% being aware of the 

disease.  
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These findings are in agreement with the study in 
Nigeria that reported a similar scenario(Ode et al., 

2021). Inadequate knowledge in older people 
above 55 years was considered a major risk factor 
for the higher seroprevalence values against 
specific antibodies for Toxoplasma gondii in 
several studies (Mpiga et al.,2010; Mabeku et al., 
2018; Ndiaye and Bonfoh, 2020). This may be due 
to several factors, such as the fact that most 
people of this age are in college and some have 
recently finished tertiary education, that they are 
more connected to various news media, making 
them more likely to be aware of different public 
health diseases of concern, such as 
toxoplasmosis. In addition, they have easy access 
to information due to advanced technology to the 
extent that they have a wealth of information at 

their fingertips through the use of the internet. 

 

Poor knowledge of toxoplasmosis has been 
associated with T. gondii exposure to individuals 

(Lema, 2020).  The findings of the study indicate 
that there was an increase in the level of 
awareness as the level of education increased. A 
larger portion of respondents who have attained 
post-secondary education were aware of the 
disease under the current study in the sense that 
they knew about the clinical presentation of the 
disease, transmission routes, preventive 
measures, and treatment. These findings are 
equivalent to findings from previous studies, for 
instance, pregnant women with a low level of 
education were found to be at higher risk for 
contracting Toxoplasma infection (Ahmad et al., 

2020). Individuals with higher education levels 
may be more likely to be aware of the risks, 
transmission routes, and preventive measures 
associated with the disease (Yan et al., 2018).  

Regarding the attitude of participants towards 
Toxoplasmosis, about a quarter of the 
participants believed that T. gondii parasites 

cannot be transmitted through improperly 
cooked or raw meat. Equally, this puts them at 
great risk of acquiring the disease as reported by 
previous findings where the ingestion of 
improperly washed vegetables and undercooked 
meat played a significant role in disease 
transmission with an estimated to about 22% of 
all reported cases in humans having been 
associated to meat borne infections (Wehbe et 

al.,2022). Also, about 2.8% of study participants 

strongly believed that the disease is for livestock 
only and, therefore, has no health implications 
for humans. This stands a chance of being an 
exposure risk factor due to unprotected handling 
and contact with animal secretions and 
excretions which have been reported to be a 
source of infection in humans as tachyzoites 
infective form of T. gondii have been isolated from 

body fluid such as saliva, urine and 
unpasteurized milk collected from animals like 
goats, sheep, cattle, camels, and pigs (Tenter et al., 

2000). 

Cat ownership and exposure to cat feces have 
been associated with the likelihood of 
Toxoplasma infection. Slightly above half of the 
participants reported the presence of cats in and 
around their homes of which about 36.1% 
reported having contact with cat feces without 
protective gear subjecting them to a risk of being 
exposed to T. gondii parasites. This goes in line 

with previously done studies in Tanzania 
(Mwambe et al., 2013), Palestine (Nijem and Al-
Amleh, 2009), and eastern Panama (Etheredge et 
al., 2004). Nearly half (48.3%) of the study 

participants reported animals like cats, goats, 
cattle, sheep, and dogs can access water that is 
used in their daily activities. This could be a 
possible source of contamination with 
Toxoplasma parasites from animal secretions and 
excretions. Therefore, animal contamination 
should be considered one of the major risk factors 
for T. gondii exposure to humans in most 

communities (Hill and Dubey 2002). 

Cats serve as the exclusive definitive hosts, 
whereas other animals, including humans, 
become infected by ingesting parasitic oocysts 
from cat feces, contaminated soil, or water. This 
ingestion eventually results in the development 
of tissue cysts, which become infectious through 
the subsequent consumption of infected tissues. 
These findings are consistent with those reported 
from other parts of the world (Dubey, 2009; 2010; 
Yoshida et al., 2011). 

The majority of the participants (79.7%) reported 
having seen rodents in their homes and 
sometimes in stores containing livestock feeds 
denoting that they may get in contact with these 
small mammals which are considered an 
intermediate host of T. gondii.  Rodents are 
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reservoirs of various emerging and re-emerging 
infectious diseases including T. gondii parasites as 
reported by previous investigations (Jones et al., 
2001; Mgode et al., 2014). 

The occupation of the majority of the participants 
(88.8%) which is keeping livestock is considered 
to be a potential risk for toxoplasmosis 
transmission among residents in the study area. 
In connection with that keeping cats have been 
observed to be a common practice among 
livestock keepers. A study done in Kenya 
reported nearly half of the livestock keepers were 
also keeping cats (Ogendi et al., 2013). 
The risk of having cats around farms is related t
o how often they defecate (Sheppa, 2016). As 
reported in this study, some (21.5%) of the 
participants keep their cats outdoors and thus 
defecate in unknown sites and therefore stand a 
great chance of disseminating oocysts and 
contaminating the household surroundings, and 
pasture land. This suggests that the participants 
in the study area are at an increased risk of being 
exposed to Toxoplasma infection. 

Furthermore, the malpractice of handling 
abortion cases in livestock was also considered a 
great risk factor for toxoplasmosis transmission 
in the community under study. By referring to 
our study about 17.5% of study participants 
reported cases of abortion on their farms and 
worse enough about 24% of these cases were 
handled by family members who had no 
background in animal health education without 
even any protective gear like hand gloves. Similar 
findings have been reported among farmers in 
Thika District, Kenya (Ogendi et al., 2013). 

Conclusion and Recommendations 

The low level of awareness about toxoplasmosis 
among the study participants may subject the 
community to risky practices. The age and 
education levels were associated with the level of 
knowledge. In addition to inadequate knowledge 

of the disease, potential risk factors for 
toxoplasmosis transmission were identified such 
as poor handling of cat feces, improper handling 
of abortion cases, and the presence of cats in their 
homes that are fed on raw offals including 
leftovers from slaughter slabs and letting cats 
scavenge for food on their own.  Therefore, more 
studies on community awareness are needed for 
planning disease control interventions. But also, 
there should be establishment of health 
education programs for better awareness among 
community members about toxoplasmosis 
disease which is considered of great public health 

importance.  
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