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Abstract 

Background: Knowledge about malaria control and treatment-seeking behaviour is essential for devising effective area-specific malaria 

behavioural change communication (BCC) and control strategies. 

Methods: A social survey was conducted on 398 randomly selected undergraduate students to assess the level of knowledge, control 

practices, and treatment-seeking behaviour about malaria across four higher education institutions (HEIs) in eastern Tanzania. Semi-structured 

questionnaires and face-to-face interviews were used for data collection. It was also supplemented with direct observation. 

Results: The level of knowledge on malaria among the students varied significantly across the four HEIs. The respondents from Sokoine 

University (56.3 %) were more knowledgeable about malaria relative to Muslim University (36.8 %), Jordan University (31.2 %), and 

Mzumbe University (27.5 %); and females (23.4 %) were more knowledgeable compared to males (17.8 %). Only 36.7 % of the respondents 

correctly understood how malaria is transmitted to humans. About 24 % of respondents could name three diseases that present with fever. 

Approximately 32 % of the respondents correctly mentioned the five typical signs and symptoms of malaria in humans.  

Conclusions: Results indicate an unexpectedly low level of knowledge about malaria among students of HEIs in eastern Morogoro. 

Therefore, regular BCC campaigns are necessary to raise awareness among HEIs in view of minimizing their vulnerability to malaria. 

Keywords: malaria, knowledge, control practices, treatment-seeking behaviour 

 

Introduction 

Background 

Targeting malaria mosquito vectors remain the most powerful 

approach for malaria control worldwide. Overall, this approach aims 

to reduce human-vector contact, protect individuals from infection, 

and reduce transmission at the community level. This is achieved 

through different control measures, including, among others, larval 

source management (LSM) [1,2], long-lasting insecticidal nets 

(LLINs) and indoor residual spraying (IRS) [3,7], house 

improvements as well as topical and spatial repellents [8,11]. LLINs 

and IRS are the most powerful and widely deployed control 

measures [12,13]; their increased use has significantly reduced 

malaria transmission risk and burden in most malaria-endemic 

countries [14,15]. However, the effectiveness of LLINs and IRS is 

increasingly threatened by the development of resistance in the 

prominent malaria mosquitoes to almost all recommended classes of 

chemical insecticides, let alone their irregular and inappropriate use. 

Therefore, the improvement and complimentary use of other vector 

control measures with LLINs and IRS, as well as strengthening 

advocacy on their regular and appropriate deployment, are 

necessary, among other initiatives, for safeguarding and advancing 

the malaria control gains beyond the current margins. 

Moreover, the combination of vector control measures with 

improved malaria diagnosis and treatment has increasingly made 

malaria control gains even more remarkable [16,17]. As such, the 

behaviour changes communication (BCC) and other types of efforts 

that emphasize early malaria diagnosis and case management are as 

important as those destined to sustain the effectiveness of vector 

control measures. Behavioural change communication (BCC) is a 

behaviour-shaping or -changing effort that mainly aims to use 

information education communication (IEC) to improve the 
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knowledge level of the population, create a supportive social 

environment that is conducive to forming target behaviours, and 

provide material and moral support to help overcome factors that 

would affect target behaviours [18,19]. Behavioural change 

communications have helped improve the community's knowledge 

on malaria and its control strategies, improve the appropriate use of 

disease control measures, and shape the diagnosis and treatment-

seeking behaviour in many endemic countries [20, 24]. Treatment-

seeking behaviour is still challenging in many communities as many 

people still go for self-medication and traditional healers [25,26]. 

The treatment-seeking behaviour and adherence to malaria treatment 

are dictated by socio-demographic factors such as age, gender, 

income, education, culture, and environmental settings [27,29]. 

In order to develop area-specific and effective malaria control 

strategies and BCC, establishing the level of knowledge about 

malaria, prevailing vector control practices, and treatment-seeking 

behaviour is extremely vital. These and other allied parameters vary 

widely within and between spatiotemporal scales. Therefore, area-

specific surveys are necessary in certain specific situations to ensure 

sustainable disease control outcomes, particularly in predisposed and 

vulnerable population segments such as in cases of school and 

college students. Despite these, very little is known about the 

reinstated parameters in higher education institutions in Tanzania, 

including those located within the Morogoro region. In view of the 

aforesaid, the current study assessed the level of knowledge, control 

practices, and treatment-seeking behaviour regarding malaria among 

students of higher education institutions (HEIs) in Morogoro urban 

district, eastern Tanzania. The findings discussed herein will help 

provide important insights for designing and implementing 

appropriate and responsive malaria control and behaviour 

communication strategies in HEIs and beyond. 

 

Methods 

Study area 

The study was conducted in four higher education institutions 

(HEIs) located within the Morogoro Urban district in the Morogoro 

region, Tanzania. The HEIs were Sokoine University of Agriculture 

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

(6.9239ºS, 37.5691ºE), Muslim University of Morogoro (MUM) 

(6.8288ºS, 37.6612ºE) and Jordan University College (JUCO) 

(6.8068ºS, 37.7024ºE) (Figure 1). Morogoro Urban district 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. Like the rest of the Morogoro region, this district 

experiences two main seasons, the wet and dry seasons. The wet 

season runs 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 annual rainfall of 935  

 

 

mm and a temperature of 24.6°C. The nature of economic activities 

across the district is variable; however, the major ones include crop 

cultivation, livestock keeping, and micro-business. For Sokoine 

University, located about 3 km from Morogoro town centre, small-

scale livestock keeping, and agriculture, mainly for training 

purposes, are done within and proximal to university premises. For 

Mzumbe University, located about 16 km at the outskirts of 

Morogoro town centre, small-scale agriculture is done within and 

proximal to university premises involving the cultivation of maize, 

rice, sweet potatoes, cassava, and nuts. Similarly, for Muslim 

University, located about 4.9 km from Morogoro town centre, 

comparatively small-scale cultivation of rice and vegetables is done 

mainly within the university premises. Jordan University premises 

do not have any agricultural activities within the campus. However, 

the surrounding community is substantially involved in agriculture 

of food crops as those of Mzumbe. 
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Figure 1. A map of the Morogoro region showing the Higher Education Institutions (HEIs) that were involved in the study. 

 

Determination of sample size 

The sample size of respondents was determined based on the 

number of undergraduate students in each institution: SUA 

(n=12,609), MU (10,762), MUM (n=4,320) and JUCO (n=2,414). 

As such, the study respondents below were selected from an overall 

student population of about 30,105. The overall number of 

respondents in all four HEIs and per each institution was calculated 

as indicated below (Conroy) [10]. 

 

Whereas: 

N= Population size (30,105),  

e= Margin of Error (0.05) 

z= Confidence Level (1.96) 

P= Malaria prevalence (0.61) 

n = Total sample size for the study (398 respondents) 

The proportional to size of sample size per HEI was determined 

using the formula described (Kothari) [19]. 

ni=nPi 

Where;  

ni= number of required respondents per institution 

n = total sample size required for the study 

Pi = proportion of the population per institution 

Based on the above, the sample size of respondents in each HEIs 

was as follows: 

SUA = 398*(12609/30105); had 167 respondents. 

JUCO = 398*(2414/30105); had 32 respondents.  

MUM = 398*(4320/30105); had 57 respondents; and  

MU = 398*(10762/30105); had 142 respondents 

 

Study population and design 

The study employed a cross-sectional survey that ran from January 

to August 2021 and involved undergraduate students across four 

study HEIs that had been in the respective institutions for not less 

than a year. In each HEIs, the study respondents were selected from 

two on-campuses and two off-campuses using a simple random 

technique: SUA = 167, MU 142, MUM 57, and JUCO 32. Semi-

structured questionnaires and face-to-face interviews were used for 

data collection. It was also supplemented with direct observation and 

a separate sheet for parameters regarding managerial questions was 

used.  The questionnaire consisted of four questions about malaria: 

knowledge, control practices, treatment-seeking behaviour, and 

transmission risk factors. The questionnaire was developed in 

English and translated to the Kiswahili language to allow 

respondents to provide answers using their language of choice. The 

questionnaire was piloted and revised before being employed for the 

data collection. A team of qualified interviewers did the 

questionnaire and face-to-face supplementary interviews. All 

respondents gave verbal and written consent before participating in 

the study.  

 

Statistical analysis 

Responses to the questionnaire were appropriately coded, entered, 

and cleaned in Ms. Excel and eventually transferred to SPSS for 

detailed statistical analysis. The Data analysis was done using 
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Statistical Package for Social Sciences (SPSS) version 22 IBM and 

Ms. Excel computer program. Descriptive statistics are presented in 

tables and graphs. The test results were considered statistically 

significant at a p-value < 0.05. 

 

Results 

Demographic characteristics of respondents 

398 respondents, 198 males and 200 females, were finally 

interviewed across the four study HEIs. The proportion of 

respondents across the institutions was SUA 42.0 % (n=167), MU  

35.7 % (n=142), MUM 14.3% (n=57) and JUCO 8 % (n=32). In 

each HEIs, 50 % of the respondents came from in-campus and off-

campus. The details of demographic characteristics are provided in 

Table 1. 

 

Table 1: Demographic characteristics of respondents across the four study HEIs 

Name of Institution Campus Total Percent (%) 

on campus off campus 

Jordan  Male 8 8 16 4.0 

Female 8 8 16 4.0 

Total 16 16 32 8.0 

Muslim University  Male 14 14 28 7.0 

Female 14 15 29 7.3 

Total 28 29 57 14.3 

Mzumbe University  Male 35 35 70 17.6 

Female 36 36 72 18.1 

Total 71 71 142 35.7 

Sokoine University  Male 41 43 84 21.1 

Female 40 43 83 20.9 

Total 81 86 167 42.0 

 

Total 

 Male 98 100 198 49.7 

Female 98 102 200 50.3 

Total 196 202 398 100 

 

Knowledge on malaria among the respondents 

The level of knowledge on malaria among the students varied 

significantly across the four HEIs (Table 2). Overall, only 41.2 % of 

the interviewed students were desirably knowledgeable about 

malaria across the four HEIs within Morogoro Municipality; females 

(23.4 %) were more knowledgeable than males (17.8 %). Sokoine 

University (56.3 %) had the highest proportion of students who were 

relatively more knowledgeable about malaria, followed by Muslim 

University (36.8 %), Jordan University (31.2 %), and Mzumbe 

University (27.5 %) (Table 3). However, the level of knowledge did 

not vary between the on-campus and off-campus students 

(Appendix 1). 

Only 36.7 % of the respondents correctly understood how malaria is 

transmitted to humans. The remaining most significant proportion 

was unaware that the female Anopheles mosquito only transmits 

malaria. About 24 % of respondents were able to name three 

diseases that present with fever as compared to 30.9 % who 

mentioned two conditions and 42.2 % who mentioned only one 

disease, the diseases mentioned were malaria, UTI, typhoid fever, 

pneumonia, flu, diarrhoea, pressure, covid 19 and anemia. 

Furthermore, approximately 32 % of the respondents correctly 

mentioned the five typical signs and symptoms of malaria in 

humans. The rest of the respondents mentioned at least three (41.5 

%) and at least two (26.6 %). A small proportion (18.6 %) of 

respondents mentioned at least five typical risk factors for malaria 

transmission. The rest mentioned at least three (35.7 %) and two 

(45.7 %). 

About the knowledge of the critical time/hours that a person can 

easily be infected with malaria, the responses were categorized as; 

Don't know, Early morning (0500-0800 am), Late evening (1700-

1900 pm), Early night (1900-2300 pm) and Mid and late-night (2300 

pm - 500 am) had the percentages of 20.4, 2.5, 11.6, 15.3 and 50.2 

respectively, giving the impression that the majority know that they 

can easily get malaria at mid and late-night (2300 pm - 500 am).
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 Table 2: One-way ANOVA output indicating variation in knowledge level on malaria across the four study HEIs 

Name of Institution 

Significance 

level 

95 % Confidence Interval 

Lower Bound Upper Bound 

Sokoine University Jordan University 
.001 2.19 11.07 

 Muslim University .019 .43 7.49 

 Mzumbe University .000 .4.55 9.80 

 

     Table 3: Knowledge level on malaria across the four HEIs with respect to gender 

Name of Institution 

Knowledge level 

Total Low knowledge on malaria High knowledge on malaria 

Jordan University  Male 13 3 16 

Female 9 7 16 

Total 22(68.8 %) 10 (31.2) 32 

Muslim University  Male 20 8 28 

Female 16 13 29 

Total 36(63.2 %) 21(36.8) 57 

Mzumbe University  Male 53 17 70 

Female 50 22 72 

Total 103(72.5 %) 39(27.5) 142 

Sokoine University  Male 41 43 84 

Female 32 51 83 

Total 73(43.7 %) 94(56.3) 167 

Total  Male 127 71 198 

Female 107 93 200 

Total 234(58.8 %) 164(41.2 %) 398 

 

Malaria control practices 

Overall, the use of LLINs, was the other common malaria control 

approach reported across the four study HEIs. The proportion of 

respondents that reported to sleep under long-lasting insecticidal bed 

nets (LLINs) ranged from 34.1 – 56.1 %. Muslim University had the 

highest proportion of respondents that reported to sleep under LLINs 

(56.1 %) relative to Jordan (50 %), Mzumbe (43.7 %) and Sokoine 

(34.1 %). As such, Sokoine registered the lowest proportion of 

respondents who reported to sleep under LLINs. The commonly 

mentioned reasons for not using LLINs in the order of magnitude 

across the four HEIs were: dislike (22.8 %), no money (20.6 %) and 

suffocation or health problems (14.6 %) (Table 4). The responses 

within the respective HEIs indicate that the majority of students did 

not sleep under LLINs just because they disliked them. The details 

on proportion of students that reported to sleep under LLINs and the 

reasons for using and not using an LLIN across the individual HEIs 

are presented in Table 4. 

 

Table 4: Proportion of respondents that used long-lasting insecticidal net (LLIN) and reasons for using and not using an LLIN across the four 

study Higher Education Institutions (HEIs) 

Name of institution 

Reason for using or not using LLINs 

Total Prevent Malaria No money 

Suffocation/other 

health problems Dislike 

Jordan University Sleep under LLIN Yes 16 0 0 0 16 

No 0 7 3 6 16 

Total 

Percent 

16 

50 

7 

21.9 

3 

9.4 

6 

18.7 

32 

100 

Muslim University Sleep under LLIN Yes 32 0 0 0 32 
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No 0 13 5 7 25 

Total 

Percent 

32 

56.1 

13 

22.8 

5 

8.8 

7 

12.3 

57 

100 

Mzumbe University Sleep under LLIN Yes 62 0 0 0 62 

No 0 27 18 35 80 

Total 

Percent 

62 

43.7 

27 

19.0 

18 

12.7 

35 

24.6 

142 

100 

Sokoine University Sleep under LLIN Yes 57 0 0 0 57 

No 0 35 32 43 110 

Total 

Percent 

57 

34.1 

35 

21.0 

32 

19.2 

43 

25.7 

167 

100 

Total Sleep under LLIN Yes 167 0 0 0 167 

No 0 82 58 91 231 

Total 

Percent 

167 

42.0 

82 

20.6 

58 

14.6 

91 

22.8 

398 

100 

 

Wearing long clothes was the most commonly used approach for 

malaria control before bedtime. Approximately 39 % of the 

respondents from the four HEIs reported that they were putting on 

long cloth during personal studies and other night-time activities to 

protect themselves against mosquito bites and consequently malaria. 

The rest (~61 %) did not consider putting on long clothing to control 

malaria; therefore, did not bother doing that (Table 5). 

Personal mosquito repellents were the following most commonly 

used malaria mosquito control approach. This approach was used 

before bedtime, mainly when the students were on individual studies 

and other night-time activities. Overall, only 7.8 % of all 

respondents from the four HEIs reported using repellents to prevent 

mosquito bites and control malaria thereof. Of the four HEIs, 

Muslim university registered the highest proportion of respondents  

 

who reported using personal mosquito repellents (14 %), followed 

by Mzumbe (7 %), Sokoine (6.6 %), and Jordan (6.3 %), as 

presented in Table 5. 

The use of insecticidal sprays in a sleeping room was another 

mosquito control method practiced. The students used this approach 

a time before bed or when away from a sleeping room for about half 

an hour or more, and it was practiced mainly by those who stayed 

off-campus. Overall, only 27.1 % of all respondents from the four 

HEIs reported using mosquito repellents in their sleeping rooms to 

self-protect from mosquito bites. Of the four HEIs, Mzumbe 

University recorded the highest proportion of respondents who used 

mosquito repellents in their sleeping rooms (31.0 %), followed by 

Sokoine (26.3 %), then Jordan (25.0 %), and finally Muslim 

university had the least (21.1 %) (Table 5). 

 

Table 5: Use of mosquito insecticidal sprays, repellents, and protective clothing before bedding time across the four studies HEIs 

 

Name of Institution  

Total Jordan Muslim Mzumbe Sokoine 

a) Use of Personal mosquito repellents 

before bedding 

Yes 

(%) 

2 

6.3 

8 

14.0 

10 

7.0 

11 

6.6 

31 

7.8 

No 

(%) 

30 

93.7 

49 

86.0 

132 

93.0 

156 

93.4 

367 

92.2 

Total 32 57 142 167 398 

b) Use of insecticidal sprays or mosquito 

repellents in a sleeping room 

Yes 

(%) 

8 

25.0 

12 

21.1 

44 

31.0 

44 

26.3 

108 

27.1 

No 

(%) 

24 

75.0 

45 

78.9 

98 

69.0 

123 

73.7 

290 

72.9 

Total 32 57 142 167 398 

c) Type of clothes worn at night before 

bedding 

Long 

(%) 

11 

34.4 

26 

45.6 

51 

35.9 

66 

39.5 

154 

38.7 

Short 

(%) 

21 

65.6 

31 

54.4 

91 

64.1 

101 

60.5 

244 

61.3 
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Total 32 57 142 167 398 

 

Treatment-seeking behaviour towards malaria 

Approximately 31 % of the respondents in the four study institutions 

reported visiting health facilities for malaria diagnosis and treatment 

after noticing fever. The majority (69 %) said they often did not 

consider visiting health facilities but instead opted for self-remedies 

such as prayers, sleep, drinking much fluid, eating fruits and herbal 

leaves, exercising, and taking anti-pains/antipyretics (Table 6). 

Furthermore, the proportion of respondents who reported visiting 

health facilities for diagnosis and malaria treatment after noticing 

fever was Jordan (53.1 %), Muslim (47.4 %), Mzumbe (25.4 %), 

and Sokoine (25.1 %). As such, Jordan had the highest proportion of 

students that considered visiting health facilities in the events of 

fever compared to the other three HEIs. 

About 92 % of the respondents who reported visiting health 

facilities for diagnosis used antimalarial drugs after a positive 

malaria diagnosis. The most commonly used brand of antimalarial 

drugs in the order of magnitude included ALU (66.3 %), Metakelfin 

or Laefin (13.8 %), Quinine (4.0 %), others (3.8 %), Fansider/SP 

(2.0 %) and Artequick (1.0 %) (Table 6). It is worth noting that 5.8 

% of the respondents reported using traditional herbs for malaria 

treatment. Most respondents claimed to complete an entire course of 

the dose of antimalarial drugs (Table 6). 

Table 6: Proportion of respondents that reported visiting health facilities for malaria diagnosis, taking antimalarial after a positive diagnosis, and 

completing the dose 

                                                Name of Institution 

  Jordan Muslim Mzumbe Sokoine Total 

a) Decision made after noticing 

fever 

 

Go to hospital 17(53.1) 27(47.4) 36(25.4) 42(25.1) 122(30.7) 

Self-remedies 15(46.9) 30(52.6) 106(74.6) 125(74.9) 276(69.3) 

Total 32 57 142 167 398 

b) Use of antimalarials 

 

Yes 28 54 132 150 364(91.5) 

No 4 3 10 17 34(8.5) 

Total 32 57 142 167 398 

c) Malaria dosage completion Yes 28 47 124 136 335(84.2) 

No 4 10 18 31 63(15.8) 

Total 32 57 142 167 398 

d) Brand of antimalarial drugs 

used 

 

ALU 16 36 96 116 264(66.3) 

Fansidar or SP 0 1 2 5 8(2.0) 

Metakelfin or Laefin 7 7 23 18 55(13.8) 

Duocortexin 3 4 3 3 13(3.3) 

Artequick 0 1 0 3 4(1.0) 

Quinine 0 4 7 5 16(4.0) 

Traditional 6 3 9 5 23(5.8) 

Others 0 1 2 12 15(3.8) 

Total 32 57 142 167 398 

 

Malaria transmission risk factors 

Environmental factors 

Places that were commonly used for self-studies by students across 

the four HEIs in the order of preference included classes (33.7 %), 

sleeping rooms (31.9 %), other self-study spaces in hostels (19.8 %), 

libraries (12.6 %), and lecture halls (2.0 %) (Table 7). 

 

Table 7: Places commonly used for self-studies across the four Higher Education Institutions (HEIs) 

 

Name of Institution 

Total JORDAN MUSLIM MZUMBE SUA 

Places used for self-studies in 

terms of preference 

Classes 

Percent 

8 

25.0 

25 

43.9 

68 

47.9 

33 

19.8 

134 

33.7 
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Library 

Percent 

3 

9.4 

6 

10.5 

16 

11.3 

25 

15.0 

50 

12.6 

Halls 

Percent 

1 

3.1 

0 

0.0 

6 

4.2 

1 

0.6 

8 

2.0 

Hostel 

Percent 

8 

25 

7 

12.3 

20 

14.1 

44 

26.3 

79 

19.8 

Room 

Percent 

12 

37.5 

19 

33.3 

32 

22.5 

64 

38.3 

127 

31.9 

Total 32 57 142 167 398 

 

The proportion of respondents who reported living in rooms with 

screened windows was 87.5 %, 77.2 %, 84.5 %, and 64.7 % for 

Jordan, Muslim, Mzumbe, and SUA respectively (Table 8). The 

proportion of respondents who reported that they lived in rooms 

with doors and roofs with limited possibility of mosquito entry was 

87.5 %, 82.5 %, 61.3 %, and 62.9 % for Jordan, Muslim, Mzumbe, 

and SUA respectively.  

About 18.6 % of respondents across the four HEIs correctly 

mentioned five possible risk factors for malaria transmission. The 

rest managed to mention at least three (35.7 %) and two (45.7 %) 

risk factors (Table 9) 

Table 8: Proportion of respondents that reported sleeping in rooms with screened windows and well-fixed doors and roofs  

 Name of Institution Total 

JORDAN MUSLIM MZUMBE SUA 

a) Sleeping rooms with screened 

windows 

Yes 

(%) 

28 

87.5 

44 

77.2 

120 

84.5 

108 

64.7 

300 

75.4 

No 

(%) 

4 

12.5 

13 

22.8 

22 

15.5 

59 

35.3 

98 

24.6 

Total  32 57 142 167 398 

b) Sleeping rooms with mosquito 

entry limited doors and roofs 

Yes 

(%) 

28 

87.5 

47 

82.5 

87 

61.3 

105 

62.9 

267 

67.1 

No 

(%) 

4 

12.5 

10 

17.5 

55 

38.7 

62 

37.1 

131 

32.9 

Total  32 57 142 167 398 

 

Table 9: Proportion of respondents managed to mention malaria risk factors 

Name of Institution Total 

  JORDAN MUSLIM MZUMBE SUA 

Five possible risk 

Factors 

Fair 

% 

15 

(46.9) 

22 

(38.6) 

71 

(50.0) 

74 

(44.3) 

182 

(45.7) 

Moderate 

% 

11 

(34.4) 

19 

(33.3) 

57 

(40.1) 

55 

(32.9) 

142 

(35.7) 

Correct 

% 

6 

(18.8) 

16 

(28.1) 

14 

(9.9) 

38 

(22.8) 

74 

(18.6) 

Total 32 57 142 167 398 

 

Human behaviour-related malaria transmission risk factors. 

Most respondents (90.1 %) across the four HEIs altogether reported 

starting self-studies before 2300 pm. Likewise, most respondents 

(90.7 %) said they usually went to bed after 2300 pm (Table 10). 

Furthermore, a considerable proportion of respondents reported 

waking at late hours of the night for prayers or other activities at 

least once (47.0 %), two times (22.6 %), three times (6.8 %), and 

four times (3.0 %) (Table10). Moreover, 80.4 % of the respondents 

were storing buckets with water inside sleeping rooms, with 43.7 % 

of those leaving the buckets unclosed (Table 11). 
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Table 10: Night self-study start and bedtime across the four HEIs  

 

Table 11: Proportion of students storing buckets with water (open or closed) in sleeping rooms and frequency of waking up at night out of bed 

and or room 

 

Name of Institution 

Total JORDAN MUSLIM MZUMBE SUA 

a) Storing buckets with water in a sleeping 

room 

 

Yes 

(%) 

18 

56.3 

46 

80.7 

120 

84.5 

136 

81.4 

320 

80.4 

No 

(%) 

14 

43.7 

11 

19.3 

22 

15.5 

31 

18.6 

78 

19.6 

Total 32 57 142 167 398 

b) Water buckets normally open    Yes 

  (%) 

11 

34.4 

38 

66.7 

52 

36.6 

73 

43.7 

174 

43.7 

  No 

 (%) 

21 

65.6 

19 

33.3 

90 

63.4 

94 

56.3 

224 

56.3 

Total 32 57 142 167 398 

c) Frequency of waking at night 

 out of bed and or room 

0 5 9 36 32 82(20.6) 

1 13 29 58 87 187(47.0) 

2 13 14 32 31 90(22.6) 

3 0 5 7 15 27(6.8) 

4 1 0 9 2 12(3.0) 

Total 32 57 142 167 398 

 

The information gained through direct observation on human 

and environmental factors associated with malaria transmission.  

Upon direct observation, only a small proportion of students were 

shown to own bed nets and abide by other control measures. Also, 

most students were not wearing long-sleeved clothes at night except 

for females at the Muslim University. Across the four study HEIs, it 

was observed that after self-studies at night, a considerable 

proportion of students spend 1-2 hours for stories from colleagues 

and or watching movies and other games. They also wake at night at 

around 0500 am for prayers and exercises, especially for Muslim 

University and Jordan, and small proportions for Mzumbe and SUA. 

Jordan is surrounded by an open space that is watery with tall grass 

and shrubs at a distance of about 70 and 90 meters to the study 

premise and female hostel respectively, and the surrounding 

community is mainly involved in agricultural activities. Muslim has 

a paddy field within the campus about 30 meters from the male 

hostel and the nearby community cultivate maize, rice and 

vegetables. For SUA, most agricultural activities are within the 

campus as part of training. Mzumbe has five big sewerage ponds 

about 250 meters from the study premises and the surrounding 

community is highly involved in agricultural activities such as 

maize, nuts, cassava, rice, and vegetables.  

  

Name of Institution 

Total JORDAN MUSLIM MZUMBE SUA 

a) Self-study starting time Before 2300 pm 

% 

31 

96.9 

50 

87.7 

127 

89.4 

152 

91.0 

360 

90.1 

After 2300 pm 

% 

1 

3.4 

7 

12.3 

15 

10.6 

15 

9.0 

38 

9.9 

Total 32 57 142 167 398 

b) Bedding time Before 2300 pm 

% 

7 

21.9 

10 

17.5 

8 

5.6 

12 

7.2 

37 

9.3 

After 23 pm 

% 

25 

78.1 

47 

82.5 

134 

94.4 

155 

92.8 

361 

90.7 

Total 32 57 142 167 398 
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SUA had many potential mosquito breeding sites (74) adjacent to 

the campus, followed by MUM (37), MU (37), and JUCO (33). 

Nonetheless, buildings are not sprayed with residue insecticides 

targeting mosquitoes, and the possible surrounding breeding sites 

are not well handled. Instead, the institutions practice only an annual 

fumigation targeting other insects such as bed bugs, cockroaches, 

ticks, flies, etc.  

 

Discussion 

Knowledge on malaria 

The overall result of this study has demonstrated a considerable low 

level of knowledge on malaria among respondents (58.8 %), 

whereby females were shown to have high knowledge by 46.5 

percent compared to 35.9 percent for males (Table 3). This 

corresponds to the study in the rural community of Tanzania that 

revealed 36.8 % of the study subjects were knowledgeable, for 

which women had more knowledge than males (38.8 % and 33.7 %, 

respectively) [16]. Respondents from SUA differed significantly in 

knowledge on malaria compared to other Institutions (Table 2), and 

there was no significant difference between students living on 

campus and those living off-campus (Appendix 1). This difference 

could be attributed to the nature of courses offered with respect to 

the Institutions.  

Also, the majority of respondents understand that they can easily get 

malaria infection in mid and late-night (2300 pm - 500 am) and do 

not bother about the early morning and late evening mosquito bites. 

This corresponds with the study done in South-eastern Tanzania 

[13], for which all respondents believed the critical time at which a 

person can easily be infected with malaria was between midnight 

and 200 am ('usiku wa manane’ a Swahili slogan). Likewise, the 

study carried out in the Morogoro, and Dodoma regions of Tanzania 

reported a 78.8 % of respondents were unaware that early mosquito 

bites could cause malaria [20].  

Also, less than half of the respondents understand correctly how 

malaria is transmitted to humans, and about a quarter of respondents 

understand precisely three diseases that present with fever (Table 9). 

This relates to a study conducted in Eastern Tanzania that revealed 

low knowledge level among respondents on non-malaria illnesses 

presenting with fever [9]. About 31.9 % of respondents understand 

correctly the typical signs and symptoms of malaria in humans. This 

resembles a study in Nigeria [1] that reported a 26.4 % of 

respondents were knowledgeable on the common signs and 

symptoms of malaria, and upon mentioning severe symptoms, the 

knowledge level declined drastically to 13.1 %, 13.5 %, and 7.9 % 

for convulsion, coma, and anemia respectively.  

 

Control practices 

The use of mosquito nets among all study participants was 42 % 

(Table 4) and for individual Institutions was 50 %, 56.1 %, 43.7 %, 

and 34.1 % for Jordan, Muslim, Mzumbe, and SUA respectively. 

Those who do not use mosquito nets presented with some reasons; 

No money (20.6 %), Suffocation or health problems (14.6 %), and 

Dislike (22.8 %). Likewise, the study in South-East Nigeria found 

that 40.5 % of respondents slept under mosquito nets (both treated 

and untreated) [8] and 22.1 % reported by Ojurongbe Taiwo 

Adetola1 [1], 18 % in Kavango East, Namibia [14] and 44.7 % for 

bed nets use and 4.5 % for body spray or ointment on daily bases 

while the rest infrequently use cream or spry or do not bother at all 

[27].  

This is contrary to a study conducted in Mainland Tanzania that 

reported 70 % of primary school children used mosquito nets [6]. 

This difference might be due to the fact that pupils are under close 

parental care and usually obey their parents' orders. Nevertheless, 

children seem to be keen when are informed of a possible danger 

compared to young adults who are more likely to neglect on some 

matters.  

The widespread use of Personal mosquito repellents before bedding 

among students in all respondents was 7.8 percent, the use of 

insecticides or mosquito repellents in a sleeping room was 27.1 %, 

and the type of clothes worn by students during the night before 

going to sleep was 38.7 % and 61.3 % for long and short garments 

respectively (Table 5).

Treatment seeking behaviour 

About 30.7 % of respondents visit health care facilities after noticing 

a fever, while the rest, 69.3 %, opt for self-remedies such as praying, 

sleeping, drinking fluids, especially water, eating fruits and leaves, 

exercising and taking anti-pains/antipyretics. About 91.5 % used 

antimalarial medicines after being diagnosed of having malaria 

(Table 6), for which ALU/MSETO was the most used drug (66.3 %) 

among others (Table 10), and the majority seemed to complete their 

full courses of the doses. This is similar to the study done in the 

Rural Northwest Tanzania [21] and in Kilosa District-Morogoro [9]. 

However, males are more likely to use antimalarial medicines 

without medical advice than females (52.2 % and 38 %, 

respectively) [16]. Also, a study in Mozambique showed a low level 

of treatment-seeking habits [5], and the study was done in South-

East Nigeria revealed a 63.0 % of respondents purchased any 

antimalarial medicine available at a shop, and 85.2 % of the women 

would complete their prescribed dose [8].  
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Generally, people buy drugs from nearby shops or stores when sick 

and tend to go to the hospital when the condition is unbearable, as 

revealed in Nigeria [22].  

                                                                                                                            

Malaria transmission risk factors 

Environmental factors 

The most favourable places for self-studies were as follows; Classes 

(33.7 %), Room (31.9 %), Hostel (19.8 %), Library (12.6 %), and 

Hall (2.0 %), as shown in Table 7. About 75.4 % of respondents 

seemed to live in sleeping rooms having windows fixed with 

mosquito-proof wire mesh, 67.1 % sleep indoors and roofs fixed 

properly not to allow mosquito entry and 18.6 % of respondents 

understand correctly the common risk factors for malaria 

transmission in human (Table 9).   

Generally, living in houses that are not sprayed or with no indoor 

mosquito control measures employed, together with low 

understanding on transmission risk factors increase the risk for 

malaria infection [30,26].  

 

Human factors: The majority of respondents (90.1 %) 

demonstrated starting their self-studies at a time before 2100 pm, for 

which 90.7 % of respondents shown to bed after 2100 pm (Table 

10) and waking at night for prayers, washroom services, or other 

activities out of bed at; One time (47.0 %), Two times (22.6 %), 

Three times (6.8 %) and Four times (3.0 %) as summarized in Table 

11. This corresponds with a study in South-Eastern Tanzania on 

outdoor malaria transmission risks and a social life that increased 

risk with increasing time spent outdoors, mostly at night [23]. About 

80.4 % of respondents used to store water in buckets within their 

sleeping rooms, while 43.7 % of respondents left their buckets 

unclosed. This correlates with the study done in South-East Nigeria, 

where 33.1% of respondents kept water in their sleeping rooms with 

their containers closed [8].  

Conclusions 

The results from this study have revealed the prevailing low level of 

knowledge on malaria among respondents of the selected higher 

education institutions within Morogoro Municipality. The low level 

of knowledge attributes to poor adherence to malaria control 

measures such as use of mosquito nets, repellents of all types and 

delay in seeking medical care, and the presence of multiple positive 

mosquito breeding sites around the institutions. All these situations 

pose a great risk of exposure for malaria transmission among 

students within respective institutions and the surrounding 

community. Thus, there is a need for urgent measures to be taken in 

order to achieve a healthy and malaria free community. 

 

Recommendation 

From the study findings, we would recommend that higher 

education institutions should design imperative awareness 

campaigns and control strategies that are most appropriate to 

students and should be updated regularly; the following suggestions 

can help; 

➢ Initiation of a special course on malaria that should be 

integrated in the usual curriculum and be mandatory to every 

student or be imbedded as one of the essential topics in 

general studies. 

➢ Offer special packages to students on malaria control 

measures upon registration. The package should include a 

treated mosquito net and mosquito repellents (creams, 

coils/mats, or spray); it should be offered at the same time 

when a student is given a living room, bed, and mattress. In 

case the institution can't afford to provide it, it can think of 

adding some few amounts to the "other fee section" and or 

find some stakeholders who can chip in to rescue this 

younger generation.  

➢ The Government should allocate special funds and or 

formulate suitable policies that will help to reduce the risk of 

malaria transmission among university students.  

➢ Institutions should consider spraying their buildings with 

Residue Insecticides (RI) and larvicides that will target the 

elimination of adult mosquitoes and the control of 

surrounding mosquito breeding sites with appropriate means. 
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Appendices 

Appendix 1: Knowledge level on malaria with respect to gender, campus and institution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name of Institution Knowledge level 

Campus 

Total In campus Off campus 

JORDAN Low knowledge on Malaria Gender 1 7 6 13 

2 3 6 9 

Total 10 12 22 

High knowledge on Malaria Gender 1 1 2 3 

2 5 2 7 

Total 6 4 10 

Total Gender 1 8 8 16 

2 8 8 16 

Total 16 16 32 

MUSLIM Low knowledge on Malaria Gender 1 12 8 20 

2 9 7 16 

Total 21 15 36 

High knowledge on Malaria Gender 1 2 6 8 

2 5 8 13 

Total 7 14 21 

Total Gender 1 14 14 28 

2 14 15 29 

Total 28 29 57 

MZUMBE Low knowledge on Malaria Gender 1 28 25 53 

2 26 24 50 

Total 54 49 103 

High knowledge on Malaria Gender 1 7 10 17 

2 10 12 22 

Total 17 22 39 

Total Gender 1 35 35 70 

2 36 36 72 

Total 71 71 142 

SUA Low knowledge on Malaria Gender 1 21 20 41 

2 21 11 32 

Total 42 31 73 

High knowledge on Malaria Gender 1 20 23 43 

2 19 32 51 

Total 39 55 94 

Total Gender 1 41 43 84 

2 40 43 83 

Total 81 86 167 

Total Low knowledge on Malaria Gender 1 68 59 127 

2 59 48 107 

Total 127 

(54.3) 

107 

(45.7) 

234 

(58.8%)  

High knowledge on Malaria Gender 1 30 41 71 

2 39 54 93 

Total 69 

(42.1) 

95 

(57.9) 

164 

(41.2%) 

Total Gender 1 98 100 198 

2 98 102 200 


