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Abstract

The widespread use and misuse of dichlorvos, an organophosphate insecticide presents an
important environmental and ecological problem in Nigeria. The use in both urban and rural
areas against insects in residences, farms and storage facilities takes place within Lafia
metropolis affecting both target and non-target insect species, and other animals including
humans. The aim of the study was to assess the knowledge, attitude and practices of residents
of Lafia metropolis on the use of dichlorvos which is one among the numerous pesticides
available in the open market. Data collection was achieved using a validated questionnaire
distributed in four selected locations within Lafia metropolis in May 2021 and June 2023.
Results showed that out of a total of 2,857 respondents, 1,392 (97.62%) had known dichlorvos
in 2021 out of which 1,094 (78.59%) had used it themselves, while 1,422 (99.37%) had known
dichlorvos in 2023 out of which 1,217 (85.58%) had used it indicating a significant increase in
the period of study (p<0.05). Results also indicated that respondents learned to use dichlorvos
majorly from family and friends in 2021 and 2023 (p<0.05; p=0.0014), while they applied it to
farms, storage facilities and homes (p<0.05; p=0.0063) without protective clothing (p>0.05;
p=0.219). Though the respondents indicated willingness to be trained on the proper use of
dichlorvos (p<0.05; p=0.0397), the study further recommends constant monitoring of the
distribution and sale to minimize any increase in dichlorvos misuse, which can impact
negatively on the human health and environment.
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Introduction

The continuous quest for development via industrialization and urbanization in the past years
has led to a series of increase in environmental contamination from different chemical sources
(Ombugadu et al., 2023), some of which are from agrochemicals which are pesticides used to
control pests and enhance agricultural productivity to ensure food security (WHO, 2017; Yusuf
et al., 2017). People often use the term "pesticide™ to refer only to insecticides, but it actually
applies to all the substances used to control pests (Zhang et al., 2021). Insecticides are chemical
substances used to kill insects which can be used against insect eggs and larvae. Furthermore,
they are described as chemicals used to control insects by killing them or preventing them from
engaging in undesirable or destructive behaviours (US EPA, 2021).

Unfortunately, the effect of the use of such agrochemicals and their residue on non- target
organism were not fully considered (Omitoyin et al., 2006), but the effect of these chemicals

_ TRvtificial intelligence: Blessing or Curse

to National Development in Nigeria

ANNUAL INTERNATIONAL
CONFERENCE
4TH — 5TH March, 2025



https://lafiascijournals.org.ng/index.php/iacproceedings/index

Proceedings of the 4th FULAFIA International Annual Conference

https://lafiascijournals.org.ng/index.php/iacproceedings/index 9
Print ISSN: 1595-6237 E-ISSN: 1595-6229

o ISBN: 978-978-774-671-4 _
on non-target organisms is an issue of concern (Hassan and EI Nemr, 2020). The residual toxins

can be carried from one place to another, or from one organism to another along a food chain
and their role in degradation of the ecosystem cannot be ignored (Jeyaratnam, 1993) as it could
be accumulated in the tissues of non-target organisms, thereby influencing their ability to adapt
to their environment. In addition, they can also disrupt the natural ecosystem and impact the
human body acutely and permanently through the food chain (Ali et al., 2021) and compromise
the health of humans generally.

In a developing nation like Nigeria where farming activities are practiced, there is a general
acceptance and use of pesticides such as dichlorvos which is an insecticide for the control of
insect pest (Yusuf et al., 2017). Unfortunately, this has led to the increasingly indiscriminate
use by both trained and untrained persons, thus elevating concentrations in different
components of the ecosystem (Yusuf et al., 2017). In addition, careless handling, accidental
spillage, or discharges of untreated effluents into the environment which all have harmful
effects on aquatic or terrestrial animals, and contribute to long term effects of these hazardous
chemicals in the environment like bioaccumulation, as well as the rapid loss of biodiversity
(Jeyaratnam, 1993; Odiete, 1999; Ali et al., 2021).

Dichlorvos with an IUPAC name Dimethyl 2,2- dichlorovinyl phosphate and synonyms which
include 2,2-dichlorovinyl dimethyl phosphate, DDVP (CERI, 2007) is a contact and oral
insecticide with fumigant and penetrant actions, and is categorized as a class 1B
organophosphate insecticide which are described as highly hazardous in nature (EPA, 2006).
It was a commonly used pesticide globally in the past due-to.their.its reported degradation
ability (Deka and Mahanta, 2015), but now restricted or banned in some districts and countries
due to its damage to the human nervous system, and concerns over its potential carcinogenic
properties (Okoroiwu and Iwara, 2018; Southwark Trading Standards, 2022).

Though dichlorvos has many trade names (Deka and Mahanta, 2015), it is quite popular under
the name ‘Sniper’ among other brand names. It is among the frequently used insecticides in
Lafia metropolis and the neighboring peri-urban communities for the control of insect pest and
other arthropods on both farms and in storage facilities (Yusuf et al., 2017). Like other major
cities of the North-Central zone of Nigeria, the people in Lafia metropolis stand the risk of the
accumulation of dangerous levels of this chemical in the environment by the large volumes of
dichlorvos indiscriminately distributed and sold in the open market to residents, most of whom
lack proper formal training on the safe use strategies which can negatively impact the quality
of life and public health of humans (Okoroiwu and Iwara, 2018).

To this end, this study aimed to assess the level of knowledge, attitude and practices of Lafia
residents on the use of dichlorvos sold in Lafia metropolis, Lafia, Nasarawa state within the
study period.

Materials and methods

The study was carried out as a descriptive survey which employed random sampling technique
for data collection with the use of a structured questionnaire as described by Manjunatha
(2019). A descriptive research survey deals with the investigation of the status of things or the
relationship existing between current events and situations (Chatfield, 1982). This study was
concerned with the collection of data for the purpose of describing and interpreting existing
conditions, the prevailing practices, beliefs, attitudes and any other ongoing process related to
the use of dichlorvos in Lafia. The descriptive approach was also employed to objectively
monitor systematic procedures to measure human behaviour of the residents in the study area
(Kothari and Garg, 2014; Manjunatha, 2019).
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The study was conducted in Lafia located in Lafia Local Government Area of Nasarawa state

and is located in the north-central geopolitical zone of Nigeria. It is the state capital of
Nasarawa state with a total land area of 2,827km2 and is located between latitude 80 29N and
longitude 8o 51”E (Ombugadu et al., 2023). Four selected locations for the study include Doma
road and Makurdi road in 2021 while Shendam road and Jos road were sampled in 2023.

The instrument used was developed based on the main variables of the study. The questionnaire
was divided into two sections: A and B respectively with section A comprising personal data
of the respondent such as gender, age, education and occupation; section B comprised of fifteen
statements in the form of questions which concern the variables of the study. To address the
variables in the study, the respondents were asked to select either the ‘YES’, ‘NO’ or any other
relevant options against each question that is perceived as most appropriate to them. The
instrument was validated by experts from the Department of Sociology, Federal University of
Lafia. The reliability of the instrument was established by adopting the test - retest method in
a presurvey after which the necessary corrections were made on the instrument.

Data obtained from the descriptive survey were analysed by chi square test using Microsoft
Excel (office 2019) and compared between the years statistically. The values P < 0.05 were
considered statistically significant.

Result and Discussion

A total of 2,857 respondents participated in the survey out of 2,880 questionnaires distributed
in the four locations in Lafia metropolis, Nasarawa state during the period of study. In May
2021, 1,426 out of 1,440 respondents were participants while in June 2023, 1,431 out of 1,440
respondents participated successfully. Demographic data of the respondents for 2021 and 2023
are shown in Figures 1 and 2 indicating no significant difference (P=0.892) between the
different periods of data collection. However, results show the percentage of male to female
which was 51.6% and 48.4% in 2021, while 50.9% and 49.1% in 2023. This slightly differs
from the projections of Brinkhoff (2022) who projected males to be 50.2% and females to be
49.8% based on the future projections of the 2006 National Population Census.
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Demographic data show that individuals aged 31-45 years constituted the largest proportion of
respondents, accounting for 42.9% in 2021 and 44.8% in 2023. This variation may be
influenced by factors such as the timing, day, or season of data collection, as well as lower
female participation. These findings align with Onuoha (2016), who reported that the primary
economic activities in the area include the cultivation of cash crops such as yam, cassava, rice,
melon, maize, cowpea, groundnut, vegetables, millet, guinea corn, sesame, and sugar cane
alongside fish farming and mining.
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Figures 3 to 17 shows the results of respondents in the study area to various questions on their
knowledge, attitude and practices on the use of dichlorvos. All respondents indicated having
knowledge of pesticides and its types with herbicides, insecticides and rodenticides being the
most commonly known as seen in figure 4. While over 97.0% of respondents recognized
dichlorvos by its market name, only 76.7% reported using themselves in 2021 while 85.0%
used it themselves in 2023 indicating a significant difference between the period of study
shown in figures 5 and 6 respectively. Abaukaka et al. (2020) reported that dichlorvos has been
widely used and abused in different regions, especially the northern part of Nigeria for several
reasons. The indiscriminate application on farms and farm produce, topical application to
combat ectoparasite infestation and even for suicide attempts are generally on the rise due to
increased access by individuals. This is also in agreement with findings of Yusuf et al. (2017)
who advocate for improved measures to combat the use of this banned pesticide in our
environment.
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By practice, figure 8 showed respondents reported learning to apply dichlorvos mainly from
family and friends in both 2021 and 2023 indicating an increase while learning from
professionals recorded the lowest in 2021 and further reduced in 2023 indicating significant
differences. This implies there is a growing gap of knowledge on the proper use of dichlorvos,
lack of adequate training and retraining opportunities for end users. The untrained or semi
trained persons therefore fill in this gap (Abaukaka et al., 2020). Furthermore, 40.1% reported
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using dichlorvos 3 -5 times a year and the trend maintained in 2023 indicates the importance

of the insecticide to users for their various activities (US EPA, 2021).

HOW RESPONDENTS LEARNED TO
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Figure 83: Response to Question six from the
study area (p=0.0014)

Figure 7: Response to Question five from the
study area (p=0.0063)
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Figure 9: Response to Question seven from the
study area (p=0.311)

Figure 10: Response to Question eight from the
study area (p=0.232)
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Figure 12: Response to Question ten from
the study area (p=0.334)

Figure 11: Response to Question nine from
the study area (p=0.106)
Though the results show that dichlorvos was most commonly used on farms, in storage
facilities, and within homes, as illustrated in Figure 7 however, a majority of respondents
(83.6%) in 2021 and (86.6%) in 2023 (Figure 13) reported not using standard protective
clothing, with no statistically significant difference between the two years, indicating a trend
that shows the users do not attach any importance to the use of standard protective clothing.
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Figure 15: Response to Question thirteen from Figure 16: Response to Question fourteen from
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This is in agreement with Yusuf et al. (2017), while despite more than 83% of respondents
expressing little concern about the distribution, sale, and use of dichlorvos (Figure 15), 86.7%
indicated a willingness to receive training on its proper use (Figure 17). This finding is however
in contrast to Abaukaka et al. (2020) who reported an unwillingness of users of dichlorvos to
properly trained if granted the opportunity. This is in agreement with Yusuf et al. (2017) that
reported the poor management practices associated with dichlorvos usage by the end users and
lack of campaign strategies by the regulatory authorities.
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Conclusion

The present study has indicated that the knowledge, attitude and practices of Lafia residents on
the proper use of dichlorvos against insect pests is lacking among many residents in the study
area. The requisite knowledge on the appropriate ways to handle such a toxic organophosphate
insecticide in terms of its licenced distribution, sale in the open market, application and disposal
are critical to preventing environmental contamination and pollution, as well as maintaining an
optimum public health profile of residents in Lafia. Therefore, the urgent need for the
regulatory authorities to ensure quality monitoring of the distribution and sale of dichlorvos in
every district of Lafia to minimize any misuse is crucial, in addition to sensitization training of
residents on the proper use of this insecticide will go a long way to reduce contamination levels
in the environment. Further research should be conducted to ascertain the level of
contamination in the environment on both target and non-target organisms.

Acknowledgment

We want to thank the Vice-Chancellor and management team for providing the enabling
environment to carry out this research work.

Conflict of Interest
Authors have declared that there is no conflict of interest.

References

1. Ombugadu, A., Ahmed, H.O., Goler, E.E., Abok, J.I., Da’an, S.A., Dogo, K.S. and Markus,
M. (2023). Comparative Study on Bioaccumulation of Lead (Pb) in Some Birds and Plant
Species in Rapidly Degrading Mining Sites in Three Selected Local Government Areas of
Nasarawa State, Central Nigeria. Biomedical Journal of Scientific and Technological
Research, 53(3), 44713 - 44726.

2. World Health Organization (WHO) (2017). Pesticide residues in food: Report of the Joint
Meeting of the FAO Panel of Experts on Pesticide Residues. FAO Plant Production and
Protection Paper 232.

3. Yusuf, S. R., Lawan, S. H., Wudil, B. S. and Sule, H. (2017). Detection of Dichlorvos
Residue in Cowpea grains, six months after application using High Performance Liquid
Chromatography. Asian Research Journal of Agriculture 7(4): 1-6. ISSN: 2456-561X.
DOI: 10.9734/ARJA/2017/37992

4. Zhang, W., Pang, S., Lin, Z., Mishra, S., Bhatt P. and Chen S. (2021). Biotransformation
of perfluoroalkyl acid precursors from various environmental systems: Advances and
perspectives. Environ. Pollut. 272:115908. Do1:10.1016/j.envpol.2020.115908

5. United States Environmental Protection Agency (US EPA) (2021). Types of Pesticide
Ingredients.  https://www.epa.gov/ingredients-used-pesticide-products/types-pesticide-
ingredients

6. Omitoyin, B.O., Ajani, E.K. and Fajimi, O.E. (2006). Toxicity of Gramoxone (Paraquat)
to Juvenile African Catfish, Clarias gariepinus (Burchell, 1822). American-Eurasian
Journal of Agricultural and Environmental Science, 1,26-30.

7. Hassan, M. A. and El Nemr, A. (2020). Pesticides pollution: Classifications, human
health impact, extraction and treatment techniques. Egyptian Journal of Aquatic
Research. 46: 207-220.
https://www.sciencedirect.com/science/article/pii/S1687428520300625

8. Jeyaratnam, J. (1993). Pesticides can be a Pest. Chemical Safety. Magazine of the World
Health Organization. 46(5): 28.

"Artificial Intelligence: Blessing or Curse

to National Development in Nigeria
e

ANNUAL INTERNATIONAL
CONFERENCE
4TH — 5TH March, 2025



https://lafiascijournals.org.ng/index.php/iacproceedings/index
https://www.epa.gov/ingredients-used-pesticide-products/types-pesticide-ingredients
https://www.epa.gov/ingredients-used-pesticide-products/types-pesticide-ingredients

Proceedings of the 4th FULAFIA International Annual Conference

https://lafiascijournals.org.ng/index.php/iacproceedings/index I8
Print ISSN: 1595-6237 E-ISSN: 1595-6229

ISBN: 978-978-774-671-4
9. Ali, M. M., Hossain, D., Al-Imran, Khan, M. S., Begum, M. and Osman, M. H. (2021).

Environmental Pollution with Heavy Metals: A Public Health Concern. Chapter One in
IntechOpen, p. 1-19.

10. Odiete, W. O. (1999). Environmental Physiology of Animals and Pollution. Diversified
resources Ltd, Lagos. 261pp.

11. CERI (2007). Chemical Evaluation and Research Institute: Hazard Assessment Report on
Dimethyl 2, 2- dicholorovinvyl phosphate. CERI Tokyo, Japan.

12. EPA (2006). Registration eligibility decision for dichlorvos (DDVP). United States
Environmental Protection Agency, Washington D.C.
www.epa.gov/pesticides/registration/REDs?ddvp_ired.pdf

13. Deka, S. and Mahanta, R. (2015). Dichlorvos toxicity on Fish: A review. European
Journal of Biological Research. 5(3):78-85.

14. Southwark Trading Standards (2022). DDVP 1.1 Stop lllegal Insecticide/Pest Poison: Are
you selling banned goods? Message from Southwark Trading Standards. February, 2022.

15. Okoroiwu, H. U. and Iwara, I. A. (2018). Dichlorvos toxicity: A Public Health perspective.
Interdiscip Toxicol. 11(2): 129-137. Published online 2019 Mar 2. doi: 10.2478/intox-
2018-0009

16. Manjunatha, N. (2019). Descriptive Research. JETIR, 6(6), 863-867. www.]etir.org

17. Chatfield, C. (1983). Statistics for Technology. A Course in Applied Statistics. 3™ Edition.
Chapman and Hall, London. Pp134.

18. Kothari, C.R. and Garg, G. (2014). Research Methodology: Methods and Techniques. 3™
Edition. New Age International Publishers, New Delhi. Pp 449.

19. Brinkhoff, T. (2022). Lafia. Lafia Local Government Area in Nigeria. City Population —
Statistics, Maps and Charts.
https://www.citypopulation.de/en/nigeria/admin/nasarawa/NGA026008 _lafia/

20. Onuoha, K.M. (2016). Nature s Signatures: Creating Wealth from the Solid Minerals
Resources of Nasarawa State, Nigeria, p. 23.

21. Abaukaka, Y. A., Sanusi, S., Ozigi, K. A. and Malo, F. U. (2020). Assessment of the
cytotoxic and mutagenic potential of dichlorvos (DDVP) using in silico classification
model; a health hazard awareness in Nigeria. Environmental Analysis Health and
Toxicology, 35(3): Pp 11. Article ID: €2020016. https://doi.org/10.5620/eaht.2020016

ANNUAL INTERNATIONAL

CONFERENCE - . = =
4TH — STH March, 2025 _ . to National Development in Nigeria



https://lafiascijournals.org.ng/index.php/iacproceedings/index
http://www.epa.gov/pesticides/registration/REDs?ddvp_ired.pdf
https://doi.org/10.2478%2Fintox-2018-0009
https://doi.org/10.2478%2Fintox-2018-0009
http://www.jetir.org/

