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Abstract 
Malaria is a mosquito-borne infectious disease of humans and other animals caused by parasitic protozoans (a type of 

unicellular microorganism) of the genus Plasmodium. Commonly, the disease is transmitted via a bite from an infected 

female Anopheles mosquito, which introduces the organisms from its saliva into a person's circulatory system. In the 

blood, the protists travel to the liver to mature and reproduce. Malaria causes symptoms that typically include fever and 

headache which in severe cases can progress to coma or death. The disease is widespread in tropical and subtropical 

regions in a broad band around the equator, including much of Sub-Saharan Africa, Asia and the Americans Five species 

of Plasmodium can infect and be transmitted by humans. The vast majority of deaths are caused by Plasmodium 

falciparum and Plasmodium vivax, while Plasmodium ovale and Plasmodium malariae cause a generally milder form of 

malaria that is rarely fatal. The result showed that prevalence of typhoid fever in both male and female are 9 (%) and 21 

(21%) respectively. The distribution of this result was statistically significant (p<0.05; X2=4.745). The result showed that 

prevalence of typhoid fever in both male and female are 6 (6%) and 4 (4%) respectively. The distribution of this result 

was not statistically significant (p>0.05; X2=0.105). The result showed that prevalence of the co-infection in both male 

and female are 3 (3%) and 2 (2%) respectively. The distribution of this result was not statistically significant (p>0.05; 

X2=0.205). The result showed that co-infection was negatively correlated with typhoid fever in both male (r=-0.055) and 

female (r=-0.074) subjects. Also co infection was negatively correlated with malaria for male subjects (r=-0.044) while it 

is positively correlated with the female subjects (r=0.335). Similarly typhoid fever was negatively correlated with malaria 

in both male (r=-0.079) and females (r=-0.105) subjects. Conclusively, the results in this study showed that the 

prevalence of malaria and typhoid co-infections are low which means the no association was found between malaria and 

typhoid fever infections within the study area. Hence one cannot actually say that malaria may predispose to typhoid 

fever. Also  cross reacting antigens are widely distributed in the microbial world and since there will always be repeated 

exposures to salmonella species in endemic regions, increased efforts should be made to find a better, more rapid, 

sensitive and specific clinical and cultural methods. 
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1. Introduction 
Malaria may be a mosquito-borne communicable disease of humans and other animals caused by parasitic 

protozoans (a sort of unicellular microorganism) of the genus Plasmodium [1]. Normally, the illness is 

communicated through a chomp from a tainted female Anopheles mosquito, which presents the life forms from its 

spit into a person's cardiovascular framework. In the blood, the protists travel to the liver to mature and reproduce 

[2]. Malaria causes symptoms that typically include fever and headache which in severe cases can progress to coma 

or death [3]. The illness is far and wide in tropical and subtropical locales during an expansive band round the 

equator, including quite a bit of Sub-Saharan Africa, Asia and accordingly the Americans Five types of Plasmodium 

can contaminate and be sent by people [4]. The vast majority of deaths are caused by Plasmodium falciparum and 

Plasmodium vivax, while Plasmodium ovale and Plasmodium malariae cause a generally milder form of malaria that 

is rarely fatal [5]. The zoonotic species Plasmodium Knowlesi, prevalent in Southeast Asia, causes malaria in 

macaques but can also cause severe infections in humans. Intestinal sickness (like malaria) is predominant in tropical 

and subtropical districts since precipitation, warm temperatures and stale water give environments ideal to mosquito 

hatchlings [6]. Disease transmission can be reduced by preventing mosquito bites by using mosquito insecticide 

treated nets and insect repellents, or with mosquito-control measures such as spraying insecticides and draining 

stagnant water [7]. Malaria is usually diagnosed by the microscopic examination of blood using blood films or with 

antigen-based rapid diagnostic tests [8]. Modern techniques that use the polymerase chain reaction to detect the 
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parasite's DNA have also been developed, but these aren't widely utilized in malaria-endemic areas thanks to their 

cost and complexity [9]. The World Health Organization has estimated that in 2010, there have been 219 million 

documented cases of malaria. That year, the disease killed between 660,000 and 1.2 million people, many of whom 

were children in Africa [10]. The actual number of deaths is not known with certainty, as accurate data is unavailable 

in many rural areas and many cases are undocumented [11]. 

Typhoid fever additionally referred to just as typhoid might be a typical overall bacterial illness communicated 

by the ingestion of food or water polluted with the dung of a tainted individual, which contain the bacterium 

Salmonella enterica subsp. enterica, serovar Typhi [12]. The disease has received various names, like gastric 

fever, typhoi, abdominal typhus, infantile remittant fever, slow fever, nervous fever and pythogenic fever. The name 

typhoid means "resembling typhus" and comes from the neuropsychiatric symptoms common to typhoid and typhus 

[12]. The occurrence of this disease fell sharply in the developed world with the rise of 20th-century sanitation 

techniques and antibiotics [13].
  

Malaria poses a serious public health problem in most tropical and subtropical countries of the world. About 

40% of the world's population in over 100 countries are at risk of malarial infection. Sub-Saharan Africa has about 

90% of the world's burden of malaria [14]. The main burden of malaria in these areas results from infection with 

Plasmodium falciparum [15-17].
  

Also, lack of laboratory facilities usually poses problem in the treatment of malaria. Also, typhoid fever is an 

acute systemic infection caused by the bacterium Salmonella enterica sub-sp enterica serotype Typhi (or simply 

Salmonella Typhi). Typhoid is transmitted by the fecal-oral route via contaminated food and water. An estimated 17 

million cases of typhoid are reported worldwide each year, resulting in 0.6 million deaths [18]. This is exacerbated 

by the emergence and spread of multidrug-resistant strains of Salmonella Typhi, and further complication by malaria 

co-infection [18-20]. This study is limited to evaluating the prevalence rate of malaria and typhoid fever among 

apparently healthy undergraduates of Ambrose Alli University, Ekpoma, Edo State. 

 

2. Materials and Methods 
This study was carried out in the Ambrose Alli University, Ekpoma. The study population of this study 

comprises of undergraduates students of Ambrose Alli University, Ekpoma. The students were within the age range 

of 18 years to 30 years. The study also comprise of 100 level to final year students of the University. 

A total of two hundred (200) students were recruited for this study. The sample size (N) is calculated from the 

formula below using prevalence from previous studies (Ekejindu et al., 2002).  

Ethical approval was obtained from the Management of the University schools and informed consent was sought 

from the students.  

Sample Selection/Collection: Samples were collected in ethylenediaminetetraacetic acid (EDTA) bottles.    

 

2.1. Methods of Analysis 
Malaria Parasite Density Determination: The malaria parasite density was determined by examining a thick 

blood film stained by Giemsa method [21]. The blood was mixed by inversion. A clean grease free slide was taken. 

A drop of the blood was placed on the slide using pasture pipette and a thick film smear was made. It was allow to 

dried. It was flooded with diluted Giemsa stain (1:10) and allow to stay for 45minutes. It was rinsed after 45 minutes 

with buffered distilled water pH 7.0. The back of the slide was wiped dried with cotton wool and allow to dried. It 

was then examined under the microscope using X10 and X40 objective with immersion oil.  

Classification of the Degree of Parasitaemia: The malaria parasite density was graded as follows: 1 

parasite/field: low density (+), 2-9 parasites/field: medium density (++) and More than 20 parasites/field: high 

density [21]. 

Typhoid Fever Determination: Patient serum is doubly diluted by mixing and transferring from 1:10 to 1:640 

in three-four rows. First row usually comprises of Khan tubes, where somatic S.typhi O antigen is added. For all the 

remaining rows, test tubes are taken; where different flagellar H antigens are added. Each tube must contain 0.5ml of 

diluted serum. A test tube with just saline is kept in each column as control. All the cylinders (counting control) 

straight are blended in with 0.5ml of antigen suspension. The primary column is treated with S.typhi O antigen, the 

second line with S.typhi H antigen, the third line with S.paratyphi AH antigen and the fourth line with S. paratyphi 

BH antigen. Since contaminations by S. paratyphi B are uncommon, this antigen is typically overlooked in the test. 

After all the cylinders have been treated with explicit antigen suspensions, the widal rack is put in a thermostatically 

controlled water shower kept up at 50-55
o
C for 2 hours [21].  

The collected data expressed as Frequency and percentage. Comparison of qualitative variables was made using 

chi-square test. In all cases studied, the difference having p≤0.05 were considered statistically significant using SPSS 

software (version 21).  

 

3. Results 
This study was carried out to investigate the prevalence of co-infection in apparently healthy individuals. The 

study employed a total of 200 samples comprising of 100 male and 100 female apparently healthy subjects. 

The results in table 1 present the prevalence of typhoid fever in apparently healthy individuals. The result 

showed that prevalence of typhoid fever in both male and female are 9 (%) and 21 (21%) respectively. The 

distribution of this result was statistically significant (p<0.05; X
2
=4.745). 
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The results in table 2 present the prevalence of malaria in apparently healthy individuals. The result showed that 

prevalence of typhoid fever in both male and female are 6 (6%) and 4 (4%) respectively. The distribution of this 

result was not statistically significant (p>0.05; X
2
=0.105). 

The results in table 3 present the prevalence of typhoid fever and malaria co-infection in apparently healthy 

individuals. The result showed that prevalence of the co-infection in both male and female are 3 (3%) and 2 (2%) 

respectively. The distribution of this result was not statistically significant (p>0.05; X
2
=0.205). 

Table 4 presents the correlations of co-infection, malaria and typhoid fever in apparently healthy individuals. 

The result showed that co-infection was negatively correlated with typhoid fever in both male (r=-0.055) and female 

(r=-0.074) subjects. Also co infection was negatively correlated with malaria for male subjects (r=-0.044) while it is 

positively correlated with the female subjects (r=0.335). Similarly typhoid fever was negatively correlated with 

malaria in both male (r=-0.079) and females (r=-0.105) subjects. 

 
Table-1. Prevalence of Typhoid fever in apparently healthy individuals 

Sex No Examined No Infected Prevalence (%) X
2 
cal 

Male 100 9 9  

Female 100 21 21  

TOTAL 200 30 15 4.745 
(α = 0.05, p value = 0.029; df =1) 
Key: X2cal = chi-square calculated; D.f. =Degree of freedom; No=Number 

 
Table-2. Prevalence of Malaria in apparently healthy individuals 

Sex No Examined No Infected Prevalence (%) X
2 
cal 

Male 100 6 6  

Female 100 4 4  

TOTAL 200 10 5 0.105 
(α = 0.05, p value = 0.746; df =1) 

 
Table-3. Prevalence of malaria and Typhoid fever co-infection in apparently healthy individuals 

Sex No Examined No Infected Prevalence (%) X
2 
cal 

Male 100 3 3  

Female 100 2 2  

TOTAL 200 5 2.5 0.205 
(α = 0.05, p value = 0.651; df =1) 

 
Table-4. Correlations of co-infection, malaria and typhoid fever in apparently healthy individuals 

Infections Male (r) Female (r) 

Co infection Typhoid fever -0.055 -0.074 

Co infection Malaria -0.044  0.335 

Typhoid  Malaria -0.079 -0.105 
Key: 
r = correlation coefficient 

 

4. Discussion  
This examination was completed to decide the predominance of typhoid and malaria co-contamination in 

obviously solid people. Co-disease is the concurrent contamination of a host by different microbe species. 

Worldwide predominance or frequency of co-contamination among people is obscure, yet it is believed to be normal 

spot, some of the time more normal than single disease [22, 23]. Co-disease is of specific human wellbeing 

significance since microbe species can collaborate inside the host. The net impact of co-contamination on human 

wellbeing is believed to be negative [24]. Cooperations can have either certain or negative impacts on different 

parasites. 

The aftereffects of the this examination demonstrated that out of the all out 200 examples analyzed, typhoid 

fever was pervasive in of 15% out of which 9% was for males and 21% for females. This was factually critical 

(P<0.05). Likewise intestinal sickness was common in 5% out of which 6% was for maless and 4% for females. 

Besides, the outcomes on co-disease indicated that 2.5% of the complete example was common for co-contamination 

which contained 3% for males and 2% for females.   

The outcome demonstrated that co-disease was adversely related with typhoid fever in both male and female 

subjects. Additionally co disease was adversely connected with intestinal sickness for male subjects while it is 

emphatically related with the female subjects. Additionally typhoid fever was contrarily corresponded with intestinal 

sickness in both male and female subjects. 

The commonness of co-disease with malaria parasites and salmonella life forms recognized in this examination 

was low which is in concurrence with the investigation of Isibor, et al. [25]. The aftereffect of this investigation is 

likewise upheld with the investigation of Afoakwah, et al. [26] which additionally detailed a predominance of 

4.65%. The recorded commonness of 5% and 15% individually for intestinal sickness and typhoid fever are low, 

consequently comparing with different works in other endemic districts [27-29]. Mbuh, et al. [30], affirmed this 

finding that the vast majority of the co-contaminations treated depend on techniques for conclusion tormented with 
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suspicion which presumably overstates the circumstance, since clinicians are frequently constrained by patients' 

practices to endorse antimalarial medications or against typhoidal tranquilizes in any event, when malaria parasites 

or serological test outcomes are not reminiscent of the infections. The exact instrument fundamental the relationship 

among malaria and salmonellosis is as yet not completely comprehended. In any case, it has been indicated that 

haemolysis, which happens in intestinal sickness, may incline to typhoid fever [31]. It has likewise been 

demonstrated that intense malaria decreases counter acting agent reaction to the physical (O) antigen of S. typhi [32].  

Likewise, the consequence of this examination could be ascribed to the time of the year during which testing 

was finished. Water shortage inside the region of study zone could likewise be a factor that might have influenced 

the aftereffect of this examination. Henceforth, there is no amassing of water in canals, bowls, leaves and the 

encompassing which fill in as rearing destinations for these parasites, subsequently making it outlandish for malaria 

parasites to raise. Likewise, Buck, et al. [33] detailed an estimation of single pretreatment widal agglutination test in 

the finding of typhoid and paratyphoid fevers helpful. 

What's more, report shows that the presence of widal agglutinins under states of negative malaria smear, 

proposes that different irresistible specialists, notwithstanding salmonella and intestinal sickness parasites, may 

likewise impart normal antigenic determinants to Salmonella typhi. Different reports from India, Canada and 

Baltimore are likewise in concurrence with the discoveries in this examination [34-36]. 

 

5. Conclusion 
Conclusively, the results in this study showed that the prevalence of malaria and typhoid co-infections are low 

which means the no association was found between malaria and typhoid fever infections within the study area. 

Hence one cannot actually say that malaria may predispose to typhoid fever. Also  cross reacting antigens are widely 

distributed in the microbial world and since there will always be repeated exposures to salmonella species in 

endemic regions, increased efforts should be made to find a better, more rapid, sensitive and specific clinical and 

cultural methods. Based on the results obtained in this study, the following are hereby recommended; Researchers 

should develop vaccines that will be used to treat and monitor malaria and typhoid co-infections, Appropriate food, 

water handling and personal hygiene should be implemented and reinforced at homes and public places, There 

should adequate provisions for mosquito preventive facilities such as mosquito nets, Proper sanitation and 

appropriate facilities for human waste disposal should be made available for all the community, Health education is 

paramount to raise public awareness on all the mentioned prevention measures and Methods for screening and 

monitoring of typhoid and malaria should be adopted in order to reduce morbidity. 
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