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Like all residents of urban areas in Nigeria, and indeed sub-Saharan Africa, controlling mosquito bites, 
irritating noise, and preventing malaria are challenges they face. In Makurdi urban area, these problems 
persist, despite the free distribution of long lasting insecticide treated nets by governments and NGOs. 
As an alternative, nuvan insecticide has become popular and widely used in homes, with attendant 
health implications. This study, using a sample of 255 residents, purposively drawn from the 17 
residential areas of Makurdi urban area, revealed a number of use practices among the people, notably 
the type, frequency and application of nuvan insecticide. Factors such as inadequate income, type of 
occupation, level of education, neighbourhood influence, and lack of environmental education were 
found to be determinants of nuvan use in the area. Using regression analysis, the study established 
positive relationships between frequency of use and health effects of sweating (89%), sneezing (45.5), 
and difficulty in breathing (41%). This environmental health challenge requires adequate environmental 
education of the residents, and concerted efforts by regulatory agencies to monitor the sale, use and 
distribution of nuvan insecticide 
 
Key words:  Nuvan insecticide, Dose multiplication, Environmental education, Health effects, Use practice, Use 
instructions, Mosquitoes, Use behavior, Environmental conditions. 

 
 
INTRODUCTION 
 
Pest control has over time proved an important issue in 
agriculture and health-care delivery. This is because 
pests compete with man and other organisms for space, 
food and shelter. Different measures that include the use 
of physical, chemical and biological means have been 
used at various times through history to combat pests. 
However, the use of chemicals may have played a more 
significant role in pest control than other measures, 
perhaps because better results were derived from their 
use, hence high crop yields and preservation of lives 
(Natala and Ochoje, 2009). 

The search for substance to combat pests led man to 
use his knowledge of the environment to fight pests. 
According to Engel and Smith (1995), the knowledge that 
certain pests find some plants repulsive was used by 
inter-planting   them  with  the  crops.  Examples  of  such  
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plant derivatives include nicotine from tobacco, rotenone 
from tropical legumes and pyrethrum from 
chrysanthemums (Hassal 1990). Besides this, the Greeks 
and Romans used naturally occurring minerals like 
burning sulphur or brimstone as pesticides (Hassal, 
1990). 

DDT was hailed for its success until Rachael Carlson 
published silent springs in 1962. According to Hassal 
(1990), the discovery that DDT has a long residual effect 
on pests and the environment prompted the search for 
newer and less persistent substances that are designed 
to be more selective and less toxic to higher animals. A 
cursory look at the types of insecticides that were 
synthesized through time reveals that each successive 
chemical was designed to be more deadly and selective 
in action than the previous one thereby ensuring less 
impact on the environment and health.  

Controlling mosquito bites, irritating noise and 
preventing malaria are challenges those developing 
countries, especially  those  in  Sub-saharan  Africa  face.  



 
 
 
 
Several attempts to combat this problem have given rise 
to the use of nuvan insecticide, despite Benue State 
Government’s efforts in providing insecticide mosquito 
treated nets. In spite of its popularity, the quantity and 
frequency of nuvan insecticide use vary, and this has 
implications for the health of users.  

 
 
EMERGENCE AND USE OF NUVAN INSECTICIDE 
 

Nuvan insecticide is an organophosphate insecticide that 
exists in the solid and liquid states, and is widely used. It 
is severally called wiper, or dichlorvos, or 2.2 – 
dichlorovinyl dimethyl phosphate, wiper, ota-piapia, or 
DDVP.  

It is slowly released into the atmosphere via 
vaporization, once it is exposed and used to deliver the 
poison to insects in flight or those hiding in crevices in the 
house. It also affects insects through contact when they 
crawl over it or when it is sprayed directly on them as well 
as when they ingest food contaminated with it. Once it 
finds its way into the body of the targeted insect, it affects 
the nervous system by inhibiting cholinesterase, the 
result of which is often death. Nuvan insecticide 
dissipates rapidly in most cases when exposed to air, soil 
and water. This dissipation is as result of its high 
volatilization, hydrolysis and microbial degradation. In 
other words, the insecticide does not linger or persist in 
the environment for long since it is quickly broken down 
into harmless substances. 

Its ability to affect other insects is an added advantage 
to the user; hence its use is common among residents. 
This popular use may have influenced the use of local 
names like wiper, nuvan or ota-piapia, to refer to its ability 
to clear insects completely.  

Nuvan insecticide is used in homes, shops, offices, 
stores or any other enclosed spaces or corridors within 
the house to kill insects, pests and mosquitoes. They are 
also used on gardens or farms to kill pests on plants. 
However, its application against other insects in the same 
house is secondary since these do not present much 
threat as mosquitoes do. 
 
 
Chemical and Physical Properties of Nuvan 
Insecticide 
 
According to ASTDR (1997) and APVM (2008), the 
scientific or IUPAC name for nuvan insecticide is 2,2 - 
dichlorovinyl dimethylphosphate. Its common name is 
dichlorvos while its chemical abstract service name is 62-
73-7. It has a molecular weight of 22.98, and is 
represented by the formular C4H7CL2O2p. 

In its purest form, Nuvan is a colourless liquid. 
According to WHO (1989), it has a boiling point of 35

0
c at 

0.05mm Hg. It is completely miscible with aromatic 
hydrocarbons and alcohols and moderately soluble in 
diesel,   oil,  kerosene,  insoparaffinic  hydrocarbons  and  
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mineral oils (APVMA, 2008). Its ability to affect the 
respiratory tracks of insects comes from its high volatility. 

Nuvan insecticide, according to APVMA (2008) 
dissipates rapidly in most cases when exposed to air, soil 
and water. This dissipation is as result of its high 
volatilization, hydrolysis and microbial degradation. In 
other words, the insecticide does not linger or persist in 
the environment for long since it is quickly broken down 
into harmless substances. 
 
 
EMPIRICAL STUDIES IN NUVAN INSECTICIDE  
 
There have been reviews and studies on nuvan 
insecticide that centred on its carcinogenicity. Reviews by 
Ghandi and Snedeker (1999) among others, sought to 
find evidence of the carcinogenic potential of dichhorvos. 
Although sufficient data to back this is inadequate, 
University of Sidney (2012) opined that the insecticide is 
nevertheless considered as a potential carcinogen. This 
may be what necessitates the use of the language 
‘potential’ ‘possible’, and ‘probable’ carcinogen as seen in 
publications by the ATSDR (1997), USEPA (2011) 
among others.  

A number of reviews and studies were centred on the 
health and environmental impact of nuvan insecticide, the 
channels of entry into the bodies of organisms as well as 
their entry into the environments, and how it reacts under 
different environmental conditions. Few of these studies 
considered user behaviour particularly use practices that 
could be endangering human health and may be a threat 
to the environment. This situation prompted this study, 
more so, as in Makurdi urban areas, insecticides are 
available but not everyone can afford them. But nuvan 
insecticide is affordable, hence its sustained daily use 
due to its low cost. 
 
 
METHODOLOGY  
 
The research design used here was survey. The main 
data collection instrument was the questionnaire. Also, a 
combination of interview and observation were used to 
follow up responses.  
 
 
The Study Area 
 
Makurdi urban area covers an area that lies between 
latitude 7° 37´ 58´´N to 7° 50´ 36´´N and Longitude 8° 26´ 
07´´E and 8° 43´ 11´´E (Figure 1). It is the administrative 
headquarters of Makurdi LGA and the seat of the state 
Government. The town is traversed by River Benue, 
which divides the town into north and south banks. 
Makurdi urban area is generally swampy, with several areas 
lacking adequate drainage system, and indiscriminate 
dumping of solid and liquid wastes almost on every open 
space   and   residential   neighbourhoods.   This   mainly  
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Figure 1. Map of Makurdi urban area. 

 
 
 
explains the persistence and survival of mosquitoes in 
the area.  
 
 
Study Population, Sample Size and Sampling 
 
The study population includes all the residents of Makurdi 
urban area, who use Nuvan insecticide. A sample size of 
225 respondents was selected, with 15 each, from the 17 
endemic areas of the study area. 
 
 
Data Analysis  
 
Data generated were transformed into simple tables that 
showed frequencies and percentages. The regression 
statistical analysis was applied to determine the 
relationship between health effect and use practices, as 
well as use and the effect on the health of the user. The 
multiple regression formular is given as:  
 
y = a+b1x1 + b2x2 + b3x3 +b4x4 + bnxn ……………Eqn 1. 
 
Where  

y= the frequency of use 
a= intercept, 
 b1….bn = regression coefficients. 
x1…..xn = the independent variable, where x1 = one time, 
x2 = two  times, etc 
 
 
RESULTS  
 
Socio-economic characteristics of respondents  

 
Gender 

 
The result indicates that there more adult males (as head 
of households) than women. This shows that the 
respondents had the authority for every decision taken in 
the household, especially as it relates to the use of nuvan 
(Table 1).  
 
 
Education  

 
Many (75.69%) of the respondents have formal 
education, out of which 49.41%  have  tertiary  education.  
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Table 1. Gender of respondents 
 

Residential areas Males % Female % Total % 

17 131 (51.37) 124 (48.63) 255 (100) 

 
 
 

Table 2. Educational status of respondents. 

 

Educational status Frequency Percentages 

Non formal 62 24.31 

Primary 17 6.67 

Secondary 50 19.61 

Tertiary 126 49.41 

Total 255 100.00 

 
 
 

Table 3. Monthly Incomes of Respondents. 

 

Monthly income Frequency Percentage 

Less than 15,000 53 20.78 

15,000-45,000 132 51.76 

Above 45,000 70 27.45 

Total 255 100.00 

 
 

Table 4. Type of Nuvan Insecticide used. 
 

Type  Frequency Percentage 

Mulvap 3 1.18 

DD Force 3 1.18 

VIP 5 1.96 

Sniper  241 94.51 

Any type available  3 1.18 

Total 255 100.00 

 
 
This means that there is a high level of awareness 
among the residents to read, understand about issues 
involving nuvan insecticide use (Table 2). 
 
 
Estimated income  

 
Table 3 shows that a greater number of the respondents 
(51.76%) earn N15,000 to N15,000, and clearly depicts 
the civil service nature of the state, while those (20.78%) 
who earn below N15,000 are mainly those in the informal 
sector  
 
 
Type of Nuvan Insecticide Used And Reasons For 
Preference  
 
Nuvan is sold in the area under different label names that  

manufacturers use in differentiating their products. Table 
4 shows that sniper brand of nuvan insecticide is most 
widely used (94.51%) in the area. On the reason for the 
preference of the brand, 83.53% gave reason of being 
recommended, and 16% attributes it to its effectiveness.  
 
 
Types of Packages in Use and Frequency of 

Purchase and Use 
 
Packaging in disposal syringe is the most (63.53%) 
preferred, for the simple reason that it is the most 
convenient to handle as well as easy to handle. 

On frequency of purchase, 56.08% buy daily, 20% 
weekly, 17.65% monthly and less than 4% whenever they 
can afford (Table 5). 

On the frequency of use, responses indicate that it 
ranges   from   1-3 times  per  night,  depending  on  the  
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Table 5. Types of packages in use. 
 

Types of package Frequency Percentage 

Disposable syringe 162 63.53 

Sealed plastic bottle 92 36.08 

Measured into a container of choice 1 0.39 

Total  255 100.00 

 
 
 

Table 6. Methods of application. 

 

Methods Frequency Percentage 

Dose multiplication 16 6.27 

Spray on walls 24 9.41 

Spray on doorways and windows 3 1.18 

Pour a lot on one place 4 1.57 

Few drops in different parts 208 81.57 

Total 255 100.00 

 
 
 

Table 7. Usage Actions. 

 

Actions Frequency Percentage 

Wait outside for at least 30 mins 149 58.43 

Go to sleep 84 32.94 

Continue with whatever I was doing 22 8.63 

Total 255 100.00 

 
 
 

Table 8. Sources of Supply. 
 

Source Frequency Percentage 

Agrochemical shop 106 41.57 

Roadside 148 58.04 

Supermarket 1 0.39 

Total  255 100.00 

 
 
individual and the severity of bites of mosquitoes. While 
60.39% use nuvan insecticide once per night, 33.73% 
use twice per night, and 5.88% use thrice per night. 

 
 
Methods of Application and Reasons for Preference  
 
Most people (81.57%) use the method of allowing few 
drops in different parts of the room, followed by 9.41% 
that spay on the walls. 66.27% attribute the reason for 
this method to instructions from others (Table 6). 
 
 
User Actions after Application  
 
58.43% of the respondents would wait outside for at least  

30 minutes before they go inside the room, to avoid 
excessive inhalation (Table 7). 

 
 
Sources of Supply 

 
58.04% of the respondents purchase nuvan from 
roadside vendors, as 41.57% purchase from 
agrochemical shops to avoid adulteration (Table 8). 

 
 
Sources of Nuvan Insecticide 

 
While 51.56% obtain use instructions at the sales points, 
45.33% read it from the labels (Table 9).  
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Table 9. Source of use Instructions 
 

Sources  Frequency Percentage 

Sales point 146 51.56 

Labels 102 45.33 

Friends, colleagues and neighbours   7 3.11 

Total  255 100.00 

 
 
 
Health Conditions Users Experience after Using 
Nuvan and Duration 
 
The health conditions include sweating, sneezing and 
catarrh, difficulty in breathing, and headache. On 
duration, 72.16% claim it lasts for a few hours, as 19.61% 
say it lasts for a few days. On frequency, most people 
(83.14%) experience the health challenge daily. 
However, 80.78% did not seek for medical attention, 
whereas only 7.84% did. 

On users’ perception of nuvan as a health hazard, 
majority (75.29%) accept that it is, but 5.10% only 
accepts that it only kills insects not humans. Generally, 
the user perception of nuvan insecticide shows that: 
 
i. Nuvan insecticide is cheap 
ii. People prefer to endure the illness nuvan insecticide 
causes than to get the bites and irritating noise from 
mosquitoes.  
iii. Nuvan insecticide is commonly used by almost every 
household in Makurdi urban area. 
 
 
FACTORS THAT INFLUENCED THE USE OF NUVAN 
INSECTICIDE  
 
The use of nuvan insecticide increased to its present 
popular status recently. This must have been triggered by 
certain factors that encouraged its use as well as the 
spread in the use of the methods that are not in 
accordance with safety guidelines. From this study, the 
factors are: 
 
Income: A look at the income profile of respondents 
revels that majority (51.76%), the people receive N15,000 
and N45,000 per month, while 20.78% receive less than 
N15,000 per month. These amounts are grossly 
inadequate, and so affect their purchase and used 
methods. The level of income is an important determinant 
of the type of insecticide used, how it is used (e.g dose 
multiplication), and adherence to use guidelines.  
 
Occupation: The occupation of an individual is found to 
be related to his level of income because the former 
facilitate the later. As such the type of occupation 
determined the income as well as the type of insecticide 
used.   For   instance,  civil  servant  with  an  income  of  

N45,000 and above was observed to be able to sustain 
the daily use by purchasing the bottle of nuvan (with use 
instructions) whereas a farmer with far less income would 
purchase in measures (such as syringe, without use 
instructions) and depend on others for use instructions. 
This results to abuse and desperate need for results 
which often culminates to enduring different health effect, 
even from dose multiplication 
 
Level of Education: The level of education of users of 
nuvan insecticide facilitated or impeded their ability to 
source for an obtain information about the insecticide. 
75.69% of the respondents have some form of formal 
education, while 24.31% have not. This last category 
patronizes nuvan insecticide in disposable syringes, and 
uses them without use instruction. Education encourages 
compliance and awareness of impact of insecticide use.  
 
Influence of Neigbourhoods: Neigbourhoods are social 
communities with considerable interactions among 
members. This interaction influences the actions, 
attitudes, behavours, preferences or choices of 
individuals who live in such neigbourhoods. In this study 
58.04% purchase and 7.06% obtain use instructions from 
the neigbourhood, as well as dose multiplication in low 
income area (Akpehe, Logo, Kanshio and Wadata) but 
not in high income area (High Level, New and Old GRAs)  
 
Lack of Environment Education and Awareness: In 
this study, some resident (80.78%) were observed to act 
in complete disregard of safety regulation. The current 
incidence and persistence of malaria in the area is highly 
linked to blocked drains, dirty and bushy household 
environment, stagnant water that accumulates around the 
houses, lack of household sanitation practices, etc. This 
therefore means that the current uses of nuvan 
insecticide in the area do not suggest that environmental 
education and awareness have impact on its users. 
 
 
Relationship between Nuvan Use Practices and 
Health Effects  
 
The relationship between nuvan use practices and health 
effects was achieved using the multiple regression 
analytical technique of Eqn 1.  

The regression model  developed  used  the  frequency  
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Table 2. Model Summary for Seating, Sneezing and Catarrah, Difficulty in Breathing and No Effect. 
 

Health Effects  R
2
 % 

p-values t-cal 

X1 X2 X3 X1 X2 X3 

Sweating  0.089 8.9 0.614 0.692 0.706 0.516 0.406 0.386 

Sneezing & catarrh 0.454 45.4 0.274 0.151 0.449 -1.143 -1.516 -0.781 

Dif. in breathing   0.41 41 0.646 0.684 0.753 0.470 0.416 0.321 

No effect  0.091 9.1 0.919 0.911 0.709 0.103 0.115 -0.382 

 
 
 
as the independent variable and the health effects 
experienced like sweating, sneezing and catarrh, difficulty 
in breathing and no effect as dependent variables.  

The model summary is given in Table 10.  
Table 10 shows that 8.9% of sweating is related to the 

number of times the nuvan insecticide was used. The 
remaining 91.1% can be related to weather condition and 
the closure of windows at night. The p-values of the 
frequencies of use are all positive and higher than the t-
calculated, which shows that there is a positive and 
significant relationship between sweating and the 
frequency of use. This means that an increase in 
sweating results in the increase in frequency of use, and 
implies that the sweating is more preferred to mosquito 
bite and noise.  

For sneezing and catarrh, 45.4% of their incidences are 
related to the frequency of use. The remaining 54.6% 
could be attributed to changes in weather conditions. The 
p-values are positive, while the t-calculated are negative 
and high and imply that there is a negative relationship 
between sneezing and catarrh and the frequency of use. 
This means that an increase in sneezing and catarrh 
results in a decrease in the frequency of use. 

The incidence of difficulty in breathing is explained by 
41%. The remaining 59% could result from hot weather 
and the stuffy nature of closed rooms. The p-values are 
positive and significant and higher than the t-calculated. 
This implies that there is a positive significant relationship 
between difficulty in breathing and frequency of use. This 
means that an increase in difficulty of breathing is as a 
result of increase in frequency of use. 

For those that experience no health effect, their 
condition is explained by 9%. The remaining 91% could 
be explained by errors or accidental exposures. The p-
values are very high and positive, while the t-calculated 
are low and positive except for X3 (there times) that is 
negative. This means that increasing use frequency from 
1 to 2 have no effect on the user because of care and 
precaution, but increasing to 3 times would increase the 
likelihood of exposure and subsequent effect.  
 
 
Summary and Conclusion  
 
Most neighborhoods in Makurdi urban area have a high 
concentration of low-income earners who depend on 

sniper type of Nuvan insecticide for the treatment of 
houses against mosquitoes. They purchase it in 
disposable syringes for economic reasons. However, 
dose multiplication and other use practices that endanger 
the health of the users are more prevalent. User 
decisions and practices are influenced by income, 
occupation, level of education, influence of neighbours 
and lack of environmental education. Sweating, sneezing 
and catarrh, and difficulty in breathing are the major 
health effects that users experience when exposed to 
nuvan insecticide  

 
 
Recommendations  
 
In other to preserve the health of the user and prevent 
greater health impact, more efforts need to be put in 
place in the area of environmental education. The public 
needs to be sensitized on the choice and use of 
insecticides and other chemicals  

The introduction and free distribution of long lasting 
mosquito treated nets should be expanded to ensure that 
more people gain access to them.  

Regulatory agencies should look into the sales and 
distribution of insecticides and chemicals, as well as train 
regularly the agro-chemical shop owners on the correct 
information and use of chemicals to help educate the 
buyers.  

Finally, the urban environment needs renewal and 
upgrading in the areas of sanitation and infrastructural 
provision. These will go a long way in reducing the 
prevalence of mosquito infestation and attack.  
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