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ABSTRACT

The study is aimed at examining the effect of expo® wood smoke on blood glucose level and bikeraof
obesity among women in Samaru, Zaria. The surveyareh design was adopted for the study. The saafpte
study comprised of 40 women in the study areasiuay is designed to involve all the women in conityjumarket
Ahmadu Bello University, Zaria who use fire woodaameans of daily commercial cooking activities armnen in
community market Ahmadu Bello University who areexposed to fire wood smoke. Data collected irediuage,
height, weight, fasting blood glucose level andybothss index and level of education in view ofcsecionomic
factors. Wood smoke is a complex mixture of substpnoduced during the burning of wood. The majuissions
from wood stoves are carbon monoxide, organic gdsestaining carbon or derived from living organism
particulate matter and nitrogen oxide. Wood smo&atains many organic compounds known to cause csnce
(such as benzopyrenes, dibeenzanthracenes andzditmbazole) and other toxic compounds (such ashgides,
phenols or cresols). The findings of this studystitat women exposed to wood smoke had higher wadaes of
fasting blood sugar than control group, (93.45 142) and (76.75 +1.39), respectively. They also hagher body
mass index (27.21 £+ 1.39) as compared with con{e@.25 + 0.62), and higher body weight (67.40 +&.&s
compared with control (58.90 £2.14). In conclusidnis study observed significant increase in blgagose level,
body weight and body mass index. Hence, the fisdafighe study show that long term exposure to verndke
causes an increase in blood glucose level, bodghweind body mass index. Long term exposure to wouke is
a potential predisposing factor to obesity and digs mellitus.
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INTRODUCTION

This study is aimed at evaluating the effect of wemoke exposure on fasting blood glucose leveladasity risk
parameter (body mass index) among women in Sardarig.

The use of wood is often considered to be as oltiazan evolution and wood is the oldest of humatsfuHence,
it is literally true that exposure to wood smokeassold as humanity itself. Even today, biomagkéform of wood
and agricultural wastes is a significant sourcdiofct human energy consumption worldwide. Woodsed in its
traditional forms as household heating and cookirgs in developing countries, and in its modenmf® as power-
plant fuel, principally in developed countries [Because household use dominates total fuel derimanaany
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developing countries, particularly in rural aredsewe half of humanity still lives, it is likely th&diomass remains
the main source of energy for most of humanity [2].

The percentage of fuel demand (wood) declines aénomic development. The increase in use of woddogher
biomass fuels in developing nations due to pooneguc development are among the factor responsil¢he

consequent concern about the health effects opaliution around the world, leading to stricter giollution

regulation and controls. While commercial sourceésvood combustion have been subject to some ragulat

North America and Europe, there are still importantegulated sources of wood smoke, including huooige
heating stoves and fireplaces. There are also it@pbnon-point sources of wood smoke, particulavild-land

fires and intentional burning of agricultural wa$®. Most households in rural areas and a fewripan areas
depend on biomass fuels (wood, dung, and agri@lltmaste) due to incomplete combustion of the bisrfaels;
the resulting smoke contains a range of health-evong) substances that at varying concentrationscease a
serious threat to human health [2].

The sentiment that wood smoke, being a naturaltanbs, must be benign to humans is still sometineasd. It is
now well established, however, that wood-burnirayes and fireplaces as well as wild-land and attical fires

emit significant quantities of known health-damagjpollutants, including several carcinogenic compuisu(e.g.,
polycyclic aromatic hydrocarbons, benzene, aldebygearticulate matter (PM), carbon monoxide (COfogen

oxides (NO), and other free radicals) [2] due taawhcardiovascular, coronary artery diseases, ceredscular
diseases and venous thrombo-embolism occurreddplgé¢hat are exposed [3]. Air pollutant when ihaffects
blood pressure [4]. The improved stove interventias associated with 3.7mmHg lower systolic bloogspure
(SBP) after adjusting for age, body mass index,kéngg second hand tobacco smoke, apparent temperagason,
day of week and time of day [5].

The mechanisms proposed to explain the adverséhheféécts of PM exposure include particle-induosiiative
stress, inflammation and genotoxicity. Sevenabitro studies of cultured cells have previously showat tood
smoke PM increased the expression and productigmoeinflammatory cytokines, oxidatively damaged ®&nd
production of oxidative stress [6]. Chronic inflamtion has been suggested to be a mechanism pranotireased
insulin resistance in mice with diet induced obesind whole-body glucose homeostasis was reduced af
increased PM exposures [7]. It is hypothetically #zat exposure to wood smoke predisposes one ittative
stress, reduced body glucose homeostasis and |eogsimcreas inflammation which could promote imsuli
resistance as seen in mice with diet induced gb€Bite association between effect of exposure toedtic wood
smoke and blood glucose level in African women thaslly been studied in the rural areas where weadeéd as
major source of domestic fuel and household heaters

MATERIALS AND METHODS

1.1 Research Design

The research design used for the study was sumeigml This is because it gives easy way to ashessffect of
exposure to wood smoke on blood glucose level aay Inass index among women in Samaru, Zaria.bélieved
that survey design is most common and effectivexamining existing issues as this study topic &ntai

1.2 Population of Study

The targeted populations of study were the womeBeimaru area of Zaria, Kaduna State of Nigeria.pidpailation

of the study includes all women who were 18 yeaud @der and have been exposed to wood smoke feast a
period of ten years consistently as the exposedpgemd women who had never or abstained from waouoke

exposure for a period of ten years in the pash@esontrol group. The target population was 50 wariide sample
size was determined using the formula Yamane (1B87)

_ N
1+ Nx(e)2

Where
n = the sample size
N = the population size
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e = the acceptable sampling error
95% confidence level and p = 0.05 were used.

Hence, a total of 40 respondents were used fordkearch as the sample size which was selected drtotal
population of 50 women. The Forty (40) women vohamed to participate in the study. The women weoeged
according to the type of domestic fuel used: woNd=(20) and non-wood fuel (N = 20) group. Non-wdoeé|
comprised liquefied petroleum gas, electricity &siosene. All the women who used non-wood fuels theeh
exposed to biomass fuel at some time, but werentlyrusing mixed sources of fuel. Exclusion ci#eéncluded all
smokers, pregnhant women and women with family hystd hypertension and diabetes any respiratorgrdey,
pulmonary arterial hypertension, diabetes mellitug] those who underwent recent surgery.

1.3 Sample and Sampling technique

The sample for the study is made up of a total @fwbmen from Samaru area (Ahmadu Bello University
Community Market) of Zaria, Kaduna State of Nigeravolunteer sampling technique was used to sdleet
women who constituted the respondents and subfectthe study. The women were selected from theketar
which use wood frequently as source of fuel and &ism locations in the market where wood is ranebed as
source of fuel.

1.4 Data Collection

Questionnaire and scientific instrument were usedlata collection. The questionnaire was divided four parts.
Section A, B, C and D. Section A comprises socimographic data of the respondents, section B fahigtory,
section C habits and physical activities and sacBlosome structured questions revealing issue coimgehealth
condition and health care accessibility of the oesients.

1.5 Data Administration

The research was carried out at the locations teeleas sample for the study and the questionnaims
administered to the designated sample of womeropally. This was to avoid loss of the questionraiiéence, the
wait and take method was used to request the rdepomo provide information at the point of vigifter which,
body weight, height, blood samples for fasting blatucose level was taken according the methoddtaglow.

Fasting blood glucose

The tip of the middle finger of each of the sulgestas cleaned with cotton wool and methylated tsdilie finger
was pricked using a blood lancet, the first droplobd was wiped off with a cotton wool then theasd drop of
blood was allowed to drop on the glucose strip Whicas inserted into the glucose meter accordingh&
manufacturer instruction. The blood samples weadyaed using the glucose meter, Accu-chek advantagehe
Technology, USA.

Body mass index (weight and height)
The women each stood on a weighing scale andwheght were measured and recorded in kilogramsir ieeght
was also measured in meters using a meter rulér Bbady mass index (BMI) was then calculated ushgformula
BMI = weight(kg) .

height(m?2)

1.6 Ethical Consideration and Consent

An ethical permit from Ahmadu Bello University Téwiog Hospital (ABUTH) Scientific and Health Resdarc
Ethics Committee was obtained for the researchadsalconsent forms were issued out to the respomideimg the
research. This was to make sure that the respanédpptoved their participation in the research.

1.7 Statistical Analysis

The data obtained was expressed as Mean + Staadardbf mean (SEM) and analyzed by using the stiutdtest.
Probability P < 0.05 was considered statisticaigyndicant. Statistical package for social scie(8®SS) software
version 20.0 for Windows computing programme wadusr the statistical analysis.
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RESULTS
Figure 1 shows the mean difference of fasting blsegar (mg/dL) of women exposed to wood smoke amdral
group, (93.45 % 2.14) as compared to control (7&2539). There is statistically significant incseain the fasting
blood sugar of women exposed to wood smoke (P5)0.0

Figure 1: Fasting blood sugar of women exposed toosd smoke and control group
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Figure 2 shows significantly higher (p < 0.05) wlm mean of body weight of women exposed to waodke
(67.40 £ 3.36) as compared to control (58.90 +2.14)
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Figure 2: Body weight of women exposed to wood sikeand control group
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Figure 3 shows the mean value difference in bodghteof women exposed to wood smoke (1.58 + 0.08) a
control group (1.62 £ 0.01). This result is notistecally significant, p > 0.05.
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Figure 3: The body height of women exposed to woanoke and control group

Figure 4 shows the mean of body mass index of woexpsed to wood smoke (27.21 = 1.39), is higheerwh
compared to the control group (22.25 * 0.62) wiécignificantly differ (p < 0.05).
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Figure 4: The body mass index of women exposed t@ad smoke and control group
DISCUSSION

The present study is based on studying the effefctgood smoke on health status of the users of waetl The
adverse effects of the toxicants in wood smokecaramon in all the developing countries. The findiraf this
study show anthropometric indices of control ancdevasers groups. Both groups differed significantlyasting
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blood glucose level, weight and BMI but not in HaigWood fuel users were found to be heavier ardi Higher
weight and BMI. BMI has been associated with sag@onomic status. Based on this study women whovasel
fuels are of lower class, with less income and loagucational achievements. Women in this studyeweainly
cooks, causal workers with low income, when comgharéh women that used mixed fuels, who are in ghér
socio-economic status with higher educational aarents and better pay, and therefore can affone mefined
fuels than wood. This finding disagrees with prergioeport by Akor-Dewet al.(2012) [9], they found that weight
and BMI were significantly higher in mixed fuel wse As supposed, the control group who are higmezhr
individual and relatively sedentary to have highiypaveight and BMI, in contrast, the exposed grows \iound to
have high body weight and BMI. This could be asaxlito the effect of oxidative stress generated fnaod smoke
causing production of pro-inflammatory substanadisfuption in the leptin regulation in the body ukimg in
gradually weight gain, relating to previous repbyt Pearsoret al. 2010 [10], who report that exposure to high
levels of air pollution causes increase in adipofi@emmation and insulin resistance in mice. A giogvbody of
epidemiology and laboratory-based literature cotmegir pollution, particularly PM2.5 and deteridoat of
cardiovascular health among other health conditi@hger expression of tumor necrosis factor alphdR-h) in
adipose tissue of rodents and humans provided itisé dlear link between obesity, diabetes and dlron
inflammation. In the inflammatory hypothesis, largdipocytes infiltrated by macrophages produced -aN#hd
interleukin-6 (IL-6) in obese individuals [11]. Tée cytokines decrease lipolysis in adipose tissinhited insulin
receptor signaling through different pathways antdhited a differentiation of pre-adipocytes to oratadipocytes
all of which finally led to insulin resistance.

Findings from this study also shows that wood fueders had higher mean values of fasting bloodrstiingen the
control group; but the mean values fell within titermal physiological range. The result differechdfigantly. The
finding of the present study agrees with the resfilstudy conducted on the effects of occupatianadosure to
wood Smoke inTandoor Occupants in Pakistan [12]. Pearseh al. (2010) [10], suggest that for every
10ug/mrincrease in PM 2.5, there could be a resultingeiase of 10,000 diagnosed cases of diabetes orllovera
increase diabetes prevalence of 1%fn°. Exposure to higher levels of air pollution exagges adipose
inflammation and insulin resistance in a mouse rhaxfediet-induced obesity. In diabetic patientsagrha
inflammatory makers increase in response to higiéd2.5 exposure [10]. Suet al. (2009) [7], demonstrated that
the whole-body glucose homeostasis was reducedRR.5 exposure and suggested chronic inflammatidre a
mechanism promoting increase insulin resistancenice with diet-induced obesity after PM2.5 exposure
endocrine hypothesis, adipocytes secrete adipokinels as leptin and adiponectin, which act at blo¢hlocal and
systemic (endocrine) level [13]. Similarly, O'Neid al. (2007) [14], found that obese diabetic patiemsdnstrated
a greater inflammatory response than non-obeseetiliapatient upon exposure to pollutant. Taken tiogrethis
study suggests that obesity probably play a ctitpermissive role in priming the body for pollutidmduced
inflammation and disordered metabolism.

CONCLUSION

In conclusion, this study observed significant @ase in blood glucose level, body weight and bodgsnindex but
no significant different in height in the exposedp when compared to the control group. Hencefititings of

the study show that exposure to wood smoke causggiease in blood glucose level, body weight body mass
index which could be a potential factor for devéhgpand cofounding the lingering diabetes in owiesty.
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