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Nullis said that another above-normal season is expected this year, 

given that El Nino, which tends to suppress hurricane activity, is absent. 

The US National Oceanic and Atmospheric Administration is predicting 

13-20 named storms this year, of which between six and 10 could become 

hurricanes; as many as five of those could become major hurricanes. The 

2020 Atlantic storms led to at least 400 fatalities and cost $41 billion in 

damages. 

 

7. Tip of the Iceberg: 

UK climate tsar urges companies to join 'Race to Zero' campaign [Simon 

Jessop, 3 June 2021] and commit to science-based emissions-reduction 

targets, ahead of global climate talks in November. To make bold 

commitments, governments need to know that they will be welcomed and 

not resisted by business, so we're urging all companies and all investors to 

join the race to zero campaign ahead of COP26". COP26 will be held in 

the Scottish city of Glasgow from Nov. 1 to 12. The Race to Zero campaign 

brings together a coalition of net zero initiatives from across the world 

under one umbrella, aiming to accelerate action heading into COP26. 

Representing 708 cities, 24 regions, 2,360 businesses, 163 investors and 

624 higher education institutions, its members cover 25% of the world's 

CO2 emissions, the campaign website showed. Net zero pledges now cover 

more than 70% of the world's economy. By joining the initiative "a gold 

standard", businesses would commit to reach net zero emissions across 

their operations by 2050 at the latest, using science-based targets. These 

are robust and rigorous targets based on the science that show net zero 

are not some vague aspiration for a distant point in the future but a 

concrete plan for the here and now. We're at a critical point in the fight 

against climate change. A climate action that is not in line with the Paris 

agreement is simply not enough. With more countries joining the net zero 

campaign, businesses would ultimately have to shift to greener practices 

or "fade away. Joining race to zero ahead of COP26 can keep you ahead 

of the curve and being part of this campaign can save you money by 

encouraging you to work more efficiently. 

In September 2020, four children and two young adults from Portugal 

filed the first-ever case for climate change in the European Court of 

Human Rights (ECHR). They moved the court seeking action against 33 

European countries, which ‘had not done enough to prevent the impacts 

of climate change from violating their citizens’ human rights. The case 

was filed three years after the Portugal wildfires (following which the 

country experienced record-breaking hot summers) and has already been 

granted a priority status by ECHR. This case is unique for several 

reasons. For starters, it is one of the few cases to be fast-tracked by the 

ECHR, and if the court rules in favour of the Portugal youths, 33 

European countries will be legally bound to make deep emission cuts. 

Secondly, it is one of the few cases that address the cross-border impact of 

emissions of different countries and can therefore pave the way for 

international climate laws in future. 

An International non-profit organization, “Save the Children”, 

volunteered to be a third-party intervenor in the case earlier this year. 

In recent years, we have seen several climate change cases in court, and 

many of them have been filed by youths. On April 29, 2021, Germany’s 

apex court ruled in favour of young activists in a landmark climate case. 

The ruling stated that certain aspects of the climate protection legislation 

of the country are unconstitutional because it unfairly places too much 

burden on the younger generation for the reduction of greenhouse gas 

emissions. A report stated, “Between 1986 and 2020, 1,727 litigation cases 

 Open  Access                                                                                                          Research Article 

Article Info 

 

 

Received: April 11, 2022 

Accepted: April 21, 2022 

Published: May 06, 2022 

 

 

*Corresponding author: Mbogo N. Epidemiology, 

Department of Public Health, Sokoine University of 
Agriculture, P.O. Box 3015, Morogoro - Tanzania. 

 

 

Citation: Mbogo N. Kija, Sharadhuli S. Kimera, 

Ladslaus L. Mnyone. “Retrospective Analysis of 

Malaria Cases in Selected Higher Education 

Institutions in Morogoro Municipality, Eastern 
Tanzania”. International J of Epidemiology and Public 

Health Research, 2(2). 

DOI:http;//doi.org/03.2022/1.1029. 

 

Copyright: © 2022 Mbogo N. Kija. This is an open 

access article distributed under the Creative Commons 

Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, 
provided the original work is properly cited.. 

 

 

 

 

 

 

 

 

 

 

. 

Abstract: 
Background: The malaria transmission is largely dictated by climatic, topographic and 

ecological factors that vary widely from one area or cluster to the other, and to some 

extent we are lacking some basic background information on malaria especially in high 

learning institutions within Tanzania. Therefore, a need for more refined area specific 

interventions that would better consider the past record of malaria data for scrutinizing 

the disease trend so as to be in a position to act accordingly  towards malaria elimination.  

Methods: A retrospective study was conducted to determine a ten-year (2011 – 2020) 

trend on malaria prevalence based on patients who were attended from a catchment 

health facility in each institution. We used only malaria cases data diagnosed using 

either microscopy and/or malaria rapid diagnostic test (mRDT).  

Results: A binary logistic regression test was significant for the test variables at p < 

0.05 and the results showed that; males were likely to be malaria positive by 3.3 percent 

less compared to females, dry season by 2.6 percent less compared to wet season, Jordan 

by 2.3 times more than SUA and Mzumbe by 17.8% less as compared to SUA. Overall, 

SUA had many positive case (n= 27 320) followed by Mzumbe 23 690 and Jordan 14 

959. 

Conclusion: The overall trend of malaria positive cases seemed to decrease starting 

from 2017 onwards thou the observed prevalence (34.1%) is far high when compared 

to the national prevalence of 9.5% reported in 2017. Thus, we would recommend for 

the institutions to have a clear medical record system regarding student’s health status. 

Keywords: Retrospective malaria data, Jordan, Mzumbe and Sokoine Universities. 

 

Background 
 

Malaria remains one of the major global public health problems accounting for about 

435 000 deaths annually, 93% of the deaths occur in Africa 24. In Tanzania, the disease 

accounts for over 30% of the national disease burden, making it a top health priority for 

allocation of resources for its prevention and control 16 . Over the last decade, malaria 

incidence and mortality have significantly declined 23 .This is due to improved coverage 

of frontline mosquito vector control interventions, long lasting insecticidal nets (LLINs) 

and indoor residual spraying (IRS), and improved diagnosis and treatment 22,19 .As 

malaria transmission continues to decline, prevention and control strategies will 

increasingly need to rely on accurate knowledge of the spatial distribution of high-risk 

geographic areas to support elimination. The malaria transmission risk is largely shaped 

by climatic, topographic and ecological factors 18,10  as well as human behaviours and 

knowledge levels on the disease which vary widely from one person and or area to 

another 20,3 .This spatial heterogeneity in the transmission has resulted in malaria 

occurring in transmission clusters of varied environmental risk factors  7,8  both at the 

macro (e.g., temperature, precipitation) and the micro (e.g., local elevation, land use) 

 

 

 spatial scales 6, 13 .Similarly, human socio-demographic characteristics such as sex, age, 

education level and residence of a person are important factors related to the disease 

transmission 5 .Seasonal variations are equally important factors influencing mosquito 

reproduction hence disease transmission 12, 2 . Furthermore, data availability on malaria 
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spatial scales 6, 13 .Similarly, human socio-demographic 

characteristics such as sex, age, education level and residence of 

a person are important factors related to the disease transmission 
5 .Seasonal variations are equally important factors influencing 

mosquito reproduction hence disease transmission 12, 2. 

Furthermore, data availability on malaria for the past years is a 

challenge to many developing countries 11. This is due to the fact 

that as the World shifts to digital form of documentation, the 

analogy records are not backed up into an electronic format, as for 

the case in Tanzania 25, 4. 

 

Despite of several sensitization campaigns and different 

interventional strategies made by the government and other 

stakeholders towards malaria elimination, still the outcome is 

unacceptably low among people in various clusters 14, 9. High 

learning institutions in Eastern Tanzania namely Jordan, Muslim, 

Mzumbe and SUA are better representatives of such clusters with 

high risk for malaria transmission. Therefore, if we are to win for 

the fight against malaria, such clusters would need more refined 

area specific interventions that would better suit this population. 

The intervention should consider factors like age, sex, education 

level, peer groups, exposure time and seasonality by tracking such 

indices through a retrospective analysis that would give a better 

trend of the disease and be in a position to act accordingly.  

 

Methods 
Study area 

 

The retrospective malaria cases data were obtained from 

catchment health facilities of Sokoine University of Agriculture 

(SUA) (6.8278ºS, 37.6591ºE), Mzumbe University (MU) 

(6.9239ºS, 37.5691ºE) and Jordan University College (JUCO) 

(6.8068ºS, 37.7024ºE). Morogoro Municipality is about 200 km 

west of Dar es Salaam and lies between latitudes 5º7' and 10º00' 

South of the Equator and longitudes 35°6' and 39°5' East of 

Greenwich. Morogoro municipality experiences two main 

seasons: wet and dry season. The wet seasons run from March – 

May and October –December, with April and December being the 

wettest months. The dry seasons run from June – September and 

January – February, with July being the driest month. The area 

experiences an average rainfall of around 935 mm and 

temperature of around 24.6°C per annum. Within SUA campus 

there are some agricultural activities such as cattle keeping and 

growing varieties of crops year round as part of training. In 

Mzumbe only small part of the campus land is used for 

agricultural activities for growing vegetables and some seasonal 

crops like maize, rice, sweet potatoes, cassava and nuts. Muslim 

has only a very small portion of the delta that is mainly used for 

growing rice and some vegetables beside it. However, within 

Jordan campus there are no any agricultural activities carried out. 

On the periphery of these four institutions, people are largely 

involved in agricultural activities and they mainly grow maize, 

rice and vegetables. The landscape of these institutions is 

surrounded by several mosquito breeding sites of varied sizes 

which are temporal, semi-permanent and permanent. 

 

Study design and population 

 

A retrospective study was conducted to determine a ten-year 

(2011 – 2020) trend on malaria prevalence based on patients 

reports and test result registers.  

 

Collection of malaria cases data 

 

A ten-year (2011 – 2020) data on malaria cases was obtained from 

a catchment health facility in each institution. We used only 

malaria cases data diagnosed by using either microscopy and/or 

malaria rapid diagnostic test (mRDT). The required sets of 

information were extracted from patients’ register books and 

reports which included the reporting date/month, sex, age and lab 

results. The data were checked for completeness with close 

assistance from the laboratory personnel in the respective health 

facilities. However, institution “W” had no a nearby or common 

health facility where students get attended when sick, thus it was 

excluded and only three institutions (X, Y and Z) qualified for the 

study. Personal information of individual patients was excluded 

from the final dataset so as to observe confidentiality.  

 

Statistical analysis 

 

The data with appropriate coding was entered and cleaned in Ms 

Excel and finally transferred to SPSS version 22 IBM and Ms 

Excel computer programs for analysis, descriptive statistics are 

presented in tables and graphs. A p-value <0.05 was considered 

statistically significant for the test results in a binary logistic 

regression. 

 

Results 

 

A binary logistic regression was used to test for the significance 

of the variables with respect to the recorded Malaria cases data for 

ten years in each Institution. Three Institutions namely SUA, 

Jordan and Mzumbe had the records hence qualified for the test. 

They were five variables; malaria test result (positive or negative) 

serves as a dependent variable, age of the patient (Below 5 years 

and 5 years and above), sex of the patient (Male or Female), 

place/location where the patient tested (SUA, Jordan and 

Mzumbe) and seasonality (Dry or Wet) served as independent 

variables. All variables were statistically significant at 95% 

confidence Level. The results are summarized in Table 4.1. 

 

Place Malaria test done 

Malaria test result 

Total Positive Negative 

Jordan 

Hospital 

Sex of 

patient 

Male Count 8226 7231 15457 

% within Sex of patient 53.2 46.8 100.0 

Female Count 6733 6005 12738 

% within Sex of patient 52.9 47.1 100.0 

Total Count 14959 13236 28195 

% within Sex of patient 53.1 46.9 100.0 

Mzumbe 

Hospital 

Sex of 

patient 

Male Count 11064 26830 37894 

% within Sex of patient 29.2 70.8 100.0 

Female Count 12626 31830 44456 

% within Sex of patient 28.4 71.6 100.0 

Total Count 23690 58660 82350 
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% within Sex of patient 28.8 71.2 100.0 

SUA 

Hospital 

Sex of 

patient 

Male Count 13264 26422 39686 

% within Sex of patient 33.4 66.6 100.0 

Female Count 14056 28956 43012 

% within Sex of patient 32.7 67.3 100.0 

Total  Count 27320 55378 82698 

% within Sex of patient 33.0 67.0 100.0 

Total Sex of 

patient 

Male Count 32554 60483 93037 

% within Sex of patient 35.0 65.0 100.0 

Female Count 33415 66791 100206 

% within Sex of patient 33.3 66.7 100.0 

Total Count 65969 127274 193243 

% within Sex of patient 34.1 65.9 100.0 

Table 4.1: Binary Logistic Regression Output for Objective number 4 

 

The probability of males having malaria positive result was 3.3 

percent less compared to females,  in patients aged below 5 years 

malaria cases were 11.2% less  compared to patients aged 5 years 

and above, and dry season had malaria cases 2.6 percent less 

compared to wet season. With respect to place/location; Jordan 

was more likely to have positive malaria cases by 2-folds 

compared to SUA. Likewise Mzumbe is likely to have positive 

malaria cases by ~18% less compared to SUA (Table 4.1). 

 

The proportion of positive malaria cases per institution: SUA had 

27320 (33.0%) out of 82698, Mzumbe 23690 (28.8%) out of 

82350 and Jordan 14959 (53.1%) out of 28195. Overall, the total 

positive cases when combined were 65969 (34.1%) and negative 

cases 127274 (65.9%) out of 193243. Total female malaria 

positive cases were 33415 (50.7%) out of 65969 and males 32554 

(49.3%) out of 65969, in under-fives were 6290 (9.5%) out of 

65969, in five and above years old were 59679 (90.5%) out of 

65969 (Table 4.2) and for wet season 34493(52.3%) out of 65969 

and Dry season 31476 (47.7%) out of 65969 cases (Appendix 

4.1). 

 

Place 

TEST RESULTS 

Total Negative Positive 

 

Jordan 

Hospital 

 

SEASONALITY 

 

Dry 

season 

 

Count 
 

5575 

 

5487 

 

11062 

% within 

SEASONALITY 
50.4 49.6 100.0 

Wet 

season 

Count 7661 9472 17133 

% within 

SEASONALITY 
44.7 55.3 100.0 

Total Count 13236 14959 28195 

% within 

SEASONALITY 
46.9 53.1 100.0 

Mzumbe 

Hospital 

SEASONALITY Dry 

season 

Count 29604 12034 41638 

% within 

SEASONALITY 
71.1 28.9 100.0 

Wet 

season 

Count 29056 11656 40712 

% within 

SEASONALITY 
71.4 28.6 100.0 

Total Count 58660 23690 82350 

% within 

SEASONALITY 
71.2 28.8 100.0 

SUA 

Hospital 

SEASONALITY Dry 

season 

Count 28173 13955 42128 

% within 

SEASONALITY 
66.9 33.1 100.0 

Wet 

season 

Count 27205 13365 40570 

% within 

SEASONALITY 
67.1 32.9 100.0 

Total Count 55378 27320 82698 

% within 

SEASONALITY 
67.0 33.0 100.0 

Total SEASONALITY Dry 

season 

Count 63352 31476 94828 

% within 

SEASONALITY 
66.8 33.2 100.0 

Wet Count 63922 34493 98415 
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Table 4.2: Age category and malaria test result 

The trend of malaria for the past 10 years among the three Institutions 

 

The trend of malaria kept on fluctuating from year to year for which Mzumbe had a high number of malaria positive cases (Y, +ves) 

from 2011 to 2016 and it dropped drastically from 2017 to 2020 though there was a small rise in 2019. Jordan recorded a high number 

of Malaria positive cases (X, +ves) in 2014 and it sharply dropped from 2015 onwards and SUA had a steady like high number of 

positive malaria cases (Z, +ves) from 2011 to 2017 then it started going down from 2018 onwards (Figure 4.2). For individual 

Institutions see Appendix 4, 5 and 6. 

 

 
Figure 4.1: A chart of positive malaria cases trend for the three institutions from the year 2011 to 2020 

 

Key for Figure 4.2: 

X, +Ves = Positive Malaria cases from Jordan Health facility, 

Y, +Ves = Positive Malaria cases from Mzumbe Health facility 

Z, +Ves = Positive Malaria cases from SUA Health facility. 

 

 
Figure 2: A map of Morogoro region showing the study higher education institutions (HEIs) 
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Malaria trend for individual Institutions  

 

For Jordan University, malaria positive cases were leading 

compared to negatives from year 2011 to 2018 for which in the 

year 2014 there was a peak of about twice the previous years and 

in year 2017 positive malaria cases had a tinny drop as compared 

to negative cases. In year 2019 and 2020 negative cases were 

higher more than twice positive cases (Figure 4.3).  

 

 

 
Figure 4.3: A chart of positive and negative malaria cases trend for Jordan University from the year 2011 to 2020 

 

Meanwhile, the total number of malaria related patients decreased significantly from the year 2015 to 2020. 

For Mzumbe University, negative malaria cases were higher throughout the 10 year period as compared to positive cases (Figure 

4.4).  

 

 
Figure 4.4: A chart of positive and negative malaria cases trend for Mzumbe University from the year 2011 to 2020 

 

From 2011 to 2016 malaria positive cases were high and kept on fluctuating between 2 500 to 4 500 positive cases per year and there 

was an equal number of cases in 2016.  However, 2017 and 2018 had the lowest number of positive cases with a slight increase in 

2019 and 2020. Generally, the number of positive cases kept on decreasing as compared to negative cases from the year 2011 to 2020.  

For SUA, the number of positive malaria cases seemed to be stead- like from year 2011 to 2019 with the number of cases ranging 

from 1 900 to 2 000 per year and year 2020 recorded the lowest number of less than 500 cases (Figure 4.5).
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Figure 4.5: A chart of positive and negative malaria cases trend for SUA from the year 2011 to 2020 

 

 

The negative cases were high throughout the decade and had a 

sharp increase in 2019 to 2020. 

 

Information gained through management interview 

 

Introduction and use of mRDT has contributed much to the 

variation in the number of positive malaria cases. The use of 

mRDT was mandated by the National guideline in malaria 

management that it should be used as the first line diagnostic tool 

as compared to microscopy. The intensive use of rapid test in 

Jordan and Mzumbe Universities started from the year 2017 and 

2019 in SUA. The initiation of mRDT contributed to the 

difference and rise of negative cases as the tool seemed to have 

high specificity (as seen in the figures).  

 

The number of patients was decreasing for Jordan and Mzumbe 

whereby at Jordan decreased significantly from about 5 000 to 1 

800 patients per year. This was said to be attributed by the 

permission given to students that can be attended by other health 

facilities of their choice outside the University. Unlike for SUA 

as it was observed that the number of patients seemed to increase, 

this was said to be accelerated by the increase in students’ 

enrollment.  

 

On the other hand, documentation of medical data was reported to 

be the most tiresome job because the same persons undertaking 

the tests (Laboratory technicians) are to document the data. Also, 

most of the data for the past years before 2018 are not transformed 

to electronic format rather are still in hard copies (books, registers 

and reports). Documentation problem was thought to be the result 

of qualified staff shortage in medical records. 

 

Discussion 

 

The test results showed a statistical significant difference among 

the variables of interest (malaria test result, Age group, Sex, 

place/location and Seasonality).  

 

Socio-demographic variables particularly age and sex 

 

Appendix 4.1 demonstrated that females were more affected by 

malaria by 3.3 percent more as compared to males (total female 

malaria positive cases were 33 415 (50.7%) out of 65 969 and 

males 32 554 (49.3%) out of 65 969) and many positive malaria 

cases were observed in patients aged 5 and above 5 years by 

11.2% more than patients aged below 5 years (in under-fives were 

6 290 (9.5%) out of 65 969, in five and above years old were 59 

679 (90.5%). This concurs with the findings of the study on 

malaria transmission trends in Botswana 5. In line with this, 

Aikambe and Mnyone in their study at Mkuyuni and Kiroka of 

Morogoro region revealed the same except for the age group 1. 

The difference in age group is due to the fact that malaria cases 

data were from the health facilities within the Universities for 

which the majority of patients were students. 

 

Seasonal variability with respect to malaria cases 

 

With respect to seasons, wet season had many positive malaria 

cases by 2.6 percent more as compared to dry season (wet season 

34 493(52.3%) and Dry season 31 476 (47.7%) as in Appendix 

4.2. This corresponds with the retrospective study in Mpwapwa 

District of Morogoro for which malaria positive cases had a 

positive correlation with rainfall 15 and also in a study done in 

Kagera region 12. With respect to location; SUA had many 

positive malaria cases by 41.4% (27 320) followed by Mzumbe 

35.9% (23 690) and Jordan 22.7% (14 959). The variation in 

malaria transmission is related to the varied environmental risk 

factors such as vegetation cover, land use, temperature, 

precipitation and local elevation 3, 13. 

 

The trend of malaria for the past 10 years among the three 

Institutions 

 

Generally, the overall trend of malaria positive cases has shown 

to decrease from time to time starting from 2017 onwards as 

revealed from all three Institutions. This could be due to the 
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introduction and wide use of rapid malaria diagnostic test 

(mRDT) together with the positive outcomes of several 

interventions made by the Government and other stake holders. 

This is similar to the report by the United States Agency for 

International Development 21. 

 

However, this study revealed a malaria prevalence rate of 34.1% 

that relates with the recent study in Morogoro, Tanzania by 

Aikambe and Mnyone 1 that observed a prevalence rate of 

60.98%. This prevalence is higher than the 9.5% reported in 2017 

by the Tanzania Ministry of Health 17 hence calling attention for 

further studies. 

 

Conclusions 
 

The results from this study observed that the overall trend of 

malaria positive cases kept on fluctuating from time to time but it 

has shown to decrease starting from 2017 onwards as revealed 

from the study Institutions. On the other hand malaria negatives 

have shown to increase from the year 2017 onwards. This could 

be due to the introduction and wide use of rapid malaria diagnostic 

test (mRDT) together with the positive outcomes of several 

interventions made by the Government and other stake holders. 

However, the observed prevalence (34.1%) is still unacceptably 

high and SUA had shown to have many positive cases with a 

steady like fluctuation followed by Mzumbe and Jordan.  

 

Therefore, we would recommend that higher education 

institutions should have a clear medical record system regarding 

student’s illnesses and it has to be reviewed yearly so as to trace 

any changes for timely actions. Generally, the consumption of 

health data should be encouraged at the institutional level in order 

to have a clear understanding of student’s health status. 

Also, the government should employ more staffs in health 

facilities especially on record keeping so as to have quality 

statistics for better planning at all levels. 
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AIDS               Acquired Immunodeficiency Syndrome 
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