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Abstract: Mosquitoes are considered the main agents for the transmission of several deadly diseases including malaria with 
controlling and preventing exposure to this vector being one of the main strategies for malaria control and prevention in 
Ghana. Exposure to this vector by patients/caretakers and hospital staff within wards of hospitals is a public health threat and 
should be a public health concern. The study assessed exposure to mosquitoes, the determinants of exposure to the vector by 
patients and hospital staff within wards of hospitals. A descriptive cross-sectional survey involving a mixed-method research 
design was conducted among 313 patients and nurses/midwives within the selected hospitals and 5 members of hospital 
management including ward in-charges and medical superintendents. A structured questionnaire was used for the quantitative 
data and an interview guide for the qualitative data collection. The data were analyzed using SPSS version 22.0 for the 
quantitative data and NVivo version 10.2, and content analyses for the qualitative data. Majority of the respondents (69.3%) 
were females and almost all the respondents were exposed to mosquitoes. About 98.4% experienced the presence of 
mosquitoes, 95.2% reported yes to have bitten by mosquitoes, 69.6% were unable to sleep due to mosquitoes the night 
preceding the study interview and 69.3% were highly exposed. Access to health information, state of nets of windows and 
doors of the ward, cracks on the walls of the ward, broken ceilings on the ward and grown bushes around the ward were 
observed to be significantly related to exposure to mosquitoes. Exposure to mosquitoes within the health facilities is obvious 
and considered normal as there is no or little effort towards preventing such a public health threat. All hospital stakeholders 
should work to curb this menace, the national malaria control program should consider hospitals as a priority area as far as 
controlling and preventing malaria is concerned. 
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1. Background 

Mosquitoes are species of small insects, about 0.3 cm - 0.6 
cm long, [1-2]. They are the world’s greatest nuisance 
causing arthropod due to their blood-sucking and accounts 
for the most deadly disease transmission in the world 
including malaria and many other lethal diseases [1]. 

An entomological and human behavioral data suggested 
that about three-quarters of host exposure to the bites of the 
Anopheles mosquito takes place when people are indoors [3] 
and simple house designing could be a factor that exposes 
individuals to mosquito bite such as lack of screens of 
windows and doors [4-5]. Mosquito exposure can also be 

determined by factors such as the income of the household, 
late outdoor choirs, time spent outdoor, non-possession and 
usage of an Insecticide Treated Nets, the structure of 
hut/house and location of homestead from water bodies [6]. 
Higher indoor malaria vectors presence can also be due to 
factors such as mud walls houses, open eaves and windows 
which are unscreened [7]. 

Around the world, mosquito-borne illnesses are 
accountable for a great number of morbidity and mortality 
and all the diseases are of public health concern such as 
malaria, filariasis and yellow fever that affect a large number 
of people every year, causing massive suffering and deterring 
development [8]. Their presence among people does not only 
present its inevitable pain to human by its bite but also 
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responsible for the transmission of the life-threatening 
condition known as malaria and in Ghana, it is a common 
disease and a greater public health threat [9]. 

The malaria parasite known as plasmodium exists in 
several classes: P. falciparum, P. Malariae, P. Ovale, P. Vivax 
and P. Knowlesi and these parasites can be transmitted 
through the bite of infected Anopheles (females’ mosquito) 
species [10]. Even though the parasite can also be transmitted 
through substances of human origin such as infected 
erythrocyte-containing blood substances and peripheral blood 
stem cells or bone marrow [10]. the mosquitoes are 
considered the primary agents of transmission [11]. These 
events are indications that transmission of malaria within the 
hospital is likely to occur and the risk of transmission 
increases if proper precautions are not strictly applied [12]. 

The malaria burden among African countries is still high 
despite increasing efforts to control and possibly eliminate 
the impact of the diseases as a result of the persistent greater 
level of spread [12]. The entire populations of Ghana are 
considered at risk of malaria infection with pregnant women, 
children under the age of five years, and immuno-
compromised being the worst affected groups within the 
population [9, 13]. From the World Health Organization 
(WHO) 2018 world report on malaria, Ghana was named 
among the top ten (10) African countries within which the 
incidence of malaria cases is high. And the burden is 
predominant in the northern part of the country [14]. 

In Ghana, organizations and programs such as the Ghana 
National Malaria Control Program, The Ghana Health 
Service, Policy Planning Monitoring and Evaluation 
Division, Regional Malaria Focal Persons, WHO, Global 
Fund, USAID/PMI, DFID, CDC, have been working hard to 
control malaria and with one of the main focus on the vector 
control and prevention of human exposure to the vector and 
research on impact assessment of programs [13]. And 
unfortunately, the rising efforts to control the disease does 
not head towards the expected significant reduction in 
infection especially among young children [9]. 

The epidemiology of this infectious condition is dependent 
on the frequency and the proficiency of the contacts within 
the human host and the anopheles mosquitoes which is 
explained as how many of the mosquitoes infections resulting 
from an infected human host and the frequency of infections 
of uninfected mosquito that occurred from the bite of the 
infected host [15, 16]. Yet exposure to the vector within 
hospitals is obvious and seemed normal in the Tamale 
Metropolis. 

With several studies on malaria, the attention of researchers 
is yet to be drawn to the fact that, though hospitals provide 
diagnosis and treatment of malaria to both outpatients and 
those on admission, it could also bring about malaria infection 
and transmission if clients and their relatives are being exposed 
to the vector. This study, therefore, assessed the exposure to 
mosquitoes within wards of a hospital in the Tamale 
Metropolis and its associated factors. 

This study is based on the systems model approach. A 
system may be defined as a structured set of objects or 

attributes, where these objects and attributes consist of 
components or blocks that have connections drawn between 
them, is interrelated with one another and operate together by 
way of some driving process [17]. The concept of the system 
is very useful in providing a means of understanding the 
complex relationship between human population exposure to 
mosquitoes and factors that brings about the exposure. 

To assess and understand the exposure of a population to 
mosquitoes and factors of the exposure within a particular 
place, its exposure-outcome chain should be described and 
analyzed comprehensively. The system model approach was 
adapted to explain adequately the complex relationships 
between the human population exposure to mosquitoes and 
the factors of the exposure dynamics [18]. This system model 
consists of several linked subsystems: the factors of exposure 
(environmental factors, structural and other factors), the 
human population exposure systems (divided into a human 
subsystem and a mosquito subsystem), and thus the possible 
impact so far as malaria parasite development and 
transmissions are concerned. 

Though vector density and rate of vector population 
growth can determine typical human exposure to the vector 
and strongly related to local environmental conditions [4, 
18]. But these may not be enough factors to cause human 
exposure to the vector in some places such as hospital wards 
unless there are other factors such as structural defects and 
lack of personal protective measures within the wards. 

Human population exposure to mosquitoes within 
communities is related to factors such as lack of screens of 
windows and doors, open eaves, open doors and windows, 
the income of a household, late outdoor choirs, time spent 
outdoor, non-possession and usage of an Insecticide Treated 
Nets, the structure of hut/house [5, 4, 7]. This study assessed 
simultaneously an exposure to mosquitoes in the wards of 
hospitals and the factors of the exposure. 

2. Methods 

2.1. Study Area 

Tamale Metropolis is among the fourteen (14) districts in 
the Northern Region of Ghana and is the capital town in the 
region. It is located in the center of the region which has a 
total population of 371,351 projected at a 2.9% regional 
growth rate [19]. It shares boundaries with only two districts 
in the region; thus, the Sagnarigu District to the West and 
North and Mion District to the east. The metropolis also 
shares boundaries to some other two districts within the 
Savanna Region; thus, East Gonja to the south and Central 
Gonja to the south-west. The metropolis has four main 
hospitals including Tamale west and central hospitals, Tamale 
Teaching Hospital and the Seventh Day Adventist (SDA) 
hospital. However, the Central hospital and West hospital in 
the metropolis were among the hospitals that were considered 
for this study since they are the two main government and 
public hospitals. The Central Hospital has a bed capacity of 
186 and a Neonatal Intensive-Care Unit (NICU) with a bed 
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capacity of 8 and West hospitals has a bed capacity of 150 
without a NICU [20]. 

2.2. Study Population 

This study considered its target population which consists 
of all patients/caretakers and hospital staff (nurses/midwives) 
in the hospital that at least spent one night preceding the day 
of the survey on the wards (kids/pediatric ward, maternity 
ward, female ward and male ward) within each of the 
hospitals selected for this study. The study also considered an 
in-depth interview with ward in-charges drawn from some 
selected wards and hospital management. 

2.3. Sampling Techniques 

The Tamale West Hospital and the Tamale Central Hospital 
were purposively selected for this study and a simple random 
sampling technique was used to randomly select participants. 
The participants for the qualitative data were purposively 
selected for the in-depth interview. A self-administered 
structured questionnaire was used with the aid of Computer-
Assisted Interviewing (CAPI) application CS Entry version 
7.2 installed in android phones and tablets to collect 
quantitative data from caregivers (nurses and midwives) on 
the demographic characteristics of the respondents, the 
experience of their exposure and magnitude of exposure to 
mosquitoes, the contributory factors of their exposure to 
mosquitoes. Also, an observation checklist was developed to 
collect the data on the contributory factors of patients/clients 
and hospital staff exposure. With regards to the qualitative 
data collection, an interview guide with the aid of a voice 
recorder, and in-depth interviews were conducted with five 
(5) key informants including ward in-charges and medical 
superintendents on their opinions on the exposure of clients 
and staff to mosquitoes, causes of exposure of clients and 
staff to mosquitoes, possible effects of exposure of clients 
and staff to mosquitoes and measures to prevent or control 
exposure to mosquitoes. Also, information was obtained 
about recommendations on how to prevent mosquito 
exposures onwards. This qualitative data was transcribed 
verbatim after recording. 

2.4. Data Analysis 

The quantitative data was entered, processed and analyzed 
using SPSS version 22.0 for windows. The descriptive 
statistics were analyzed and presented in tables with 
frequencies and percentages. The descriptive statistics of the 
study was also analyzed using interactive variables to 
described and summarized using frequencies, percentages 
and pie chart for the assessment of the outcome variable. 

With regards to the qualitative data analysis tools and 
procedures, the transcribed data was read thoroughly and 
issues relating to each other were highlighted and coded 
according to individual themes. The coded themes were 
realigned and coded into sections under transcripts. These 
processes were done with the aid of NVIVO software 
version 10.1. 

3. Results 

3.1 Exposure to Mosquitoes 

Respondents were asked if there had the experience of 
mosquito presents, mosquito bite and whether they were 
unable to sleep due to mosquitoes within their respective 
ward in which they passed the night preceding the day of the 
data collection. Almost all the respondents, (98.4%) 
experience the presence of mosquitoes and the majority of 
the respondents (95.2%) reported yes to have bitten by 
mosquitoes a night preceding the interview. More than half 
218 (69.6%) also said they were unable to sleep due to 
mosquitoes a night before the study. 

Table 1. Exposure to mosquitoes. 

Variables Frequency (%) 

Presence of mosquitoes  

No 5 (1.6) 

Yes 308 (98.4) 

Mosquito bites  

No 15 (4.8) 

Yes 298 (95.2) 

Unable to sleep due to mosquitoes  

No 95 (30.4) 

Yes (69.6) 

Source: Field survey, 2019. 

3.2. The Magnitude of Exposure to Mosquitoes 

The magnitude of exposure to mosquitoes within the wards 
was determined by the number of the exposure variables 
(experience of mosquito presents, mosquito bite and unable 
to sleep due to mosquitoes) out of three variables that a 
respondent experienced a night preceding the interview. An 
individual experiencing all three variables were considered 
high exposure experiencing one or two of the three variables 
were considered low exposure. Out of the 313 respondents 
interviewed, more than 69% of the respondents were exposed 
to mosquito bites, sleep discomfort and nuisance (mosquito 
exposure) in a ward at a hospital. 

3.3. The Association Between Other Variables and 

Exposure to Mosquitoes 

The bivariate Chi-square test for associations showed the 
independent variables such as access to health information 
from a newspaper or magazine, access to health information 
from listening to radio, torn state of nets of windows of the 
ward, torn state of nets of doors of the ward, cracks on the 
walls of the ward, broken ceilings on the ward and grown 
bushes around ward were realised to be significantly related 
to exposure to mosquitoes. 

Respondents who had no access at all to health information 
from a newspaper or magazine were more likely (67.7%) to be 
highly exposed to mosquitoes compared to those who had 
access to health information from a newspaper or magazine 
less than once a week (20.3%) and those with access to such 
information at least once a week (12.0%) (p<0.001). Exposure 
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to mosquitoes varied considerably with access to health 
information from listening to the radio (p<0.001). 

Respondent onwards with torn window nets, 88.5% 
were most likely to be exposed to mosquitoes compared to 
those who were onwards that did not have torn window 
nets, 66.4% (p<0.001). Fewer respondents (29.7%) 
onwards with torn door nets had high exposure to 
mosquitoes compared to those (70.5%) onwards with 
intact door nets (p=0.005). Respondents with no cracks on 
their wall, 77.4% were less likely to have high exposure to 

mosquitoes than those with cracks on the walls to their 
wards, 22.6% (p=0.045). 

In furtherance, respondents onwards without broken ceilings 
(66.8%) had more high exposure to mosquitoes compared to 
those respondents (33.2%) onwards broken ceiling (p<0.000). 
High exposure to mosquitoes also significantly differed with 
wards with grown bushes around them (p=0.008). Recruited 
respondents from West hospital were significantly more likely 
to have high exposure to mosquitoes relative to those recruited 
from Central hospital (p=0.042). 

Table 2. The association between other variables and exposure to mosquitoes. 

Variable 
Exposure to mosquitoes 

Test Statistic 
Low Exposure n (%) High Exposure n (%) 

Ward    
Kids ward 24 (25.0) 75 (34.6) 

Chi-squared (χ2) = 4.798, p = 
0.187 

Male ward 32 (33.3) 51 (23.5) 
Female ward 19 (19.8) 49 (22.6) 
Maternity (OBG) ward 21 (21.9) 42 (19.4) 
Patient/Staff    
Patient/Caretaker 64 (66.7) 179 (82.5) 

χ2 = 9.596, p = 0.992 
Hospital Staff (Nurse …….) 32 (33.3) 17.5) 
Sex    
Male 37 (38.5) 71 (32.7) 

χ2 = 0.999, p =0.310 
Female 59 (61.5) 146 (67.3) 
Religion    
Islam 65 (67.7) 63 (29) 

χ2 = 1.173, p = 0.556 Christianity 31 (32.3) 63 (29.0) 
AFTR 0 (0.0) 2 (0.9) 
Education    
No Education    
Primary 28 (29.2) 70 (32.3) 

χ2 = 3.027, p = 0.553 
JHS 5 (5.2) 19 (8.8) 
SHS 12 (12.5) 25 (11.5) 
Tertiary 12 (12.5) 33 (15.2) 
Access to health information from a newspaper or magazine  
At least once a week 19 (19.8) 26 (12.0) 

χ2 = 18.825, p = 0.000 Less than once a week 2 (2.1) 44 (20.3) 
Not at all 75 (78.1) 147 (67.7) 
Access to health information from listening to a radio  
At least once a week 44 (45.8) 76 (35.0) 

χ2 =23.637, p = 0.000 Less than once a week 3 (3.1) 58 (26.7) 
Not at all 49 (51.0) 83 (38.2) 

Source: Field survey, 2019. 

Table 3. The association between other variables and exposure to mosquitoes. 

Variable 
Exposure to mosquitoes 

Test Statistic 
Low Exposure n (%) High Exposure n (%) 

Access to health information from watching television  
At least once a week 58 (60.4) 141 (65.0) 

χ2 =1.732, p = 0.421 Less than once a week 8 (8.3) 23 (10.6) 
Not at all 30 (31.3) 53 (26) 
Mosquito Net use    
No 94 (97.9) 204 (94.) 

χ2 =2.227, p = 0.136 
Yes 2 (2.1) 13 (5.0) 
Mosquito coil Use    
No 80 (81.3) 173 (97.9) 

χ2 =0.560, p = 0.454 
Yes 16 (16.7) 44 (20.3) 
Mosquito spray use    
No 92 (95.8) 213 (98.2) Fisher’s exact test =1.442, p = 

0.255 Yes 4 (4.2) 4 (1.9) 
Mosquito repellent use    
No 38 (39.6) 76 (35.0) 

χ2 = 0.598, p=0.439 
Yes 58 (60.4) 141 (65.0) 
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Variable 
Exposure to mosquitoes 

Test Statistic 
Low Exposure n (%) High Exposure n (%) 

Ward Congestion    
No 76 (79.2) 183 (84.3) 

χ2 =1.244, p = 0.265 
Yes 20 (20.8) 34 (15.7) 
Are ward windows closed at night    
No 54 (56.3) 117 (53.9) 

χ2 =0.146, p = 0.702 
Yes 42 (43.8) 100 (46.1) 
Torn state of nets of windows of the ward    
No 11 (11.5) 73 (33.6) 

χ2 = 16.679, p =0.000 
Yes 85 (88.5) 144 (66.4) 

Source: Field survey, 2019. 

Table 4. The association between other variables and exposure to mosquitoes. 

Variable 
Exposure to mosquitoes 

Test Statistic 
Low Exposure n (%) High Exposure n (%) 

Are doors of the wards closed at night   χ2 =3.631, p = 0.057 
No 45 (46.9) 77 (35.5) 

 
Yes 51 (53.1) 140 (64.5) 
Torn state of nets of doors of the ward    
No 52 (54.2) 153 (70.5) 

χ2 = 7.863, p =0.005 
Yes 44 (45.8) 64 (29.5) 
Cracks on the walls of the ward    
No 64 (66.7) 168 (77.4) 

χ2 = 4.012, p =0.045 
Yes 32 (33.3) 49 (22.6) 
Broken ceilings on the ward    
No 40 (41.7) 145 (66.8) 

χ2 = 17.422, p=0.000 
Yes 56 (58.3) 72 (33.2) 
Stagnant water in gutters around wards   
No 60 (62.5) 139 (64.1) 

χ2 = 0.07, p = 0.792 
Yes 36 (37.5) 78 (35.9) 
Grown bushes around the ward    
No 50 (52.1) 147 (67.7) 

χ2 = 6.996, p =0.008 
Yes 46 (47.9) 70 (32.3) 
Age of respondents    
>= 25 28 (29.2) 52 (24.0) 

χ2 = 1.194, p =0.550 26 – 45 59 (61.5) 147 (67.7) 
46+ 9 (9.4) 18 (8.3) 
Wealth Index    

Poor 10 (10.4) 20 (9.2) 
χ2 =0.212, p = 0.900 Average 68 (70.8) 159 (73.3) 

Rich 18 (18.8) 38 (17.5) 
Duration of stay on the ward    
<= 3 59 (61.5) 141 (65.0) 

χ2 =0.357, p = 0.550 
4+ 37 (38.5) 76 (35.0) 
Access to health information    
Low 41 (42.7) 106 (48.8) 

χ2 = 1.007, p =0.316 
High 55 (57.3) 111 (51.2) 
Hospital    
Central Hospital 54 (56.3) 95 (43.8) 

χ2 = 4.150, p =0.042 
West Hospital 42 (43.8) 122 (56.2) 

Source: Field survey, 2019. 

4. Qualitative Analysis 

4.1. Participants Opinions on the Exposure of Clients and 

Staff to Mosquitoes 

Participants were asked if in their opinion and experience 
there are presents of mosquitoes and if patients/clients and 
the staff are exposed to the mosquitoes within the wards of 
the hospital in which they work. Unanimously, all 
participants attest to the fact that mosquitoes are presents in 

the hospital and exposure of both clients and staff to the 
mosquitoes is an obvious situation. Some of the participants 
added that mosquitoes are everywhere and the hospitals 
should not be seen as an exception since it is found in sub-
Saharan Africa and in the northern region to be precise. And 
some made it clear that the question as to whether there are 
presents of mosquitoes within hospitals and if clients and 
staff are being exposed to the vector should not be asked in 
sub-Saharan Africa or even precisely in the northern region 
of Ghana. 

“Well, that is a question normally an African should not 
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ask because you know that the mosquitoes are everywhere, 

it is a pandemic, I would say within this our west African 

sub-region, nurses are crying when they are in the wards, 

errrrh, on duties, OPD they are crying all this is the 

mosquitoes are everywhere,”(hospital management). 

“Eeeehh, under our table all they are there, day time 

kuraaa! they bit us, although they said the day time one 

cannot transmit malaria, day time too we get mosquito 

bites” (participant in the maternity ward). 

“There are a lot of mosquitoes within the ward especially 

in the night when you come for night duties” (participant 

in the paediatric ward). 

4.2. Participants Opinions on Causes of Exposure of 

Clients and Staff to Mosquitoes 

Participants were asked the possible causes of exposure of 
clients and staff alike to mosquitoes on the wards. The 
majority attributed the cause of the exposure to mosquitoes 
on the wards to the fact that the buildings were old and the 
doors and windows were always open to aid ease the 
reception of clients, particularly laboring women. Some 
added that outlets within the wards were too many owing to 
torn nets and broken windows and the presence of bushes 
outside the immediate surroundings of the wards was a boost 
for mosquito breeding. Inability to keep up with the 
maintenance needs of the wards was blamed on the low 
finances of the hospitals. 

“Our windows, our open doors, because as for women in 

labor you can’t close the door, you can lock the door and 

when a woman in labor come in front of the door so our 

doors are always open for clients to come inside” 

(participant in the maternity ward). 

“……. eeehh! the hospital environment and the ward too, 

you can see that it is crowded, all over so many things 

clients will eat food and leave it around all this thing can 

collect eerrrh! breed mosquitoes” (participant in the 

female ward). 

hhhhhnnnnn, okay, is just that the outlets are too many, the 

outlets, we don’t close our doors, the windows, the nets are 

torn so, and there are bushes outside, there weeds that are 

grown outside the hospital, so through that, they enter 

wards, they serve as a breeding ground and then they enter 

the ward. (participant in the pediatric ward) 

5. Discussion 

Exposure to mosquitoes is considered so deadly in the 
world because mosquitoes are vital vectors responsible for 
the spreading of several deadly diseases pathogens as 
indicated by several studies around the world [21-22]. but not 
only these vectors transmit diseases pathogens, their presence 
alone within and among people also cause much discomfort 
to their host either on duty or their resting period with painful 
bite and nuisance sound in the ear. Obviously in Africa, and 
some parts of the world mosquito’s presence may be 
considered normal due to certain environmental factors, but 
as much as mosquitos’ control is being a priority to the world 

to eliminate the impact of the burden that its presence 
imposed on the health of the populace, their presence and a 
certain category of people’s exposure to the vector should be 
a matter of concern. 

Globally, there have been great efforts with huge 
investments towards the controlling and elimination of 
malaria in the world health organization regions. According 
to the 2018 report of the World Health Organization, as of 
2017, about US$ 3.1 billion was spent on efforts targeted at 
controlling and possible elimination malaria worldwide by 
governments of countries with endemicity of malaria and a 
significant part of it went into vector control, prevention of 
exposure to the vector and research with public health 
education on how and the need for prevention of exposure to 
mosquitoes [12]. Almost all these interventions are 
implemented by the health workers within and outside health 
facilities. 

This is in contrast to the findings of this study within the 
health facilities where the presence of mosquitoes and 
patients/clients and hospital staff especially nurses and 
midwives on the ward’s exposure to the mosquitoes seems 
obvious to everyone including hospital authorities. This 
phenomenon is the biggest health threat to children under the 
ages of five and pregnant women in malaria-endemic zones 
such as Sub-Saharan Africa of which Ghana is not an 
exception [9, 10]. 

It has been acknowledged that, though the malaria parasite 
can also be transmitted through substances of human origin 
such as infected erythrocyte-containing blood components 
and peripheral blood stem cells or bone marrow, mosquitoes 
are considered the primary agents of transmission of the 
parasite [10]. In areas of possible rotation of vectors that 
could transmit the parasite of malaria, the transmission is 
expected in hospitals, if mosquito exposure prevention 
interventions are not properly applied [9]. 

This public health problem could be worsened if there is 
an outbreak of different diseases which is also transmitted by 
mosquitoes such as arboviruses; which include the Yellow 
fever virus (YFV), Dengue virus (DENV), and Chikungunya 
virus (CHIKV) and before detection this patient might have 
been admitted into the hospital where several kinds of 
mosquitoes are being exposed to. Mosquitoes are considered 
to be responsible for the transmission of several disease 
pathogens including arboviruses; which include the Yellow 
fever virus (YFV), Dengue virus (DENV), and Chikungunya 
virus (CHIKV) [22, 21]. 

The exposure to mosquitoes is determined by host 
availability including the amount of time a person remains 
not protected against the bites of mosquitoes in a particular 
place where mosquitoes, especially the Anopheles are 
abundant and the factors that enhance the person's 
attractiveness to mosquitoes [23, 3]. 

In this study, factors such as access to health information 
from a newspaper or magazine, access to health information 
from listening to radio, torn state of nets of windows of the 
ward, torn state of nets of doors of the ward, cracks on the 
walls of the ward, broken ceilings on the wards and grown 



57 Iddi Ziblim Yakubu and Adadow Yidana:  Exposure and Determinants of Mosquito’s Bite Within  
Health Facilities in Northern Ghana 

bushes around ward which made participants available to 
mosquitoes were realised to be significantly related to 
exposure to mosquitoes. 

This study also reveals that other variables such as gender 
(both females and males), age (both children and adults) and 
either a hospital staff or patient were all insignificantly 
associated (χ2 = 0.999, p =0.310, χ2 = 1.194, p = 0.550 and χ2 
= 9.596, p = 0.992 respectively) with the magnitude of 
exposure. The most important understanding from these 
results and worrying aspect is that the group of people that 
are considered highly vulnerable to malaria infection such as 
the children in pediatric wards including under five (5 years) 
and females in the maternity wards and their babies (WHO, 
2018) and with their highly compromised immune systems 
are all at a higher risk of exposure to mosquitoes within 
hospitals. 

In Ghana, even though the entire country’s population is 
vulnerable to malaria, the children under five years of age 
and pregnant women are the highest susceptible groups with 
an alarming number of 590 under-five deaths by malaria in 
the year 2016 representing a case mortality rate of 0.32 and 
with the northern region recording the second-highest case 
fatality rate of 0.49 [13]. 

6. Conclusion 

The finding from this study reveals public health threat 
within the Tamale metropolis and its surroundings so far as 
malaria transmission prevention and control is a concern. As 
found in the results, one’s presence within a health facility is 
a guarantee of your exposure to mosquitoes and a high risk of 
malaria infection. As indicated, almost all respondents were 
exposed to the vector of malaria. As indicated almost all 
(98%) of the respondents said they had experienced the 
presence of mosquitoes, (95.2%) reported yes to have bitten 
by mosquitoes a night preceding the interview and the 
majority 218 (69.6%) were highly exposed to the vector 
within the wards of the hospitals. Ward congestion, broken 
ceilings and stagnant water in the gutter around the wards 
turned out to be statistically significant with the outcome 
variable. The maternity ward was more likely to be congested 
than the other wards (p < 0.001). The broken ceilings in the 
male ward also differed significantly from the other wards (p 
= 0.047). access to health information from a newspaper or 
magazine, access to health information from listening to 
radio, torn state of nets of windows of the ward, torn state of 
nets of doors of the ward, cracks on the walls of the ward, 
broken ceilings on the ward and grown bushes around ward 
were significantly related to exposure to mosquitoes. Health 
staff on the wards at the hospitals had about 54% less chance 
of having high exposure to mosquitoes compared to the 
patients. It was made clear that cross-infection of malaria is 
highly possible. Patients admitted with a condition either 
than malaria and staff are likely to be infected with malaria 
within the hospital due to the exposure to the infected vector. 
Because there is a high risk of exposure to mosquitoes within 
health facilities in the Tamale metropolis, there is a public 

health threat against the control and elimination of malaria or 
reduction of its burden on our health systems and economy 
since it will create a room for malaria transmission cycle 
between hospitals and the communities. 
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