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Abstract: Problem statement: This study focused on statistical analysis of fesktors of the major
disease among residents of STMA. The objectiveb@fstudy were to find the predominant diseases
affecting residents in the catchments area. Th#ysitas also meant to identify risk factors assedat
with the incidence of the predominant diseasgproach: Purposive sampling technique was used to
select residents from the target population. Acstmed questionnaire was used to obtain information
from the sampling units. The data was analyzedgusirasures of risk, principal component analysis
and chi-square testResults: Malaria (68%) topped the list of predominant dissast was also found
that (44%) of those who had been diagnosed of imalisease lived around swampy areas. The
absolute risk value (78%) suggested that peoplagliaround the swampy area were at risk of
infection by malaria parasites. The absolute riskug of 62% for dwellers of non-swampy areas
indicated that aside the environmental factorsettege other factors which were associated with the
incidence of malaria. The principal component asiglyresults showed that; diets, social and
educational status affect the incidence of malare p-value of the chi-square test on two riskdesc
(environment and ones family history) were alsa#igant, indicating that there was an association
between the incidence of malaria in the catchmargs and the identified risk factors. This result
confirmed earlier researches that sought to ingati the relationship between diseases and
environmental factor€Conclusion/Recommendations: It was revealed that apart from environmental
factors and family history; diets, social statud aducational background play an important rolhe
health of the residents. It was recommended thal/STakes the appropriate measures to prevent 6
people from the risk factor at any case.
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INTRODUCTION methods of prevention, health educations and algan
exercises organized periodically. Some asserti@ave h
For centuries, diseases have been the main cAuselreen made to the possible risk factors, prevaleang
death around the woffll Life expectancy has reduced them are:
by uncontrolled epidemics. By the third millennium, _ .
diseases appeared sweeping the entire globe, with gaple 1: No. of residents who have been diagnosédthe
. . . . . . predominant diseases in the Catchments area
increasing trend in developing countries. Most ai&s T , . —
. ype of disease No. diagnosed Percentage of residergnosed
are the result of more than one factor and deténgin

. . 4 Malaria 230 68.0
the specific cause of a disease can be difficultasthma 23 6.8
Nonetheless, given the extensive use of individiexadl  Stroke 19 5.6
health data by national policy makers, it has bezom Hypertension 19 5.6
important to understand the factors that affect'sone g?;ﬁ?;'ga 12 i'z
well beind®. The report of the Ghana Statistical ServiceTuberculosis 13 30
(GSS), asserted that over 80% of common diseasé¥abetes 9 2.7
such as malaria, diarrhea, cholera and hook woeraar gzz‘fcte?'sease 58 12-54
result of poor enwronme_ntal hygiene. One_wonder's,;neumonia 5 15
why these diseases are still common and fatalite 8p  Hepatitis 2 06
the availability of highly potent drugs, vaccinat®  None of the above 41 13.9
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Age: Older people suffer more than any other ageObjectives of the study: The objectives of the study
group, thus the older one becomes the more heoigepr are to:
to various diseasEs

» Assess the kind of diseases predominant among the
Educational background: llliteracy is a disease, thus residents in the metropolis
ones level of education affects his lifestyle angvthe « Assess the risk factors that contribute to the
manages his environment. Education provides people predominant disease in the metropolis
with the knowledge and skills that can lead to tieghe .  Examine the effects of the environment, social and
quality of life. other health hazards on the health of the residents

Unemployment: The unemployed is poor and thus MATERIALSAND METHODS
does not on his own volition get the means to gitxsc
to the cost of good health care which might be igh  pata collection techniques: The target population was
all the people living in the STMA at the time the
research was conducted. Both adults and childree we
nncluded in the study. Data was collected from five
eneral hospitals, two educational institutions &na
lected communities within the area. A structured
questionnaire was designed to elicit personal agicb
information relevant to the topic. Interview metheds
used to obtain the needed information from the
respondents.

Family history: Some diseases are transmitted from
parents to the children through the blood, suc
sicknesses are hereditary. The GSS report affirtinad
there is a moderate relationship between the anem
status of mothers and children.

Environmental conditions: A report submitted by
STMA indicated that, a good proportion of houses in
the Metropolis do not have toilet facilities; itrfoer
stated that there are indiscriminate defecationd an

urinatior® Sampling techniques: A combination of techniques

was used in obtaining the sample. Purposive samplin
Lack of exercises Exercises are essential for the f€Chnique was used to select the various strata. Th

shedding of weights which goes a long way to prevenpopulation was stratified according to those whaoewe
heart diseases and ob&de on admission at the hospital, those at the OueRfti

Department (OPD) waiting to be attended to, thoke w

Brief survey of the Sekondi-Takoradi Metropolis @t the time of the research were not sick, thagediin
(STMA)-A district in the western region of Ghana:  the rural areas and those living in the urban adis
The Metropolis is the richest in the region; it ahds in ~ urban areas. Cluster sampling technique was used to

natural resources like oil, timber, gold, cocoantie,  Select all the people found in two of the strakege on
manganese and rubber. admission and those at the OPD); finally, quota

sampling was employed in selecting the required
Characteristic of the metropolis. STMA is a densely samples from the remaining strata
populated district. It also has the largest sh&aB2206)
of the region’s total population of 1,924,577. TheReview of method: The major statistical tools used in
central part of the Metropolis is low lying and apied ~ analyzing the data were Measures of #i8k Chi-
by muddy lagoons, it also has an equatorial type oquare test for independeRtand principal component
climate. Temperatures are high with an average26f 2 analysi&*°.
Celsius. It has a mean annual rainfall of 2.350 mm,
which is experienced heavily in May and June with t Measures of risk: The relative risk is given by the
minor rains occurring between September and Octoberformula:

Waste disposal and management: The collection,  the elativeriskinastudy— ncidencerateamongrisk group
transportation and disposal of solid and liquid tease Incidencerateamongnon  riskgro

the sole responsibility of the STMA. The tonnage of

waste generated in the Metropolis has been inergasi A relative risk greater than one is clinically
over the years as the population increases. Thelact significant.

collection in 2005 was 58,690 tonnes, a collectiate Attributable risk allows us to attribute the
of about 70%. The Metropolis has a high proporttbn difference in the incidences of a disease to aquéat
organic waste and low proportions of recyclables risk factor; it is calculated by finding the diféerce
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between the incidence rates of those exposed a&gainsan be written as y ='w. The weights are estimated

those not exposed to the risk factor. such that the first PC accounts for the maximum
Odds are defined as the probability of experiegicin variance in the data; the second PC accounts for th

an outcome divided by the probability of not maximum variances that have not been accounted for

experiencing the outcome. An Odds Ratio can bey the first. Each succeeding component accountasfo

computed by dividing the odds of people exposeitiéo much variance that has not been accounted for &y th

risk by the people without the risk. preceding components. In general, th® gpmponent

accounts for the variance that has not been acedunt

Chi-square test of independence: The test deals with for by the first p-1 components

two variables, each of which is classified intoemer

of mutually exclusive classes arranged in a two-way w2 Hwg+o+w2 =1 (i=12...,p)

table known simply as a contingency tables. Thi te

essentially tests the independence of two variabfes nd

the two variables are independent then the tesisigh

be significant, thus if the test is s!;%nificant, venclude W, W+ W, +--+w w (foralli# )

that the two variables are associgted e Por

andw, (i =1,2,...,p) are the corresponding eigenvectors

of the variance-covariance matrix furthermore,
A 2N, 200,20,

Test statistics and degrees of freedom: The test
statistic is the chi-squarg ?) distribution given by:

ZZ(O_E)Z Factor loadings measure the simple correlation
2 _ e n .
X =T E between the original and the new variables. Theg gi
an indication of the extent to which the original
Where: variables are important in forming new variables. |

O = The observed frequency this study MINITAB was used to perform the analysis

E = The expected frequency for a particular catggor RESULTS
Large values fon? indicate that there is a large
discrepancy between the observed and the expect§gS

frequencies which may warrant rejection of the null
hypothesis. The number of degrees of freedom &f) i ppgoiute risk (AbR) for swampy area dwellers:
given by df = (R-1) (C-1). Where R is the number of

rows and C is the number of columns, the critical 101

region for the test at 5% significant level is #fere ﬁ)xloo: 78%

given as¢’ > x’o.05 [(R-1) (C-1)].

With reference to Table 2 and 3 the following
ults could be obtained:

Absolute risk for non-swampy area dwellers:
Principal Component analysis (PC): Principal
component analysis is a statistical procedure thati2g
transforms p correlated variables into a set ofe n ﬁ;xloo: 62%
uncorrelated variables called PC. Each principal
component is a linear combination of the original While 78% of those who dwell in swampy areas
variables. If we let the variables,yy,... y, represent had malaria, 62% of those living in non-swampy

the linear combinations of the original variables x environments had malaria.

Xz... Xp, then:
Relative Risk for malaria (RR):
Y. = W11X1+W12X2+"'+W18(p 0.78
Yo T WoX t WXt v WX, 0'—62:1.3 (an RR greater than one is important in
'_ ' clinical evaluation of a patient)
Yo = WX tW Xt AW X

From the results, it could be inferred that rekatio
where, vy is the weight of the"j(j = 1,2,..., p) variable people living in non-swampy areas, people living in
for the " (1 = 1,2, ..., p) PC. In matrix notation, this swampy areas are 1.3 times likely to have malaria.
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Table 2: Distribution of malaria status of residean risk factors Scree plot of education, ..., minerals
Nature of environment Never been diagnosed Ewven biéagnosed *

Swampy area 29 101

Smoky environment 13 21 s °®

Saw dust 9 g

Dusty 8 19 <z

Public toilet 2 2 g

Chemical shops 7 .

Refuse dumps 44 70

Family history

Parents never had 78 37 ’ 2 4 [ 3 10 12 14 16 18 20 22
Parents ever had 30 192 Component No.

Table 3: A X2 contingency table of risk factors on malariaustat Fig. 1: Scree pIOt of elgen-values of risk factans

Malaria status of residents in Sekondi-Takoradirgfablis (STMA) component numbers

Risk factor Ever Never Total Scree plot: The Scree Plot is derived by plotting the
Swampy 101 29 130 eigenvalues against the number of components.
Others 128 78 206

Typically, the Scree Plot slopes steeply down atlifi
and then asymptotically approaches zero. The mint
which the curve first begins to straighten out @adées
the maximum number of components to ex{ra%t

Attributable Risk (AtR):

0.78-0.62 = 0.16

Scree plot: The scree plot in Fig. 1 shows that 3

principal components can be extracted. An important
decision in PCA is determining which principal

component loadings are worth considering in the

Therefore 21% of the time the differences in thelnteérpretation of each component. Hair et al sugges
incidences of malaria between those exposed taske (e use of the rule of thumb frequently employed by
factor and those not exposed to the risk factor bmy researchers. He indicated that factor loadingsterea

directly attributable to the presence of the riaktér in  than 0.30 or less than -0.30 are considered sigmifi
this study. loadings greater than 0.40 or less than -0.40 are

considered more important and loadings greater than
The number of people needed to be prevented from 0.50 or less than -0.50 are considered very siamifi

the risk factor™: This is a measure of the prevention This rule of the thumb is cited in Schneider
efficacy. It is obtained by inverting the value wie  Accordingly, variables that have absolute loadiofat

attributable risk (1/0.16) which gives us 6. Thue w least 0.32 were considered significant, extracted a
should prevent 6 people from getting malaria assalt interpreted under three main principal components a

of the swampy environment in one case. discussed below.

AtR 0.16

Attributable risk% =—— x100%= x 100= 20.59
AbR 0.78

Odds Let P be the probability of experiencing the Interpretation of the correlation matrix: The first
outcome: Principal Component (PC) accounted for 15.7% of the

health variation in the data, the second accoufded
10% of the variation and the third accounted fai96.

It could also be inferred from the table that tlnstf
three (3) PC accounted for 32.4% of the total e
in the health data of the residents.

Then the odds =P
1-pP

Oddsratio:

Interpretation of the loadings: The factors identified
0.78, 062_, to have some form of influence on the health of the
0.22 0.38 respondents which could be classified as PC one wer

the amount of intake of ; egg yolk, sugar, vegetsbl
The odds for the incidence of malaria for peopleand cereals, with cereals being the most influentia
living in swampy areas are 2.17 times greater thah  Together, these factors can be termed the dietary
of people who do not live in swampy environments.  behavior of the residents (Table 4).
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Table 4: Principal Component (PC) loadings

Variable (risk factor) PC1 PC2 PC3
Education -0.018 -0.226 -0.431
Marital status 0.096 0.388 -0.099
Location -0.004 -0.052 0.293
Employment status 0.098 0.501 -0.170
Financial 0.093 0.472 0.099
Exercise -0.026 0.172 0.427
Duration 0.067 0.077 -0.105
Lunch 0.141 -0.132 -0.024
Meal 0.021 0.027 -0.097
Supper -0.010 -0.008 -0.089
After supper exercise -0.065 -0.055 0.170
Yolk of egg 0.328 -0.050 0.313
Sugar -0.327 0.022 -0.134
Salt -0.302 0.075 -0.145
Pepper -0.306 0.038 -0.050
Vegetables -0.317 0.088 0.255
Cereal -0.359 -0.031 0.277
Fruits intake -0.308 -0.078 0.281
Alcoholic intake -0.041 0.335 -0.047

DISCUSSION

From the onset of the study we sought to assess th
predominant diseases, the risk factors associatéd w
the predominant disease, the effects of the enwign,
social and other health hazards on the health of
residents of STMA.

It was found that majority (68%) of the sampled
population have had malaria before, it was alssmdou
that 84% of those who have had malaria have parents
who had been diagnosed of malaria. For those who ha
been diagnosed of malaria, 44% lived around swampy
environments, which is noted for the bleeding of
malaria parasites. The moderately high rainfalurfeg
in the region coupled with the waste disposal pots
in the region favors the prolific breeding in thiges.
The absolute risk value(78%) for people living in
swampy areas indicates that swampy area dwellers ar

Factors having further influence on the health ofat risk of getting malaria, this findings suppotte
the respondents which can be classified under RC twassertion that malaria and other diseases areresul
were marital, employment and financial status ofof poor environmental hygieffe The absolute risk
respondents, also included was the level of intake Value of 62% for dwellers of non-swampy areas
alcoholic drinks, prevalent among them was theindicates that besides the environmental factdrsiet
emp|0yment status of the residents, together thesare other factors which contribute to the incidente
factors can be classified as social status ofeék&lents

(Table 4).

malaria in the catchments area; some of theserfacto
were identified through the Principal component

Educational background of the residents, amount ofnalysis as dietary behavior, social status and
egg yolk intake and physical exercise were factoas
contributed positively or negatively towards theltie
of the residents. These can be classified as F@;ttine
most influential of them being the educational lexk
the person. Together these factors can be termed tf@nd family history are determinants when assedsiag

educational status of the residents (Table 4).

Significant testson therisk factors and diseases: The

following inferences were made about the risk fexto

associated with the incidences of diseases

Metropolis using the Chi-square test of independenc

The Null hypothesis in each of the cases below wa

* Hg: The two variables; risk factor and disease were

independent

» The level of significance for each testis 0.05
* We Reject H if the p-value<0.05

Testing for the significance of some risk factors on
malaria: The p-values for environment against malariasocial status and educational background of the
(p = 0.012) and that of one’s family history agains individuals, were the determinants of the incidente
malaria (p = 0.040) show that there is a relatignsh malarias It is recommended that STMA takes the
between the two risk factors (environment and famil appropriate measures to prevent 6 people fromisie r
history) and the incidence of Malaria.

in the

educational level of the people. The relative niskue
of 1.3, further confirms that those living in swamp
areas are at risk of the incidence of malaria. Ghie
square significant test also confirms that envirentm

risk factors of people towards the incidence ofarial
CONCLUSION

Malaria Eradication Programs (MEP) have been
considered both globally and in Ghana, Globally and
Qationally there have been some efforts to asdess t
possible risk factors associated with the incideate
malaria. Preventive measures have also been irteadu
to eradicate the identified risk factors.

Interestingly, when it comes to the districts in
Ghana the same cannot be said about them. Thig stud
therefore, narrowed down the assessment of the risk
factors to one of the several districts in the @agiThe
study can specifically state that the swampy natdfre
the environment, ones family history, dietary babis/

factor at any case.
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