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Abstract

Climate change has become a topical issue globally, due to its effects on the physical, chemical and
biological systems of the world. Studies revealed that climate influences the living conditions of people
to various degrees and direction. This study assessed people’s perceptions on the determinants of their
vulnerability to climate-related health risk. Data on people’s perception was obtained in December 2023
from the community using seven hundred and eighty-four (784) structured questionnaires. The
obtained data were analysed using descriptive statistics and the results were presented using tables.
Findings showed that 40.3% strongly agreed and 39.2% agreed that rainfall variability, with weighted
mean score of 4.06 and ranking order of first position is the major biophysical determinant of people's
vulnerability to climate health risk. while vegetation cover recorded the lowest weight of 3.59 with last
ranking order. However, as per socio-economic determinants the study indicated population growth
with highest weighted mean score of 4.06 and therefore rank as the first determinant. On the other hand,
findings indicated entitlement with only about 24.5% and 26.3% of the respondents strongly agreed
and agreed respectively that this factor is among the determinants of vulnerability to climate health risk
with weighted mean score of 3.48.
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Based on these results it is concluded that, there are various biological, physical, social and economic
factors that determine peoples’ vulnerability to health-related risk in Kano State. Therefore, it was
recommended that the government, nongovernmental organizations and individuals should join hands
for the provision of appropriate mitigation and adaptation strategies.
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INTRODUCTION

Climate simply refers to the average weather conditions of a place in terms of its average and
variability over a certain period of time. Climate varies from place to place and time to time,
depending on many factors the latitude, distance to the sea, vegetation, presence or absence
of mountains and or other geographical factors. Because climate forms part of life, it has
profound influence on life. Climate and its variations are highly essential for health, food
production and general well-being of the environment. However, the level at which it affects
people health depends on how vulnerable they are. Some groups of people are more
vulnerable to climate health risks than others (USGCRP, 2016). US EPA (2023) stated that three
factors contribute to people vulnerability to climate health risk: the degree to which people
or groups are affected by a stressor such as higher temperatures; physical contact between a
person and a stressor; and adaptive capacity.

Vulnerability to climate as defined by IPCC (2007) is the degree to which a system is
susceptible to, and unable to cope with, adverse effects of climate such as climate variability,
climate change and other extremes climate events. Vulnerability to climate according to Costa
and Kropp (2013) is a situation by which community underlines the capacity of their system
to anticipate, cope with, and recover from the impact of climate variation. This definition
implies that a system such as public health is vulnerable to climate health risk, if it is exposed
and sensitive to its effects and at the same time has only limited capacity to adapt. Therefore,
a system (public health) is less vulnerable if it is less exposed, less sensitive or has a strong
adaptive capacity to climate variability and change (Smit and Wandel, 2006).

Thus, vulnerability to climate health risk is the lack of capability by individuals, groups or
communities to cope with and adapt to any external stress placed by climate on their
environment. This external stress and the environment may be biophysical, such as
topography, land use and baseline weather conditions, and socioeconomic, such as wealth,
education and technology.

Occupational groups, such as outdoor workers, paramedics, firefighters, and transportation
workers, as well as workers in hot indoor work environments, will be especially vulnerable
to extreme heat and exposure to vector borne diseases (USGCRP, 2016). Changes in
temperature and precipitation, as well as droughts and floods, will affect agricultural yields
and production (USDA, 2015) which in turn influence people health risk. In addition, declines
in human health in one country can affect the other country through trade, migration, and
immigration (CCSP, 2008). Some researchers use the term socioeconomic vulnerability to
separate it from the biophysical ones, which according to them are more of natural hazards.
For instance, according to Budlender and Moussie (2013) vulnerabilities in the context of
socioeconomic sector reflect gender differences, as in many societies caring for the sick falls
principally to women and girls. But, extrinsic, socioeconomic factors causing vulnerability to
climate health risk such as heat are mainly related to location-specific living and working
conditions. The homeless (Walters and Gaillard 2014) and people who cannot afford air-
cooling (Smith et al., 2014) are related with variation on the climatic elements. Loughnan et al.
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(2014) also stated that heat disproportionately impacts socioeconomically disadvantaged
households because they have less access to urban green infrastructure, which would reduce
the climate health risk.

Climate variability/change is expected to impact on the health sector more especially
emergence and transmission of diseases in various ways, such as increased variability with
regard to temperature and rainfall. However, effective measures to protect health from
climate variability /change impacts require assessments that enhance the understanding and
integration of information about local and population level of vulnerabilities (Haines, 2008).
Vulnerability to climate health risk depends on how the health system is sensitive and
adaptive to the character, magnitude, and rate of its variability to which it is exposed. This,
therefore include assessment of climate health risk through the analysis of how communities
are exposed and sensitive to hazards, regional weather and climate drivers; such studies also
benefit from participation of a range of stakeholders at the community level (Ebi et al., 2017).

Kano State suffers from several critical problems in human and infrastructural development
that may lead to the occurrence of climate health risk. The State experience emergence and re-
emergence of diseases at different scale. The indications of climate variability /change in the
State for instance, are visible as in other parts of the universe. The State was among the most
vulnerable areas to climate variability in Nigeria through rise in temperature and reduction
in the amount and duration of rainfall (Weber et al., 2018). These imply that large proportions
of people in Kano State are vulnerable to climate health risk. However, majority of studies on
climate in the state mainly concern with the pattern of the climatic elements and assessment
of impact using raw data. This therefore, call for more understanding on the linkages between
outbreak of diseases and factors associated with it such as climate and how people in the area
perceived the concept the relationship.

MATERIALS AND METHODS

The Study Area

Kano State extends from Latitude 10°3' N to 12°3' North of the Equator and Longitude 7°35' E
to 920" East of the Prime meridian with a total land area of about 20,760sq km. (Figure 1). The
State is made up of 44 Local Government Areas (LGAs) which comprises 36 in the rural area
and 8 in the metropolis. It is bounded by Jigawa State on the North and North-East, Katsina
State to the North West, Bauchi State to the South-East, and finally Kaduna State to the South-
West. The predominant period of maximum rainfall in the State begins in June to early
September; and almost 40% falls in the month of August (Zakari et al., 2018). The total annual
rainfall of the state as reported by Abdullahi (2023) has been about 769 mm in the northern
part and 1062 mm in the southern part. Temperature in the state varies from warm, hot to
cold seasons with the occurrence of the Harmattan between November and February.
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Figure 1: Study Area Map
Source: Abdullahi (2023)

The temperature also varies with locations where the metropolitan area has higher
temperature due to concentration of population and industrial activities, followed by the
Eastern part in areas, such as, Ajingi and Gabasawa LGAs, which are semi-arid in nature
(Abdullahi, 2023). April is the hottest month in the State with average high and low
temperature of 38.2°C and 23.6°C respectively, while the month of December is the coolest
month with average high and low temperatures of 31.1°C and 13°C respectively (Weather
Atlas, 2020). This variation in the climate characteristic of the state affects both, the biophysical
and socioeconomic pattern in the area including the spatial and temporal distribution of
various diseases.

METHODS

Types of data used in the study

The types of data used in this study includes people perception on the environmental
(topography, land uses, infrastructural ages, temperature, rainfall, relative humidity, wind
and vegetation cover) and socioeconomic (wealth, industrialization, education, entitlement,
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age, population growth and economic growth) determinants of their vulnerability in relation
to diseases.

Source and techniques of data collection

Data for this study was sourced using structured questionnaire adapted from WHO Regional
Office for Europe (2018) as the instrument to solicit information from respondents. The
questionnaire are closed-ended questions inform of Likert scale in a range of 1 to 5, such as 5
- strongly agree, 4 - agree, 3 - uncertain, 2 - disagree and 1 - strongly disagree.

2.2.2.1 Sample size and sampling technique.

Kano State, according to NPC (1991) is having the total population of 5,810,470 people. This
data was projected to 2023 population figure using Newman'’s (2001) method of population
projection as given in equation 1:

Pn=Po + (% XPo) oo Equation 1

Where: Pn = Population in the recent year;

Py = Population in the base year (5,810,470)

R = annual growth rate (2.6%)

n = number of intermediary years (31 years)

Hence, as at 2023 the population of the study area stood as 12,504,131 Krejcie and Morgan’s
(1970) technique, which stated that, where a population ranges between 10, 000, 000 and 100,
000, 000, the sample size to use is 784 at 95% confidence level and 3.5% Margin of error was
adopted. Therefore, the sample size of 784 was used.

In this study, multi-stage sampling technique was adapted were by Local Government Areas
(LGAs) was clustered based on senatorial zones. To obtain the sample distribution, in the first
stage, 20% of the 44 LGAs of the State were selected as sample and get 9 LGAs. In the second
stage, within the sampled LGAs, 20% (18) of the total number of wards was selected. To get
the sampled wards, the wards in each sampled LGA were arranged on the basis of population
size and then the ones with the highest and lowest population in each ward were selected.
The number of respondents per award is presented in Table 1.

Table 1: Sampled Wards and Number of Respondents in the Study Area

Senatorial Zones Selected Sampled 1991 2023 Pop. Number of
LGAs Wards Population Projection Respondents
Kano North Dawakin Tofa Dawaki west 16, 235 34938 62
Marke 4,521 9729 17
Kunchi Kunchi 7,427 15983 28
Shuwaki 2707 5826 10
Kano Central Garun malam Garun malam 10,142 21826 39
Yalwan yada 3,217 6923 12
Kumbotso Chiranchi 19,614 42209 75
Challawa 4,261 9170 16
Nassarawa Gama 40,147 86396 153
Kaura goje 15,317 32962 58
Kano South Bunkure Bunkure 13,285 28589 51
Gafan 2,847 6127 11
Karaye Karaye 9,617 20696 37
Turawa 2,728 5871 10
Rogo Sabon Gari 16,085 34615 61
Gwangwan 4,162 8957 16
Wudil Wudil 29, 969 64493 114
Kausani 3,518 7571 14
Total 205,799 442881 784
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To administer the questionnaire among the sample households, random and systematic
sampling techniques were used. The first house was picked randomly, and others were then
picked at regular intervals of twenty houses until the numbers of households required were
exhausted and in every household; husband or wife was allowed to answer the questions as
used by Abdullahi (2018).

Data analysis
Responses obtained from the respondents through questionnaire administration under
biophysical and socio-economic determinants of vulnerability were entered into Microsoft
excel in the appropriate rows and columns of tables. Analysis was conducted using
descriptive statistics inform of percentage. Also, the Likert scale as 5 = high influence, 4 =
moderately influence, 3 = low influence, 2 = no influence, 1 = uncertain was also used to assess
the perception of respondents on the influence of the determinants using the formular on
equation 2.
WX=ZX2XW2+X2XW2 .............. Xn x Wn

X

vee e e . EQuation 2

Where:

X - Stands for the percentage of the respondents for each of the Likert scale point

W - Represents the weight for each of the Likert scale points

ZX - Stands for the total frequency

Results were determined based on significant level whereby if weighted mean is greater than
3 the influence is significant while if it is less than or equals to 3 the influence were
insignificant, and results was finally presented in tables.

RESULTS AND DISCUSSION

Perception of the Biophysical Determinants of Vulnerability to Climate Health Risk

The perception of respondents on the biophysical determinants of vulnerability to climate
health risk in the study area is given in Table 2. The Table 2 showed that majority (40.3%) of
the respondents strongly agreed that topography is among the biophysical determinants of
people’s vulnerability to climate health risk, followed by 34% who agreed with that, while
lowest percentages of 1.7% strongly disagreed with that. Finding indicated this factor
weighted mean score value of 4.05 with ranking order of second position. The relief structure
of Kano State varies with the South parts (Riruwai of Doguwa LGA and Rano LGA) blessed
with highland of various ranges; the Northern part of the State is a low land area while the
extreme Western part of Rogo LGA has hills and rocks.

This implied that people in the State will be vulnerable to climate health risk at different
intensities and severities depending on the type of topography in each locality. It has been
reported that with every 300m increase in altitude, ultraviolent levels increase by 10%,
(Zittermann et al., 2005), this means that topography affects the amount of solar radiation to
be received. This is in line with McMichael and Lindgren (2011) that variability in the exposure
to solar radiation affects the level of temperature and other climatic elements, and the spread
and survival of infectious diseases; their vectors and intermediate hosts.
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Table 2: Biophysical Determinants of Vulnerability to Climate Health Risk

Biophysical Determinants oA A v P 5P Mean
o) (%) () (B (%) WX Rank

Topography 40.3 34 17.9 6.1 1.7 4.05 2
Land Use 25.7 39.4 20.5 11.5 29 3.73 6
Infrastructural age 20.2 37.7 21.7 13.9 6.5 3.51 8
Building materials 204 36.5 19.6 18.3 52 3.48 9
Temperature variation 38.5 36.7 9.76 8.44 6.6 3.92 4
Rainfall variation 40.3 39.2 9.5 7.9 3.1 4.06 1
Relative humidity variation 334 41.6 16.6 79 0.5 3.99 3
Wind variation 30.2 42.6 14 7.1 6.1 3.84 5
Vegetation cover variation 28 33.2 17.2 12.9 8.7 3.59 7

SA = Strongly agreed, A = Agreed, U = Undecided, D = Disagreed and SD = Strongly disagreed

The findings of this study which revealed that variation in topography were among the
determinants of people vulnerability to climate health risk which consequently affected public
health is in line with that of Hart (2015) in United States who reported that people resided in
higher elevated areas experience lower death rates in both blacks and whites than those that
resided in low land areas. The result is also in agreement with that of Burtscher (2014) who
reported that populations living in high altitudes areas of Switzerland, Greece, United States,
and the Andes consistently experience lower rates of mortality than the lowland dwellers.

Furthermore, Table 2 presents the result of how respondents perceive land use as a
determinant of people’s vulnerability to climate health risk. Majority (39.4%) of the
respondents agreed to that, followed by 25.7% strongly agreed with the statement, while
lowest percentage of 2.0% strongly disagreed with that. The weighted mean score value of
this factor is 3.73 with a ranking order of sixth position. Land uses are categorized into natural
and manmade; the natural include the forest, major water bodies as well as rock and hills.
These natural features undergo a lot of changes through human activities such as
urbanization, deforestation, bush burning, industrialization among others which results to
ecosystem disturbances such as soil erosion, desertification, wetland degradation, species
extinctions all of which are directly or indirectly related with the climate. Similar they also
bring about climate related diseases. The result agrees with Ghazali et al. (2018) who stated
that changes in ecosystems, population susceptibility and increased exposure to causative
agents are some of the global warming-related changes in disease epidemiology.

The result of this research also supports Joseph et al. (2007) who stated that social processes
such as urbanization and creation of transportation infrastructure, and other ecologic
processes such as land and water use, biodiversity loss, and climate change affect the
occurrence and transmission of diseases. Public health has usually been affected by the type
of environment people live in; the age of the infrastructure used in the construction of
dwelling places for instance; given way for the intrusion of pathogens and are related with
climate health risk. Responses as shown in Table 2 also indicate that majority (37.7%) of the
respondents agreed that infrastructural age is a determinant of people’s vulnerability to
climate health risk; followed by 21.7% who were undecided and 20.2% strongly agreed with
that. However, 6.5% strongly disagreed with the statement. Finding indicated infrastructural
age with weighted mean score of 3.51 with ranking order of eight position.
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This implied that available infrastructure such as building must be maintained effectively. For
instance, in a situation where a house becomes so old without proper maintenance, with high
rainfall and wind blow the building might collapse. Hence, the life of people living become in
danger of these and other extreme weather events. This result supports ICSU-LAC (2010) who
reported that exposure to long stayed infrastructures increases people vulnerability to
diseases and other related climate health risks. Therefore, to sustain the health of a community
effectively, the available infrastructure must be maintained periodically because when they
stay long, they can easily be affected by climate extremes and become breeding grounds for
vectors.

Result in table 2 revealed that 36.5% agreed and 20.4% strongly agreed with this view that,
type of materials used in building determines their vulnerability to climate health risk, lowest
percentage of 5.2% were of those who strongly disagreed to that. Finding shows this factor
with weighted mean score of 3.48 with ranking order of position number 9. This is in line with
the statement made by Evans (2003) that pollutants originating from toxic substances in
building materials, such as heavy metals and asbestos, cause various neurological, cognitive
and behavioural disorders and occurrence of other diseases such as cancer. The result also
agrees with WHO (2018) that unsafe building materials, building practices, or building homes
in unsafe locations, can make expose people to be vulnerable to a range of risks. This also
related to the fact that some building materials such as roofing sheet absorb more heat than
others with increase the rate of room temperature.

Similarly, the Table 2 shows that variability in climatic elements is a determinant of people’s
vulnerability to climate health risk. The vast majority (38.5%) of the respondents strongly
agreed that temperature variability is among the determinants, this was followed by 36.7%
who agreed to that, while lowest percentage of 6.6% strongly disagreed to that. Temperature
as a determinant recorded the weighted mean score of 3.92 with ranking order of fourth
position. The result therefore, indicated that majority of the respondents were of the view that
variability in the level of temperature influences the occurrence and spread of diseases. This
result supports Ryti et al. (2015) who stated that variability in temperature such as prolonged
cold spells affect physiological and pathological health, especially among people with
respiratory and cardiovascular diseases.

The result is also in agreement with that of CRED (2016) who reported that people who
exposed to higher temperature are more vulnerable to diseases; this is because in 2015 heat-
wave caused more than 3000 additional deaths in France alone. This also supports Lancet
Countdown and EPHA (2017) in Italy who reported hospital admissions to have gone up by
15% during the heat-wave of 2017. The finding also agrees with that of research conducted by
European Environmental Agency (2017) in Baltic region which reported that, the occurrence
of higher cases of Vibrio infections in 2014 was attributed to the unprecedented heat-wave in
the year.

Table 2 further showed that 40.3% strongly agreed and 39.2% agreed that rainfall variability
is a determinant people vulnerability to climate health risk, while lowest percentage of 3.1%
strongly disagreed to that. As a whole this has a weighted mean score value of 4.06 with
ranking order of first position. This result indicated that the vast majority of the respondents
were of the view that variability in the amount and duration of rainfall in the study is among
the factors that determining public health in the area. The result conformity with that of Gretta
and Pecl (2017) who reported that people who exposed to changing of rainfall duration and
intensity, rising and falling of temperature and some other cold and heat-related events are
highly vulnerable to the incidence of communicable and non-communicable diseases. The
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result is also in agreement with the statement of Weber et al. (2018) that elevated temperature
and changes in the pattern of rainfall are expected to bring about various disasters such as
flood, drought, sea level rise, strong winds, and proliferation of epidemic disease vectors /
disease transmission. This finding is in line with that of the key informants whereby majority
(84%) considered rainfall variability among the determinant of peoples’ vulnerability to
climate health risk in Kano State.

Relative humidity variation was also considered as one of the determinants of people’s
vulnerability to climate health risk as shown in Table 2 where 33.4% strongly agreed, 41.6%
agreed to that while the lowest percentage of 0.5% strongly disagreed to that. Relative
humidity as a determinant recorded the weighted mean score of 3.99 with ranking order of
third position. This indicated that for the periods when humidity becomes high, the adverse
health effects of heat will be expected to also rise very high. This agrees with Wheeler et al.
(2013) that majority of fatal heat exposures that resulted to mortality especially inside home
were associated with high rate of humidity. The result is also in agreement with that of Qiu et
al. (2020) who established that weather conditions such as rainfall, humidity, and temperature
variability influence the direction and intensity of diseases. This result is also in line with the
finding of Lindsay et al. (2002) in New Zealand which showed that an exposure to higher level
of humidity and cooler temperatures increases the rate of climate health risk.

The results in Table 2 also revealed that majority (42.6%) of the respondents agreed that
variability in wind determines people’s vulnerability to climate health risk; this was followed
by 30.2% who strongly agreed to that, while lowest percentage of 6.1% strongly disagreed to
that. Wind as one of the factors that determine people vulnerability to health-related diseases
recorded the weighted mean score of 3.84 with ranking order of fifth position. This implies
that majority of respondents considered wind as a determinant of disease infection in the
study area. This is in line with the findings of Akinbobola and Hamisu (2018) which
established that in Kano State climatic factors such as rainfall, relative humidity, temperature
and wind speed determine the prevalence of infectious diseases. It may be possible that in
Kano State there is no occurrence of strong wind that may lead to the higher transmission of
diseases as it happens in some parts of the world. However, during cold/dry season
harmattan wind which blows from Sahara Desert may affect the outbreak of some diseases in
the area. Similarly, studies in various parts of the world such as Sultan et al. (2005) in west
Africa and Done et al. (2002) in Australia also reported wind as one of the climatic factors that
influence spread of diseases.

Table 2 also showed that 38.2% agreed and 28% strongly agreed that vegetation cover
variation is a determinant of peoples” vulnerability to climate health risk, while 12.9% and
8.7% disagreed and strongly disagreed respectively to that. Even though about 21% of the
respondents do not agree with the statement that variation in the distribution of vegetation is
among the factors that determines peoples’ vulnerability to climate health risk, the vast
majority of the respondents agreed with that. As a whole vegetation cover as a factor in the
study area recorded the weighted mean score of 3.59 with ranking order of seventh position.
This is because while the Southern part belonged to northern guinea savanna, the Eastern part
is more of Semi-arid. This finding is consistent with the previous studies such as that of James
etal. (2015) and Dadvand et al. (2016) which showed that even in modern urban environments
of sprawling metropolises and congested conurbations, closeness of settlements to vegetation
is associated with lower levels of stress, diabetes, stroke and cardiovascular diseases (CVD).
The authors further opined that proximity of residential settlement to greenness enhances
public social support, their physical activity as well as their general health.
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Perception on the Socio-Economic Determinants of Vulnerability to Climate Health Risk
The perception of respondents on socio-economic determinants of vulnerability to climate
health risk is presented in Table 3.

Table 3: Socio-Economic Determinants of Vulnerability to Climate Health Risk

SA A U D SD Mean
Socio-economic Determinants

(%) (%) (%) (%) (%) (WX) Rank
Wealth 38.6 33.3 12.4 7.2 85 3.87 3
Industrialization 31.3 43.7 14.2 8.7 21 393 2
Education 322 343 154 11 71 374 4
Entitlements 24.5 26.3 274 16.1 57 348 7
Age 253 36.9 19 14 48 3.64 6
Population growth 36.7 433 111 71 1.8 4.06 1
Economic growth 32.5 33.8 13.6 7.9 122 3.67 5

SA = Strongly agreed, A = Agreed, U = Undecided, D = Disagreed and SD = Strongly disagreed

The result in Table 3 showed that 38.6% of the respondents strongly agreed that peoples’
wealth is among the determinants of their vulnerability to climate health risk; 33.3% agreed,
12.4% were undecided while 7.2% and 8.5% disagreed and strongly disagreed respectively to
that. From the Table we can see that wealth as a determinant recorded the weighted mean
score of 3.87 with ranking order of third position. This might be associated to the fact that;
higher income people are having the opportunity to buy cooling and heating appliances when
there is variation in temperature. This result therefore, indicated that poverty and peoples’
income are among the determinants of their vulnerability to climate health risk. Hence, people
in the rural areas of Kano State are more vulnerable to diseases than those that reside in the
metropolitan part. This is because there are more economic activities in the metropolis than
rural areas. This supports Castafieda et al. (2016) who stated that many poor people depend
on agriculture, fishing and other economic activities that expose them to climatic elements
hence, they become highly susceptible to diseases. The finding also supports that of
Arbuthnott and Hajat (2017) which shows that poor and disadvantaged populations have
been consistently found to be vulnerable to heat waves related diseases.

Low-income earners in Kano State usually reside in slums, poorly constructed buildings and
small settlements with high population which makes them vulnerable to heat and cold related
diseases as well as other climate related disasters. The finding of this study is in line with the
report of United Nations (2016) which indicated that many low-income earners who live in
low-lying areas of New Orleans, in the United States suffered highly during the 2005
Hurricane Katrina. Finding from the present study also supports that of Kabi and Khan (2016)
who stated that poverty; in Bangladesh make the situation of infectious diseases worse.
Therefore, the homeless and people who cannot afford air-cooling are more vulnerable to
diseases especially those related to variation in the climatic elements (Smith et al., 2014).

Kano State especially the capital city of the State consists of five industrial areas; the Challawa,
Sharada, Bompai, Hadejia road and Dakata. Previously these industrial areas were designed
and constructed outside residential areas; however, with urban expansion and development
in socio-economic activities, the city is now characterized by residences in proximity to these
industrial areas. In view of this, the present study sought to understand the perception of
communities if industrial activities are among the determinants of their vulnerability to
climate health risk. Their perception is given in Table 3. Table 3 indicates that majority (43.7%)
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of the respondents agreed and 31.3% strongly disagreed that locality’s industrial activities are
determinants of their vulnerability to diseases while minority (8.7%) disagreed and 2.1%
strongly disagreed with the statement. Industrial activities as a determinant recorded the
weighted mean score of 3.93 with second ranking order. This result is in line with that of
Abdullahi (2018) who reported that industrial activities in Kano State were among the
economic activities that affected human life through the discharge of wastewater that leads to
the development of pathogen and consequent occurrence and spread of epidemic diseases.
This might be associated to the fact that; wind serve as one of the agents that transport harmful
particles to the people, hence those living closer to industries are more vulnerable than those
not closer to the industries.

Result of the analysis as presented in the Table 3 also revealed that education level is a
determinant of peoples’ vulnerability to d climate health risk. Majority (34.3%) of the
respondents agreed and 32.2% strongly agreed to this while only 7.1% disagreed to the
statement. Education as a determinant factor in the study area recorded the weighted mean
score of 3.74 with fourth ranking order. This indicates that majority of the respondents
considered people with lower level of education to be more vulnerable to diseases than those
with the higher level of education. This is because educational level will enable people to take
extra care of their health and general living conditions which include sanitation, regular
medical checkup, having more knowledge of climate variability and its health-related
problems among others. This result supports Morrow (2008); who reported that many
researchers showed that differences in the level of educational qualification creates a big
divide in accessing basic infrastructures, which in turn means different levels of vulnerability
to climate related risks.

Table 3 also indicated that about 24.5% and 26.3% of the respondents strongly agreed and
agreed respectively that entitlements is among the determinants of vulnerability to climate
health risk while 5.7% strongly disagreed with this. Entitlements as a determinant factor in
the study area recorded the weighted mean score of 3.48 with last (7th) ranking order. This
indicated that majority of the respondents considered entitlement as a means of protecting
one from exposure to diseases while some of the respondents disagreed too thus. Having
power implied that one has access to various socio-economic needs and opportunities to help
others including the community at large. The finding of this study also conforms to the
statement of Lemos et al. (2016) that lack of income, education and entitlement must be
addressed to enable disadvantaged communities to effectively adapt to climate related
diseases. This also supports Watts et al. (2015) that public health poses several challenges
which required the hands of health officials, decision-makers and practitioners, for the system
to cope with multi-faceted causal changes which include increases in the incidence of vector-
borne diseases. And this implies that community are more vulnerable to diseases if people
with important position such as decision makers do not look into the various sectors that
brings about the outbreak of diseases.

From Table 3 it can be seen that majority (36.9%) of the respondents agreed and 25.3% strongly
agreed with the view that peoples” age is a determinant of their vulnerability to climate health
risk while only 4.8% strongly disagreed with this. Peoples’ age as a determinant factor in the
study area recorded the weighted mean score of 3.64 with sixth ranking order. This finding
supports that of Perera (2008) who reported that children, young people, and the elderly are
at increased risk of climate related injuries and illness. The finding of this study is in line with
that of Smith et al. (2014) who stated that the vulnerability of children to heat-related diseases
may be due to their small body mass to surface area ratio, in part because they tend to be less
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mobile and so find it more difficult to avoid hazardous situations and also because they are
more likely to live alone in some cultures.

Similarly, Table 3 revealed that majority (43.3%) of the respondents agreed that society
population growth is among the determinants of vulnerability to climate health risk, this was
followed by 36.7% who strongly agreed while minority (1.8%) strongly disagreed to this. This
determinant as presented in the Table recorded the highest weighted mean score of 4.06 with
first ranking order. Population growth is usually related to urbanization when many people
migrate from rural areas to urban centres for survival. In doing this, more pressure is exerted
on available resources. These pressures include destruction of ecosystem through processes
such as deforestation that consequently results to global warming which in turn brings about
vulnerability to climate related diseases. The population growth in Kano State for instance
leads to overcrowding in the capital city of the State, too many vehicles that increase the level
of carbon dioxide in the atmosphere and improper discharge of waste materials. This
consequently brings about the spread of various diseases such as malaria, cholera, meningitis
and measles. This conforms to the report of UN-HABITAT (2009) that rapid growing of cities
especially in developing countries may affect their capacity to cope with the effects of extreme
climate events because of the inability of governments to provide the requisite urban
infrastructures or for citizens to pay for essential services. Finding from the present study is
also in line with that of Smith et al. (2014) who reported that increasing numbers of people
especially in areas that are already resource constraint may result to climate related diseases.

Table 3 indicated that majority (33.8%) of the respondents agreed that economic growth is a
determinant of disease climate health risk, 32.5% strongly agreed to that, while 7.9% disagreed
to this. Economic growth as a determinant recorded the highest weighted mean score of 3.67
with fifth ranking order This indicated that majority of respondents in the study area had
understanding of economic growth and how it relates to their well-being. Kano State is one of
the States in Nigeria that experiences higher economic growth due to its higher level of
commercial and industrial activities. Many people engaged in various activities that help in
boosting the economy of the State through provision of tax and other charges resulted from
economic activities. This finding supports that of WHO (2010) which reported that economic
processes which include growth and development shape the nature of public health services,
and therefore determine, how people are vulnerable to diseases. Therefore, when people are
having higher economic standard, their level of saving for other problems that may arise such
as sickness will be high.

CONCLUSION

The study assessed people’s perception on the determinants of their vulnerability to climate
health risk in relation to various land use - land cover. The study has identified temperature,
rainfall, relative humidity, wind, vegetation cover, topography, land uses, age of the
infrastructure, and type of building materials among the biophysical determinants of
vulnerability to climate health risk in the study area. The study also concluded that household
level of income, availability of industries; educational attainment, age, population growth and
economic growth were among the socio-economic determinants of people’s vulnerability to
climate health risk in the study area.
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