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Abstract

Environmental quality is among the factors influencing pesphealth. In this paper, attempt was made to analyze
environment-related factors that influence reported rdaybin Nigeria. During 2013 the Demographic and Health
Survey (DHS) data were collected from 38,522 householdisaalyzed with the negative binomial regression model.

The results showed that 5.91% of all households reported that some household members were smoking inside their
houses, while 28.47% were sharing toilets. Water was boiledebleeing used by 2.62% of the respondents. Modern
cooking fuel was used by 26.55% of the householdsar@ée rooms for cooking wereported by 26.68% of the
households. However, 1.97% and 1.54% of the househotdsaihand urban areas respectively reported that one per-

son was sick in the previous one month to the survey. Also, 1.17% and 1.05% of rural and urban households respec-
tively reported that household memberd baen very sick for three monthssé| in the previous one year, 6.98% and

3.37% of rural and urban households reported that at least an household members had died in the past dré year. Ou
the included variables in the Negative Binomial regression, years of education, smoke inside the house, access to elec-
tricity, age of household heads, use of clean cooking fuel, having place for hand washing, and number of rooms per
person showed statistical significange<( 0.05). There is the need to create more environmental awareness on the
impacts of environmental qualin health of household members.

Keywords: environment, health, morbidity, Nigeria.
JEL Classification: Q5, 11, Q53, Q56.

Introduction In Nigeria, the pace of winning the battles over di-
seases like malaria, dysentery and cholera which are
directly related to cleanliness of the environment is
le’s health t evid t that very slow. Specifically, between 2008 and 2013,
peopie’'s heallh, recent evidences suggest thal Pyecess to clean water slowly increased from 56% to
vailing poverty, weakly enforced environmental lawg o, “vespectively. This represents 16% shortage from
Sp:ct?é):sseg:)eldz n!%rr]gat?]%e :ﬁggitp:l?fﬁrr?irt]i\rlllgrjorf]cr)?ggw(yo target that is required in order to meet the related
. ) Millennium Development Goal (National Population
(World Health Organization, 2003; NEPAD, 2007)Commission (NPC) [Nigeria] and ICF International,

Accordingly, recent policies are putting more emyn14) ~ Similarly, in 2013, access to improved toilet

phases on identifying and addressing the basic coyhich can be defined as one that is not shared with
ponents of the environment that negatively affélgner households and prevents human contacts with
people’s health (NEPAD, 2007). This is a necessaggjig wastes was 30.10% (National Population Com-

step for ensuring that many of the Millennium Depyission (NPC) [Nigeria] and ICF International, 2014).
velopment Goals (MDGSs) are not only attainable, but

can be sustained beyond 2015 (UNDP, 2013). These findings have serious implications on hg_alth
outcomes of many households because the traditional

Weonomic thought on health production focuses on
tilization of an array of resources for health capital
yroduction so that utility would be maximized given
ome pressing resource constraints. Accordingly,
o . - “Grossman (1972) developed a model that formed part
abogt 2.9 b||||on_ people were at ”Sk_ of contractinge significant bedrock of several other proposi-
respiratory, cardiovascular andncer diseases due %ons in health demand modeling. Health was concep-
exposure to indo_or air pollution from using uncleaﬂ»I lized as a commodity being produced from several
energy sources like coals, .WOOdS and (_)ther forms iRbuts. The field model of health further emphasized
biomass either for cooking or lighting (Worldy,e interactions between social environment, physical
Health Organization, 2014). Globally, furthermoreenvironment and genetic environment in explaining

in 2012 ind_oor pollution was linked to 4.3 million he health outcome of individuals (Evans and Stod-
deaths, while outdoor pollution was linked to 3. Hart, 1990)

million deaths (World Health Organization, 2014).
Research had emphasized disparities in health status
_ of household members due to influences of some
© Abayomi Samuel Oyekale, 2015. . ifi h .. hich b dl
Abayomi Samuel Oyekale, Professor, Department of AgriculturdfOMMUNIty Specific characteristics which broadly
Economics and Extension, North-West University, South Africa. classified are known as neighborhood disadvantages
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Although African health policy makers have alway:
desired to minimize the risk exposure of thi

The people’s health outcomes are directly linked
several environmental indicators like air and wat
quality, food safety and avoidance of other conta
nants within the society (World Health Organizatio
2010). Some statistics have indicated that in 20
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(Wright and Fisher, 2003). Some of these charactand ICF International, 2014; Nigeria Demographic
ristics include disparities in health centers, comm@nd Health Survey, 2013). In summary, a total of
nity level stressors such as insecurity, low socioecd,680 households were selected for the survey, while
nomic status or poverty within the society, jobles€943 was the minimum target per state. The first stage
ness, malfunctioning social amenities and utilitie®f the stratification involved random selection of 893
poor urban planning, low standard housing, amorgcalities with probability proportional to size. The
others (Attar et al., 1994). Furthermore, Wright etecond stage involved selection of at least one enume-
al. (2004) noted that health outcomes can be infltation area (EA) from the selected localities based on
enced by environmental factors such as presencepopulation size, and a total of 904 EAs were randomly
stress inducing activities, domestic and communsaélected. Household listing was carried out with EAs
violence, and uncertainties in respect of daily life exwith less than 80 households supplemented with near-
pectations. Therefore, in some instances, presencebgfEAs so that no less than 80 households are within
such neighborhood disadvantages portends seri@azsh EA. The third stage involved random selection of
motivation for indulging in some control and risk-45 households from each EA. In all, 23940 households
taking behaviors such as smoking and alcoholismere sampled from rural areas and 16,740 from urban
which would have some significant impacts omreas. However, 38,904 of selected households were
health status (Acierno et al., 1996). inhabited, of which 38,522 successfully completed the

In Nigeria, several environment-related factors influl} terview. This gives a response rate of 99 percent,

ence people’s health. Disparities between rural ar?ge caeu;(; tgsfs 2§ﬂ0|?ﬁn$2?lh@?,f;tfgaﬁ L;?égpé%salsnt o
urban areas in terms of access to environmental ang. ; ping welg

health services can greatly explain the notion ﬁwesg:iir;epgesuelg:g[;\veness of the selected samples for
health inequity and outcomes (Mafimisebi and Ogun- bop '

tade, 2011). Therefore, the extent of physical devel:2. Model specification.In order to model the
opment of an area can dictate preferences for heatthrrelates of morbidity within the households, the
among the residents. Rural areas are often sidetrackeitical variable was the response to a question on
in provision of basic social services like clean watehow many of the household members were sick at the
electricity and health centers which can obviouslyme of data collection. The use of negative binomial
explain their disincentives for many health promotingnodel is justified since the dependent variable is a
services. Similarly, rapid development of urban are@sunt variable. In econometric modeling, this type of
often brings about disproportionate rural-urban mizariable is to be analyzed using Poisson Regression.
gration with rapid accumulation of the poorest among order to determine the appropriateness of this
the urban poor in isolated slum areas. model, the kernel density graph of the dependent

It is however pathetic to note that urban slums anf@'iable was plotted as shown in Figure 1.

rural areas can be notoriously characterized by pgipisson regression model can be specified with a
sistent poverty (Centre for Urban Studies (CUS}gnqom variablez that is Poisson in its distribution
National Institute of Population Research and Trajng having parametgr The values of are integers

ning (NIPORT) and Measure Evaluation, 2006)nich can be 0, 1, 2, 3, 4k.(Zeileis, 2008). The

with peculiar health challenges (Riley et al., 2007k opapility distribution of this model is equal to one
Also, urban slums and rural areas may be characlgyy it can be expressed as:

rized by malnutrition, poor sanitation leading to
water borne diseases, respiratory infections due
overcrowding and air pollution, occupational healt r
hazards and other internal and external stressors _
(Haq et al., 2005), teenage pregnancy and sexualif)e Poisson model takes the form of:
transmitted infections, and high rates of alcoholism explu s

and smoking (Ahsan, 1998). This paper thereforBr{Z=z/X,.X, ,Xs}z#for;» 0,
analyzed the effect of environment-related factors z!

on reported morbidity among Nigerian households.

{Z:z /Xl,Xz,Xa}:Mfor,u> 0. (1)

1. Materials and methods

/
| | logu=a+p,) X, @)

1.1. Sampling methodThe sampling procedures used =
for collecting the 2013 Nigeria Demographic and )
Health Survey data that were used in this study hifiere @ and 5, are estimated parameters. Also,
been provided in details by National Populatioi;s are the explanatory variables. In Poisson regres-
Commission (NPC) (Nigeria) and ICF Internationagion modeling, it is assumed that the mean and va-
(National Population Commission (NPC) [Nigeriafiance are equal.
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V(#)zﬂ_ (3@mong rural households than those from urban
areas. Several reasons can be adduced for these.

This can be tested by generating some test statistiigst, rural households in Nigeria are more often the
using Pearson goodness of fit. In the estimatgmorest segment of the population without adequate
model, the null hypothesis that the distribution waaccess to health facilities and other social services.
Poisson was rejected. This then called for a searBhevailing poverty in rural areas often compels pa-
for an alternative model. Therefore, results frontronage of traditional healers and self diagnosis and
negative binomial regression was generated an@éatment of ailments. Many rural areas lack ade-
tested against that of Poisson. This model also haguwate coverage of immunization with low use of
probability distribution that is equal to one and cafamily planning, among others (USAID, 2011).

be specified as: . .
P Table 2 shows some environment related variables

(z+k) Y u Y of the households. It reveals that in rural areas,
Ve 1( j( j ) 6.10% of the households reported that members
IIz+]) were smoking inside their houses, as against 5.63%
y=012,.. for urban areas. In the combined data, 5.91% of the
respondents indicated that some household members
were smoking inside their houses. Improved toilet

HZ=z|X, k)=

k+u) \k+u

with meanu and shape parametér 77(.) is the

gamma function: was used by 40.44% of the households. Urban
E(ﬂ)=#, (5?ouseholds had higher access to improved toilets
59.49%) when compared with their rural counter-
. parts (27.11%). Also, 28.47% of the combined
Viu)= ,u+(—j. 6)( households were sharing toilet with other households.
k Availability of certain places for hand washing was

— reported by 33.64% and 43.10% of rural and urban
Letg(u) = log()- (7)households, respectively. In the combined data,
Therefore, 37.57% of the households had specific places that

. were designated for hand washing.
p+w,ZX1

2(u) = log(u) = pﬂpji X=p 7 . (8) Specifically, disparity between rural and urban house-
=) holds in their access to improved sanitation could as
well inform significant morbidity differences because
equal to zero was generated, which if statistical ccess _to improved toilet reduces human’s di_rect con-
significant implies that the négative binomial re- cts Wlth_feaces. It ha_d l_aeen noted that with b_ett(_er
gression model is better than Poisson regression. access 1o improved sanltatl_on _a_nd adoptlon_ of hyg_len_lc
practices, there could be significant reduction in inci-
2. Results and discussions dences of preventable diseases such as diarrhoea, cho-
lera and trachoma (Montgomery et al., 2010). Precise-

o : L ly, one of the leading causes of mortality among child-
hygienic practices and reported morbidity. Table 1 A
(see Appendix) shows the descriptive statistics ik under five is diarrhea (UNICEF, 2012).
households’ heads across rural and urban areasimproved water was reported by 65.06% of the com-
reveals that average age of households’ heads Wased respondents. However, access to improved
45.40 years with standard deviation of 16.18ater was higher (86.24%) in urban areas than in
Household heads from urban areas were significanfyral areas (50.24%). Water was boiled before being
older than those from rural arga< 0.01). Also, aver- ;sed by 2.62% of the respondents. However, other
age household size was 4.64 with standard deviationfkinods used for treating water were addition of
3.11. Fertility was significantly highe_r in rural areas (cplorine (1.60%), strain through clothes (2.12%), and
< 0.01) where mean of household size was 4.91. Avefyjition of alum (3.88%). However, addition of alum
age number of rooms per person in rural and urbgn,g \,sed by a higher proportion of rural households

e S @’.“59%), while a higher proportion of urban house-
statistical S|gn|f|cancep(§ 0.01). The average of theholds (4.05%) were boiling water. Access to safe
total rooms in the combined data was 3.17. Howev tinking water is a major prerequisite for avoiding

average number of rooms in rural and urban ar . .
9 el%?ectlon by some water borne diseases. Over the past

were 3.32 and 2.96, respectively. The ANOVA tesfew decades, there has been serious dilapidation of
also shows statistical significange< 0.01). ’ : Us arapl .
rural and urban water infrastructure in Nigeria. This,

The results of descriptive analysis generally poimoupled with poor funding has resulted in q poor
towards prevalence of more morbidity and mortalitgupply of safe drinking water for the people’s use.
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2.1. Households’ socio-economic characteristics,
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The results also showed that 28.47% of the hougeut of the included variables, years of education,
holds were sharing toilet with other households. Th&noke inside the house, access to electricity, age of
type of toilet is considered as unimproved sourd®usehold heads, use of clean cooking fuel, having
(World Health Organization, 2012) because of highg@laces for hand washing, and number of rooms per
probability of transmitting infection possibly due toperson showed statistical significange € 0.05).
likelihood of being dirty due to inadequate wateNone of the location variables that were included to
supply and poor maintenance. Rural households ag@pture residence in northern part of Nigeria and urban
majority of households in urban slums often shageas showed statistical significanpe>( 0.05). Fur-
toilets as a result of rising population densities whicermore, although the parameters of access to im-
reduces available space for sanitation systems (KaRioved water sources and improved toilet did not show
kiza et al., 2012). Closely rééal to sanitation system Statistical significancep(> 0.05), the negative sign of

is ownership of a place for hand washing which w48€ former was in line with expectation. Access to
reported by 33.64% and 43.10% of the rural and sluffProved toilet parameter had positive sign which is
area of urban households, respectively. In the cofsRNtrary to expectation. Other variables with statisti-

bined data, 37.57% of the households had places f&llY insignificant parameters but with expected sign
washing hands. are sharing toilet (0.0452), strain water through clothes

(0.2386), use of generating set (0.1176) and having
Only 26.55% of the households in the combined dagaparate room for cooking (-0.0431).

were using clean cooking fuel. Access to clean fuilh ¢ f od on indi d that if
was higher in urban households (49.64%) than in rur je parameter of years of education indicated that |
ars of education increases by one unit, the log of

areas (10.40%). Also, separate rooms for cookir mber of sick persons in the household will signifi
) -
were reported by 30.05% of urban households ntly increase by 0.046% (< 0.01). Educational

. o .
against 24.32% for rural households. In the combiné tginments of household head can be a perfect reflec-

data, 26.68% of the households had separate roof . .
for cooking. tion of occupational engagements and income levels

(Kitagawa and Hauser, 1973; Abramson et al., 1982).
Table 3 shows the percentage distribution of reportdthe premise for understanding the interrelationships
morbidity and mortality in rural and urban Nigeria. Ibetween education and health had been perfectly
shows that 97.82% and 98.25% of the householdsnceptualized in health economics literature (Val-

reported no sickness among household memberskisnen, 1989).

I 0, 0,
the previous one month. However, 1.97% and 1'54,%30, for those households where someone was in the

of the households in rural and urban areas reportﬁ bit of smoking inside the house, the log of autonom-

that one person was sick in the previous one monthoas value of the model significantly increased by

0, 0,
Lhoeuzgﬁﬁgfiobﬁg /f[)hzrt]dhlolgge/ E;Lru;}aéﬁggérbﬁ 079. Smoking as a critical behavior that influences
b SVironmental quality within the household was

been very sick for three months. Also, in the previoy 0
one year, 6.98% and 3.37% of rural and urban hou%%ported by 5.91% of all respondents. Also, more

holds reported that at least an household memb rousehold members in rural areas (6.1%) were
rep %rﬁoking inside the houses than urban areas (5.63%).
had died in the past one year.

Also, morbidity significantly increazed among house-
2.2. Effect of environment-related hygienic prac- holds where someone was in the habit of smoking.
tices on morbidity. In the modeling of the factors Smoking is one of the fundamental habits leading to
explaining morbidity, several variables were initiallyseveral chronic diseases like hypertension, cancer and
included but many of them exhibited strong multicoleoronary heart disease. It had been noted that irrespec-
linearity with each other. This problem was discowive of the sector of the economy, smoking associated
ered by computing the tolerance when the data wenon-communicable diseases are found in several Sub-
run with Ordinary Least Square (OLS) regressiOISahara African countries (Steyn, 2006). Another major
For retained variables, the results of the tolerance dssue of concern however is that inhaling of smokes
presented in the fifth column of Table 4, which showfrom cigarettes as a secondary smoker can constitute
that multicollinearity was not a serious problem giveserious health risks such as cancer and asthma (Gu-
high levels of tolerance exhibited by all variables. Ifyani and Talukdar, 2008).

results depicted in Table 4, negative binomial resulie parameter of access to electricity variable indi-
were preferred over those of Poisson regression givesed that the log of autonomous parameter for those
the statistical significance of the likelihood ratio teshouseholds with access to electricity significantly
statistics ¢ < 0.01). Similarly, the likelihood ratio reduced by 0.2419(< 0.01). As household head
Chi-Square statistics was statistically significank( age increased by one unit, the log of number of sick
0.01). This implies that the model produced a good fifersons significantly increased by 0.0123<(0.01).

for the data. The households that were using clean cooking fuel
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had their log of autonomous parameter being signiling may be a reflection of economic destitution
icantly lower by 0.6682p( < 0.01). Similarly, the because low income households may not possess
households with places to wash hand also had thsufficient money to secure accommodation that
log of autonomous parameter significantly dewould be enough for everybody. The problem is
creased by 0.161( & 0.05). made worse because the poor sometimes exhibit

Another vital source of environmental pollution whicﬂ1Igher fertility than thelr_ averagel_y rich counter-
grts. Overcrowded environment is a crucial me-

can affect the health of household members is t S m for disease fransmission (Kimani-Murage and
source of cooking fuel. Precisely, access to electrici u! d ( urag
significantly reduced the number of sick househol gindu, 2007).

members. Only 26.55% of the households in the coi@enclusion

bined data were using clean cooking fuel. Amon

urban and rural householdi9.64% and 10.40% were Environment-related  factors explain  morbidity

using modern energy sources. Also, separate room fgpong hoysehold members although _Iittle attgntion
cooking was owned by 30.05% of urban households'gsmten given to some of those critical environ-
against 24.32% for rural. In the combined daténental f_actors. The_ findings from th'S.SIUdy have
26.68% of the householdisd separate room for Cook_efmphasaed some issues of concern in relation to

ing. The households that were using clean cooking fljaerlwIronmental quality ancpeople’s health. It is
Important to note that more awareness on health

had significantly lower number of sick people. Un: pacts of passive smoking in the households

clean cooking energy such as charcoal, wood ful .
crop residues and plants residues is often associal 8“|d be created. leen_ the fact that sm_okers_ are
ten at lower health risk than those inhaling

with grey smoke fills which can consitute Somé)mokes from their cigarettes, it is important to en-

breathing difficulties. Due to incomplete combustio I S ) S
orce existing legislations banning smoking in pub-

resulting from inefficienburning, environmental po_l—é.gc places. The governments at all levels should put

lutants such as carbon monoxide, nitrogen oxid . .
: ’ . in’ place adequate frameworks for improving access
benzene, butadiene, foatdehyde, polyaromatic hy- {phouseholils to impr@d sources pof drignking

drocarbons and many other health-damaging cher ater, sanitation and energy. Enforcement of envi-
cals. When coal is used, air pollutants such as sulfrer 9y

. . . .~ fgnmental sanitation laws would go a long way in
arsenic and fluorine can be releaze_d during cook_lng. hancing environmental quality \?vithin thg hogse-
had been noteq thqt on daily basis preoccupation Ids. This should include mandatory provision of
women and their children often makes them to brea[ L

in smokes eqivalent o consuming about wo packs E2C 1 PR TS, A2, S B
cigarettes (World Health Organization, 2006). P

persistent exposure to smokes during cooking with
Finally, as the number of rooms per person increassdlid fuels.

by one unit, the log of number of sick person in th
household significantly decreased by 0.1196. This
expected because overcrowding affects peoplé®®rmission granted by measure DHS to use the data
health negatively. Sometimes, however, overcrovis gratefully acknowledged.
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Appendix

Table 1. Socio-economic characteristics of the households

Rural Urban Total

ANOVA F-value
Mean Std. dev. Mean Std. dev. Mean Std. dev.

Age of household heads 45.14 16.343 45.75 15.945 45.40 16.183 13.177

Years of education 2.64 2.959 3.77 2.543 3.10 2.850 1.525.742
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Table 1 (cont.). Socio-economic chateristics of the households

Rural Urban Total ANOVA F-value
Household size 4.91 3.187 4.26 2.949 4.64 3.108 420.320
Room per person 0.916 0.8996 0.957 0.9706 0.932 0.9297 18.190
Total rooms 3.32 2.268 2.96 2191 3.17 2.243 245.783
Table 2. Households’ hygienic and environment-related practices
Hygienic practice % of rural % of urban % of total
Smoke in house 6.1 5.63 5.91
Improved water 50.24 86.24 65.06
Improved toilet 27.11 59.49 40.44
Share toilet 19.23 41.68 28.47
Has place for hand washing 33.64 43.19 37.57
Boil water for treatment 1.62 4.05 2.62
Chlorine added to water for treatment 0.9 2.59 1.6
Strain through cloths 2.69 1.31 2.12
Filter before drinking 0.56 0.94 0.71
Solar disinfectant 0.05 0.04 0.05
Water settle before drinking 1.31 1.34 1.32
Alum added to water before drinking 4.59 2.86 3.88
Clean cooking fuel 10.4 49.64 26.55
Has separate room used as a kitchen 24.32 30.05 26.68
Table 3. Reported morbidity among rural and urban households
Variables Description % of rural % of urban % of total
0 97.82 98.25 97.99
1 1.97 1.54 1.79
‘ll\lv::gb;(r;f household members that 5 019 018 018
3 0.02 0.01 0.02
4 0.00 0.02 0.01
) No 98.83 98.95 98.88
mgnmtﬁzrs have been very sick for 3 Yes 117 105 112
Yes 0.06 0.06 0.06
Member of the household died last 12 No 93.02 96.63 94.51
months Yes 6.98 3.37 5.49

Table 4. Results of negative binomial model of theeigheinants of morbidity (number of sick persons)

Coef. Std. err. z Tolerance
Years of education .0464611 .0158222 2.94 0.774697
Smoke in house 5079159 .1338792 3.79 0.989210
North -.0161141 .0939719 -0.17 0.648608
Urban .0730377 .0939349 0.78 0.656537
Improved water sources -.1178684 .0854696 -1.38 0.779906
Improved toilet 149726 .0883024 1.70 0.747792
Electricity -.2418714 .0928643 -2.60 0.634026
Gender of household head .0131688 .1031643 0.13 0.879731
Age of household head .012306 .0025608 4.81 0.855873
Sharing toilet .0451789 .0944426 0.48 0.795939
Clean cooking fuel -.6681908 .1235053 -5.41 0.586642
Has hand washing -.1609917 .0812209 -1.98 0.965266
Strain water through cloths .2386243 .1485446 1.61 0.996872
Number of rooms per person -.119585 .0499109 -2.40 0.939850
Smoking -6.924238 1645.958 -0.00 0.999073
Generating set 1175565 .0939079 1.25 0.833129
Has separate place for cooking -.0431415 .0943982 -0.46 0.868091
Constant -4.178595 .1947509 -21.46
Lnalpha 2.203569 1208924
alpha 9.057284 1.094957

173




Environmental Economics, Volume 6, Issue 4, 2015

Table 4 (cont.). Results of negative binomial modehefdeterminants of morbidity (number of sick persons)

Coef. Std. err. z Tolerance

Log likelihood = -4027.9465
LR chi2(18) = 123.80

Prob > chi2 = 0.0000
Pseudo R2 = 0.0151

No. of obs. = 38522
Likelihood-ratio test of alpha = 0: chibar2(01) = 280.95 Prob > = chibar2 = 0.000
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Notes: kernel = Epanechnikov, band width = 0.0183.
Fig. 1. Kernel density graph of number of sick people
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