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1.1 Historical Background of Cholera Disease in Tanzania  

The fourth world cholera pandemic began in 1863 and ended in 1875. This pandemic spread throughout the Middle East and was 
carried to Russia, Europe, North America and for the first time reached North Africa where it speaded to SSA, killing 70,000 in 
Tanzania in 1869. Historically, it was during this time up to date, Tanzania started to experience cholera epidemic disease [8]. In 
Tanzania, the first major cholera outbreak occurred in 1992 causing 18,526 cases and 2,173 deaths. Again, in 1997 another 
outbreak occurred in Dar es Salaam region causing 40,249 cases, 2,231 death and it had massive spread to the other seven regions 
including Morogoro and Tanga [9]. Several initiatives with the assistance of the Tanzanian Government, together with World 
Health Organization (WHO), �8�Q�L�W�H�G���1�D�W�L�R�Q�V���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���&�K�L�O�G�U�H�Q�¶�V���(�P�P�H�U�J�H�Q�F�\���)�X�Q�G�����8�1�,�&�(�)������and others, have been done 
to control and prevent cholera epidemics through health education and trainings [10]. Despite the advances made in understanding 
the disease and its treatment, cholera epidemics remain to be prevalent and recurrent in most parts of Tanzania such as; Dar es 
Salaam, Morogoro, Tanga, Mtwara, Arusha, Singida and Unguja to mention a few [11]. Recently, in January 2015 through 
January 2018, 33,421 cases, including 542 deaths have been reported in Tanzania as shown in Figure 1 [5]. According to WHO 
[12], the cholera outbreaks have been strongly linked to the global changes in the environmental factors such as; fluctuation of 
weather variables such as; tempeature, rainfall, humidity and wind, geographical location, water bodies, and other environmental 
settings [13]. Due to these fluctuations, ICT based initiatives or mechanisms such as; Health and Environmental Management 
Information Systems (HEMISs) were introduced in order to understand the dynamics of environmental factors towards effective 
analysis, prevention and eradication of cholera epidemics in Tanzania [14]. 
 

 
Figure1.1: Ongoing Cholera Epidemic - Tanzania, 2015-2016 by R. Narra  MD et al. [9] 

 
1.2 Description of HEMIS initiatives in Tanzania.  

 
With continuous and increasing rates of morbidity associated with cholera, typhoid, dengue fever, and other waterborne diseases, 
especially in SSA, the use of ICTs is inevitable [15]. The rapid development of ICTs in resource limited settings such as; less staff 
and specialized health professionals in Tanzania proved to provide access to high quality and timely health-care services. In 
general, ICT has played an essential role in bridging the timely information, access, analysis, storage, prediction gap that have 
surfaced in the health sectors in developing countrites [16]. 
 
Nowadays, patients become more involved in their own care, and this have become more significant in managing chronic diseases 
such as; cholera epidemics [17]. With the help of health and environmental models such as; Epidemic Predictive Models (EPM) 
[18] and Health and Environmental Management Information Systems (HEMISs) patients, epidemiologists, medical and 
environmental experts have been able to work together towards predicting, analysing, treating and eradication diseases at large 
scale especially in the developed countries [19]. In brief, the HEIMSs as shown in Figure 2 enables patients to register and check 
for other hospital requirements via mobile phone; both basic and smart, then data is collected and sent to the Health Management 
Information System (HMIS) database. Then communication subsystem integrates data from HMIS and Environmental 
Management Information System (EMIS), and sends them into the HEMIS. At this stage, the data is ready to be sent to the 
registrar for further medical activities. Then the whole collected data and laboratory results of the patients are sent to the 
epidemiological analysts. Overall, the model allows the use of ICT applications such as; mobile application to timely send 
environmental and health-care data from the patient to the medical experts, GIS to collect patient geographical location, Satellite 
and sensor technologie to collect weather variables. Of late, the use of ICT has been remarkable deployed in Tanzania health-care 

http://www.ijasre.net/
../../../ijasre-19/vol%205-5/published%20papers/www.ijasre.net
http://doi.org/10.31695/IJASRE.2021.34067


International Journal of Advances in Scientific Research and Engineering (ijasre), Vol 7 (9), September -2021  
 

www.ijasre.net             Page 3 

DOI: 10.31695/IJASRE.2021.34067 

domains [11], and therefore there is a need to assess these strategies and initiatives in order to understand their dynamics. 
Therefore, this study, assess the impact on the integration of environmental factors into health-care models in �'�D�U�� �H�V�� �6�D�O�D�D�P�¶�V��
health-care settings, in order to understand the impacts towards its acceptability, value-aid addition, awareness, barriers and 
enablers for using the technology in the collection, monitoring, analysis, prediction, eradication and overall management of 
cholera epidemics. The rest of this paper includes; section 2 which presents methods, section 3 which presents the results, and 
lastly section 4 which concludes with a brief discussion.  
 

 
Figure 1.2: Conceptual Diagram of the HEIMS 

2. METHODS 
 
This study used a mixed design approach qualitative amd quantitative methods, with focus group discussions and interviewer-
administered questionnaires.  

2.1 Study Area 
 
The study was conducted in Dar es Salaam region. Dar es Salaam is located on the east coast of Tanzania, lies between latitudes 
6.45-degrees South and 7.25-degree South and longitude 39-degree E and 39.55-degree E. The region is border by Indian Ocean 
to the east, and the Coast (Pwani) region on the other sideas as shown in Figure 3. The region has five districts namely, 
Kinondoni, Ilala, Temeke, Kigamboni and Ubungo. Climatic condition in Dar es Salaam is humid and hot through the year with 
an average daily temperature range of 26-35 degrees C, and rainfall ranging between 800mm and 1300mm [20]. Dar es Salaam is 
one of the fastest growing cities in SSA, with a population of about 5,702,400 by 2018. By 2015, it was estimated that 70 percent 
�R�I�� �'�D�U���H�V�� �6�D�O�D�D�P�¶�V�� �S�R�S�X�O�D�W�L�R�Q���O�L�Y�H�� �L�Q���S�R�R�U���� �X�Q�S�O�D�Q�Q�H�G���V�H�W�W�O�H�P�H�Q�W�V���� �F�K�D�U�D�F�W�H�U�L�]�H�G���E�\�� �O�D�F�N���R�I�� �E�D�V�L�F�� �L�Q�I�U�D�V�W�U�X�F�W�X�U�H��such as; poorly 
constructed water sewage systems, bridges, and ponds, which make the region vulnerable to frequent and recurrent cholera 
epidemics [21]. 
 

 

Figure 1.3: Dar es Salaam Region in Tanzania by T. Afifi et al. [22] 
 

2.2 Study Participants and Sampling  

The targed population with an average age 28 years old, ranging from 15 to 65 years old, includes medical experts, environmental 
experts, ICT experts, and patients who visited hospital to get cholera diagnosis. A simple random sampling method was used to 
select participants within each cluster in order to allow every member in the cluster an equal chance of being selected.  Total of 
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500 interviews were completed, comprising of 100 medical doctors, 30 nurses, 20 pharmacists, 50 epidemiologists, 50 
environmental experts, 50 ICT experts, and 200 patients. 

Table 1.1: Profile and characteristics of the participants 

Characteristics of 
participants 

Total 
sample 
(N=500) 

Percentage 
distribution (%) 

Description 

Age in years 
�ƒ �d 20 
�ƒ 21-35 
�ƒ �t 36 

 
85 
330 
85 

 
17 
66 
17 

-The average age group for 
the study was 28 years old. 

Religion 
�ƒ Christian 
�ƒ Muslim 
�ƒ Traditionalist 
�ƒ None 

 
260 
200 
30 
10 

 
52 
40 
6 
2 

-None represent 
participants who are not 
affiliated with Christian, 
Muslim and Traditionalist 
religions. In other term, we 
call the pagans. 

Occupation 
�ƒ Trader 
�ƒ Artisan 
�ƒ Farmer 
�ƒ Salary worker 
�ƒ Medical expert 
�ƒ Environmental 

expert 
�ƒ ICT expert 
�ƒ Unemployment 

 
50 
20 
60 
30 
200 
100 
 
40 

 
10 
4 
12 
6 
40 
20 
 
8 

-Participants with Trader, 
Artisan, Farmer, Salary 
Worker, and Unemplyment 
fall under Patient Cluster. 

Education level 
�ƒ Primary 
�ƒ Secondary 
�ƒ Certificate Level 
�ƒ Diploma Level 
�ƒ University 
�ƒ Non-Formal 

Education 

 
100 
110 
30 
40 
200 
20 

 
20 
22 
6 
8 
40 
4 

-Secondary constited of 
participants with Junior and 
Senior High School Leves 
at a ratio of 3:2 
respectively. 
 
-Non-Formal Education 
constisted with particpants 
who do not have any kind 
of education. 

Cluster level 
�ƒ Patient 
�ƒ Medical Experts 
�ƒ Environmental 

Experts 
�ƒ ICT Experts 
�ƒ Non-Clustered 

 
200 
200 
50 
 
50 
0 

 
40 
40 
10 
 
10 
0 

-The study was very strict 
in selecting all participants 
based on three ckusters. 
Therefore, we do not have 
participants under Non-
Clustered category. 

District 
�ƒ Kinondoni 
�ƒ Temeke 
�ƒ Ilala 
�ƒ Ubungo 
�ƒ Kigamboni 

 
100 
100 
100 
100 
100 

 
20 
20 
20 
20 
20 

 
-The study considered all 
districts in Dar es Salaam 
regions without bias. In 
addition, equal distribution 
of participant ration was 
taken into hig 
consideration. 

Gender 
�ƒ Female 
�ƒ Male 

 
60 
40 

 
60 
40 

-Majority of participants 
were Female at Female to 
Male ratio of 3:2. 
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The qualitative study comprised of focus group discussions and interviewer-administered questionnaires. The focus group 
discussion included 300 participants while, the interviewer-administered questionnaires included 200 participants mainly the 
medical doctors. Table 1 shows the distribution of participants based on their district and wards. 
 
 
2.3 Data Preprocessing and Analysis  
The collected quantitative data was checked for presence of error such as; missing data, typos, misspellings, completeness and 
accuracy. Then, the qualitative data from voice recorders and phone audio recorders were also, recorded thoroughly with a team of 
ten research assistants to ensure completeness and accuracy of the data. The two sets of data were integrated into one file, then 
repeatedly cleaned and analysed using Statistical Package for Social Science software (SPSS) [23]. Descriptive statistics including 
frequency and cross tabulation on all variables were run to generate results of the study.  
 

3. RESULTS AND DISCUSSION 
This section briefly presents the results and discussion on how participants responded to the focus group discussion and 
interviewer-administered questionnaires.   
 
3.1 Results  
The following briefly presents the on how participants responded to the focus group discussion and interviewer-administered 
questionnaires 
 
Profile and characteristics of the participants: The following Table 1 present the profile and charactersitics of 500 participants 
used in the study with respect to their age, religion, occupation, education level, cluster level, district, gender, and maritual status. 

The following Figure 1.4 presents views and feedback from participants regarding the impact of HEIMS in Dar es Salaam region 
in terms of; 
 
 
�ƒ Acceptability Level on the impact or aid-value of HEIMS interventions: Majority of the participants are aware that, the 

HEIMS interventions are feasible at the rate of 79% and also, agree that these interventions will aid value at the rate of 90%. 
 
�ƒ Awareness on Cholera transmission, prevention and control: According to the WHO report, it was acknowledged that 

acquiring knowledge of cholera is very important strategy towards the fulfilment of the control strategies and measures [24]. 
However, based on our findings and used participants, it was realized that large number of participants, especially the patient 
cluster does not know clearly the cause and ways in which cholera can be prevented and reported for emmedite control. In 
addition, knowledge level on cholera prevention and control is lagging behind especially in high-risk groups with poor 
education. Findings of this study correspond to the findings discovered by D. Morof et al. [25], E. Burnett et al. [26], K. M. 
Saif-Ur-Rahman et al. [27], and V. Were et al. [28] that 79% have good knowledge on transmission, prevention and control 
of cholera epidemics. 

 
�ƒ No access to safe water and sanitation level: It was reported by B. Taylor and E. Chinamo, that only 50 percent and 34 

percent �R�I���7�D�Q�]�D�Q�L�D�¶�V���S�R�S�X�O�D�W�L�R�Q���R�I���������P�L�O�O�L�R�Q���K�D�Y�H���D�F�F�H�V�V���W�R���L�P�S�U�R�Y�H�G���V�R�X�U�F�H���R�I���V�D�I�H���Z�D�W�H�U�����D�Q�G���V�D�Q�L�W�D�W�L�R�Q respectively [29]. 
Our findings indicate that many people in the rural area do not have reliable source of safe water and sanitation conditions at 
the rate of 65%. Where as for the urban, participants have indicated that they also do not have reliable source of safe water 
and sanitation, however there are different strategies and projects done through Dar es Salaam Water and Sewerage 
Corporation (DAWASCO) and the Ministry of Water and Irrigation towards facilitating supply of safe domestic water for 
their daily needs. 

 

Marital status 
�ƒ Single 
�ƒ Married 
�ƒ Separated 
�ƒ Cohabiting 
�ƒ Widow 

 
60 
350 
30 
50 
10 

 
12 
70 
6 
10 
2 

 
- Majority of participants 
were married at a rate of 
70%. 
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