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ABSTRAK

KAJIAN PENILAIAN RISIKO KESIHATAN TERHADAP TAHAP NITRAT DI
DALAM AIR PERIGI DI TIGA KAMPUNG DI TANAH MERAH, KELANTAN

MOHAMAD HILMI MUSTAPHA

Pengenalan: Pendedahan nitrat dalam air perigi di kawasan pertanian merupakan isu penting
dalam aspek kesihatan. Pendedahan manusia kepada nitrat membawa kepada banyak risiko
kesihatan termasuk penyakit methaemoglobinemia. Objektif: Objektif kaji selidik ini adalah
bagi mengkaji pendedahan nitrat dalam air perigi dan menjalankan penilaian risiko di tiga
buah kampung di daerah Tanah Merah, Kelantan. Methodology: Sejumlah 80 orang
responden telah dipilih berdasarkan kriteria yang telah ditetapkan. Manakala, sampel air
perigi diambil dari setiap rumah responden dan analisis sampel dijalankan menggunakan Y SI
Professional Plus. Borang kaji selidik digunakan untuk mendapatkan maklumat sosio-
demografik, maklumat perigi dan pengambilan air minuman harian responden. Berat badan
responden diukur menggunakan penimbang berat Seca. Penilaian risiko kesihatan dijalankan
melalui pengiraan rumus yang sedia ada. Keputusan: Nilai kepekatan nitrat dalam sampel air
adalah di bawah piawaian kualiti air Malaysia (,10mg/L). Nilai min + SP adalah di kawasan
Kampung Padang Siam iaitu nilai min + SP (1.07 = 1.11 mg/L) diikuti Kampung Bechah
Kelubi (1.05 + 1.15 mg/L) dan Kampung Chawas ( 0.58 + 0.53 mg/L). Ujian hubungkait
Kruskal-Wallis menunjukkan tiada hubungkait antara kepekatan nitrat dengan jenis kampung
(p>0.05). Manakala ujian hubungkait antara nilai kepekatan dengan setiap lokasi
pengambilan sampel menunjukkan ada hubungkait (p<0.05). Nilai min + SP bagi
pengambilan kronik harian ialah 0.021 + 0.024 manakala bagi indeks hazad pula ialah 0.134
+ 0.146. Kesimpulan: Merujuk kepada pendedahan nitrat air bawah tanah yang dikaji tidak

akan menyebabkan masalah kesihatan kepada mereka yang menggunakannya.

Kata Kunci: Nitrat, air perigi, piawaian Kkualiti air Malaysia, pengambilan kronik

harian, indeks hazad, Tanah Merah



ABSTRACT

HEALTH RISK ASSESSMENT OF NITRATE EXPOSURE IN GROUNDWATER

AMONG RESIDENTS AT THREE VILLAGES IN TANAH MERAH, KELANTAN

MOHAMAD HILMI MUSTAPHA

Introduction: The nitrate exposure in groundwater especially in agricultural areas has
become a major public health issue. Methaemoglobinemia is the most common disease that is
related to nitrate exposure. Objective: This cross-sectional study was conducted in Tanah
Merah, Kelantan with an aim to determine the nitrate exposure levels in groundwater and to
perform health risk assessment among respondents at the respective areas. Methodology:
Eighty (80) respondents were selected in this study based in the inclusive and exclusive
criteria. The groundwater samples were taken from each respondent’s well, and were
analyzed with a YSI Professional Plus to determine nitrate levels. Questionnaires were used
to determine respondents, water daily intake, socio-demographic background and status of
water supply quality. The body weight of respondents was measured using a Seca Body
Weight Scale. The health risk assessment was calculated using the Chronic Daily Intake
(CDI) and Hazard Index (HI). Results: Nitrate levels in this study was below the Maximum
Concentration Limit of National Standard for Drinking Water Quality of Malaysia (NSDWQ)
(<10mg/L). The value of mean + SD for nitrate levels in all water samples were 0.91 + 1.00
mg/L. The highest mean + S.D of nitrate levels (mg/L) was done Kampung Padang Siam
which was (1.07 = 1.11 mg/L) followed by Kampung Bechah Kelubi (1.05 £+ 1.15 mg/L) and
the mean + S.D (mg/L) for Kampung Chawas was (0.58 + 0.53 mg/L). There was a
significant difference in nitrate levels between each location (p<0.05), and Kruskal-Wallis
test showed no significant difference in nitrate levels between these villages (p>0.05). The
mean = S.D for Chronic Daily Intake (CDI) and Hazard Index (HI) was 0.021 + 0.024 and
0.134 + 0.146 respectively. Conclusion: As far as nitrate exposures are concern, the
groundwater would not cause detrimental health effect to those who use it for daily purpose.

Keywords: Nitrate, groundwater, maximum concentration limit, chronic daily intake,
hazard index, Tanah Merah
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CHAPTER 1

INTRODUCTION

1.1 Background

Agriculture is very important to the Malaysian economy. There has been a rapid
growth in agricultural activities. These developments of agriculture have also resulted in

increasi_ng of chemicals usage such as fertilizers, herbicides and insecticides. (Kamil et al.,

1990).

Exposure to nitrate results in multiple health effects, and it particularly affects human
health. In rural areas, groundwater contamination is frequently associated with agricultural
activities such paddy plant. Fertilizers that are spread on fields or stored can actually leach
into an aquifer and contaminate drinking water when nitrate that originates from these
fertilizers reach a well. Nitrate is a common contaminant that can be critical to human health

when its levels exceed 45 mg NO3/L (USEPA, 1991).



Consumption of water containing nitrate at levels higher than 49 mg NOs/L could lead
to methaemoglobinemia in infants (WHO, 2007) and, in the long term, could be potentially
carcinogenic to humans (INSPQ, 2003). The US EPA suggests a threshold for nitrate in
drinking water between 50 and 90 mg NO/L and points out that no risk for human health has
been observed for infants consuming water containing less than 45 mg NOs/L (USEPA,
1991). The protection of sources of groundwater in regions with intensive agriculture often
creates conflicts. On one hand, farmers grow crops and produce food to satisfy consumer

demand and, on the other hand, government authorities must protect public health by

ensuring adequate drinking water quality from well water.

Nitrate in the environment accumulating from both natural and anthropogenic sources.
Naturally, soil mineralization and atmospheric deposition of nitrogen are major contributors
of nitrate existence. Meanwhile, the examples of anthropogenic sources are from agricultural,

industrial residue and septic tanks. Yet, agricultural activities are more important sources of

nitrate to the environment (Weyer, 2001).

Today, the intensive of agricultural practices present a threat to the world’s clean

water supply. The excess application of nitrogen fertilizer in crop production has led to the

major nitrate pollution in groundwater (Reyes, 2007).



1.2 Problem Statement

Poor water quality remains an important issue throughout the developing nations
nowadays (Wan Ruslan et al., 2004). Nowadays, the degradation of quality of water supply

has rise due to anthropogenic factors including agricultural practices and industrial activities

(Azwan et al., 2010).

According to Kamil et al. (1990), agriculture is an important sector to the Malaysian
economy in which there has been substantial development in the cultivation of rubber, oil
palm, cocoa, fruits and vegetables. The developments of agriculture activities have also

resulted in increased use of commercial fertilizers.

Moreover, nitrate is one of the most common contaminants in groundwater that come
from either fertilizer or sewage that leads to nitrate contamination of groundwater (CWC,
2011). In addition, the increasing contamination of groundwater and surface water supplies

by nitrate, primarily from commercial fertilizers usage has been documented (Weyer, 2001).

The problem to be highlight was whether the level of nitrate in well water is safe for
drinking. Some parts of rural Kelantan are equipped with the rural water supply system, in

which some residents are still using as a main water source.



1.3 Study Justification

This study was carried out in order to assess nitrate concentration level in
groundwater at Kampung Padang Siam, Kampung Chawas and Kampung Bechah Kelubi in
Tanah Merah, Kelantan since majority of the people in Tanah Merah practice agriculture
activities. The common crops are paddy, tobacco, watermelon and vegetables. Their
agricultural practices are expected to cause high application of urea and Nitrogen,

Phosphorus and Kalium (NPK) fertilizer to support plant growth. Many studies showed

relationship between which fertilizers usage in the agricultural field.

In Kelantan, groundwater plays a very important role in the public water supply
system. Approximately 70% of the total water supply in the state including Tanah Merah is
derived from groundwater (Azwan et al., 2010). Tanah Merah is one of the districts in
Kelantan and it is also labelled as an agricultural area. Kamil et al. (1990) reported that nitrate
levels in groundwater located in agricultural areas are significantly different from urban and

forested areas. The increasing usages of fertilizers result in increased nitrate content in the

groundwater source.

Nitrate in well water still exists especially near paddy field, thus getting data for
occurrence is essential to plan further measures in overcoming this problem because it is
greatly related to health. The study was also conducted to compare nitrate concentration in

well water with the National Standard for Drinking Water Quality (NDSWQ) Malaysia.



1.4 Conceptual framework

NITRATE

Natural process Manmade (anthropogenic
process)
Denitrification (decaying [
by bacteria) e —————
== Agricultural activity Industrial activity Waste product
I ;
Fertilizer
|
T R | T e
Run off to surface water :
: Domestic
(river, lake, etc) Human
/household
Livestock
Groundwater -\t—
A
Health effect Daily Health Risk
consumption Assessment and
analysis
y A A4
rGastrointestinal illness Methaemoglobinemia Cancer

Figure 1.1: Conceptual framework (CWC, 2011 ; Rosen and Kropf 2009).



1.5 Definition

1.5.1 Conceptual Definition

1.5.1.1 Drinking water

Drinking water or potable water is water pure enough to be consumed or used with

low risk of immediate or long term harm. The drinking water quality is a powerful

environmental determinant of health (WHO, 2012).

1.5.1.2 Nitrate level

According Interim National Standard for Drinking Water Quality for Malaysia

(NSDWQ), the maximum allowable nitrate concentration in drinking water is 10 mg/L.



1.5.1.3 Health Risk Assessment

Health risk assessment is the process of quantifying the probability of a harmful
effect to individuals or populations from certain human activities. The risk assessment
process is typically described as consisting of four basic steps (OEHHA, 2001):

[.  Hazard identification

II.  Exposure assessment
IIl.  Dose-response assessment

IV.  Risk characterization.

V.  Analysis

1.5.2 Operational Definition

1.5.2.1 Drinking water

Drinking water samples was read in-situ three times and the average reading was

obtained collected directly from each respondent's groundwater source.



1.5.2.2 Nitrate level

Nitrate in groundwater samples is analysed using YSI Professional Plus multimeter

and the results were obtained directly on site.

1.5.2.3 Health Risk Assessment

According to USEPA (1992), estimation of daily exposure of individuals for nitrate
through ingestion is by calculating the chronic daily intake (CDI) as the exposure metric.
Then, to estimate the non-carcinogenic risk of nitrate, the hazard index (HI) is calculated

using the equation in Chapter 3.

Cx DI
BW

CDI =

Where,
DCI = Chronic Daily Intake (mg/kg/day),
C = Nitrate concentration in water (mg/L),
DI = Average daily intake rate of water (L/day),

BW = Body weight (kg).



1.6 Objective

1.6.1 General Objective

To determine the level of nitrate in groundwater and to perform health risk assessment
among respondents in Kampung Padang Siam, Kampung Chawas and Kampung Bechah

Kelubi in Tanah Merah, Kelantan.

1.6.2 Specific objective

1. To determine nitrate level in groundwater
2. To compare nitrate level between each study location/ wells water
3. To compare nitrate level between the three villages
4. To compare nitrate level of groundwater with national standard
5. To determine the HI=CDI/R{D
Where, HI= Hazard Index,
CDI=Chronic Daily Intake (mg/kg/day),

RfD=Reference dose (mg/kg/day)



100071495380

1.7 Research Hypothesis

1. There is a significant difference of nitrate level in groundwater among each study
location

2. There is a significant difference of nitrate level in groundwater between the three
villages studied

3. Nitrate concentration in groundwater in Kampung Padang Siam, Kampung Chawas
and Kampung Bechah Kelubi is higher than the NSDWQ, Malaysia

4.  Hazard Index of the respondents<I

10



CHAPTER 2

LITERATURE REVIEW

2.1 Nitrates in Environment

The majority of Earth's atmosphere, approximately 78% is nitrogen, making it as the
largest pool and occurs in many different gaseous forms such as elemental nitrogen, nitrate,
nitrite and ammonia (Absolute Astronomy, 2011). Natural reactions of atmospheric forms of
nitrogen with rainwater result in the formation of nitrate and ammonium ions. Nitrate is also
an inorganic ion and common nitrogenous compound that occur from nitrogen cycle and

anthropogenic (man-made) sources (ATSDR, 2011).

2.2 Source of Nitrate

Nitrate accumulates from both natural and anthropogenic sources. Nitrates occur in

soil, in water, and in some foods (ATSDR, 2011).

11



2.2.1 Natural source

The nitrogen cycle represents one of the most important nutrient cycles found in
terrestrial ecosystems (Pidwirny, 2006). The nitrogen cycle is the natural process by which
nitrogen is converted between its various chemical forms and this transformation can be
carried out via both biological and non-biological processes. Important processes in the
nitrogen cycle include fixation, mineralization, nitrification, and denitrification. The nitrogen
cycle is of particular interest to ecologists because nitrogen availability can affect the rate of
key ecosystem processes, including primary production and decomposition (Astronomy

Absolute, 2011).

P pe_—_ W, -y
. Atmospheric Nitrogen () - .

Nitrogen- h xing L

bacteria living in
legume root nodules

Nitrifying
bBacteris

00 D nierieastio, )

Nitrogen-fixing
sall bacteria Nitrifying bacteria

(Source: Wikipedia, 2013)

2.2.2 Anthropogenic source

Anthropogenic activities or man-made source such as use of fertilizers, fossil fuel
combustion and release of nitrogen in wastewater have also dramatically altered the global

nitrogen cycle (Absolute Astronomy, 2011).

12



2.3 Exposure to nitrate

Nitrate is an inorganic compound produced when nitrogen is introduced into the
environment. Although nitrate occurs naturally at low levels, human activities including the
usage or improper disposal of fertilizers for agriculture, animal manure, or human waste, can

elevate levels of nitrates in sources of drinking water (CWC, 2011).

Some vegetables (lettuce, spinach, celery, greens, etc), cigarette smoking, and certain
medications contribute to daily nitrate intake in the U.S. population. In addition, drinking

water consumption can account for a substantial portion of that intake (Weyer, 2001).

2.4 Issue of agricultural activity and nitrate in groundwater
Nitrate is also a common nitrogenous compound due to natural nitrogen cycle and

anthropogenic (man-made) sources which have greatly increased the nitrate concentration

level particularly in groundwater (Haller et al., 2010).

As mentioned by Walter (2009) and Tredoux et al. (2009), groundwater can be a

significant source of nitrate which can come from runoff and leach down of fertilizer residue.

!



The high agricultural activities are achieved by using plant nutrients such as nitrogen
fertilizers. When nutrients are applied in excess of plant needs, they have a potential to

pollute surface and groundwater (Mahvi et al., 2005).

2.5 Exposure and risk assessment

Exposure to nitrates can cause immediate or acute health problems. Exposure over

long periods of time can lead to many other dangerous health conditions (CWC, 2011).

Risk assessment method can also be used to estimate the risk of adverse ecological
effects due to pollutant in the environment which are consist of four steps; hazard
identification, doe-response assessment, exposure assessment and risk characterization

(Boguski, 2010).

2.6 Health Effects

2.6.1 Methaemoglobin or “Blue Baby Syndrome”

Methaemoglobinemia disturbs the blood cells ability to carry oxygen (Haller et al.;

CWC, 2011). Excessive nitrates or nitrites can alter the iron in haemoglobin to the ferric

state. Nitrite oxidizes easily into nitrate. Thus, nitrate will form methaemoglobin; an

abnormal form of haemoglobin (ATSDR, 2011).

14



Greer et al. (2005) mentioned that infants for whom formula may be prepared with
well water containing high levels of nitrate can lead to nitrate poisoning and the
methaemoglobinemia in infants. Therefore, clinical reports reinforces the need for testing of

groundwater for nitrate content.

2.6.2 Gastrointestinal (GIT) complications

Many gastrointestinal illnesses are related to nitrates. The consumption of nitrate

contaminated water causes multiple digestive tract impairment (Rao, 2006).

There is some evidence that long-term effects, such as gastric cancer, might result
from exposure to even smaller amounts of nitrate if they expose to the N-nitroso compounds;
the form when nitrate reacts with certain conditions and in which it is a potent carcinogen in

many species (Walter et al. 2009).

2.6.3 Carcinogenic diseases and problems

Peter Weyer who holds a Ph.D. and also as an associate director of the

University of Iowa, Center for Health Effects of Environmental Contamination (CHEEC)

mentioned that even low level exposures to nitrate over many years could be problematic in

terms of certain types of cancers (Pedersen, 2001).

15



Nitrate can be reduced endogenously within the human body to nitrite through
bacterial and other reactions. Nitrite can be further reduced to N-nitroso compounds (NOCs).
NOCs are some of the strongest known carcinogens and can act systemically where it has

been found to induce cancer in a variety of organs (Weyer, 2001; Rao, 2006).

2.6.4 Others health related problem

The scientific and medical studies have linked nitrates to multiple digestive tract

impairment, dyspepsia, depression, headaches and weaknesses (CWC, 2011).

Besides that, miscarriage, stillbirths or premature birth and Sudden Infant Death
Syndrome (SIDS) can occur. It also can cause the mutagenicity (DNA damage),
teratogenicity and also impaired growth of foetuses in utero, which by leading toneural tube

disabilities and other birth-related disabilities (Kevin et al., 2005).

2.7 Extra information about nitrate

Nitrosamines and nitrosamides are two groups of chemicals that comprise N-nitroso
compounds. N-nitroso compounds are formed by the reaction of a nitrite compound with
amines or amides. This process is known as N-nitrosation of nitrates and nitrites. Both of
them are known to be precursors to N-nitroso compound formation in the presence of amines
or amides under normal gastric conditions. Approximately 5% of ingested nitrates in food

and water are converted to nitrite in the saliva, further promoting endogenous nitrosamine

16



formation. N-nitrosocompounds are known to be potent carcinogens and are also known to

cause congenital malformations (Griesenbeck, 2009).

Residents in Kampung Padang Siam, Kampung Chawas and Kampung Bechah Kelubi
around 10 000 people. Half of the population used the well water for domestic use and they
lived near to the agricultural area. Wastes generated by the three villages were collected by

the local authorities which is Majlis Daerah Tanah Merah.

1%



CHAPTER 3

METHODOLOGY

3.1 Introduction

For the methodology part, it was divided into a few subsections, including study
design, study location, sampling, data collection method and instrumentation, risk

assessment, quality control, ethic committee approval and data analysis.

3.2 Study Design

A cross-sectional study design was used. The equipment used in this study was a YSI
Professional Plus Multimeter. The method used in this research was by doing sample analysis
with instruments. A YSI Profesional Plus multimeter was used to determine nitrate levels in
water samples. Data collected for water analysis was questionnaire for respondents. SPSS

V19 was used to analyse the data obtained.

18



3.3 Study location

Kampung Padang Siam, Kampung Chawas and Kampung Bechah Kelubi in Tanah
Merah, Kelantan were chosen as the study locations. These locations were chosen due to its
agricultural activities as the main economic activity and most of the residents still rely on
groundwater for daily needs. Main fertilizers used at this study area were NPK fertilizers.
This was believed to consist of nitrate with regards to usage of inorganic fertilizer for their
crops. Thus, these areas were at high risk for nitrate residue to leach down into the

groundwater. Please refer to diagram.

19
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Figure 3.1 : Map of study locations



3.4 Study population

The study population were residents of Kampung Padang Siam, Kampung Chawas

and Kampung Bechah Kelubi in Tanah Merah, Kelantan, who used groundwater as the main

source for drinking water and other daily usage.

3.5 Sampling

3.5.1 Study sample

The assessment was conducted only to residents or respondents who met the inclusion

criteria only and all the exclusion criteria was exclude from this study.

21



3.5.2 Sample Size

The sample size was calculated using formula (Equation 1) by Kirkwood and Sterne

(2009).

NE= P(‘ia;P) (Equation 1)

Where, N= sample size
P=Prevalence

e=Probability error

According to Reyes (2007), the prevalence of nitrate level of groundwater from wells
sampled which was'above of 50mg/L is 30% (0.3). So the sample size was calculated as

below.

» 0.3(1-0.3)
0.052

Based on the calculation above, the value of 84 was considered as minimum sample
size needed. To ensure that the study was statistical significant and taken into consideration
damaged data and non-response survey, the sample size was added 20% from actual sample

size. So the sample final sample size was 100.

22



3.5.3 Sampling method

Purposive sampling was used as the sampling method. The respondents were selected

based on a few inclusive and exclusive criteria.

3.5.4 Sampling unit

For this study, resident living in Kampung Padang Siam, Kampung Chawas and

Kampung Bechah Kelubi, who fulfilled the inclusive criteria were used as the sampling unit.

Inclusive criteria:

[.  Age 18 years old and above which is considered as adult.

II.  The respondent is a lifelong resident of Kampung Padang Siam, Kampung

Chawas and Kampung Bechah Kelubi in Tanah Merah, Kelantan.

. The respondent used groundwater as his/her main source of water supply for his/her

daily usage.

Exclusive criteria:

L Respondents who used water filter systems.
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3.6 Study instrumentation and data collection

3.6.1 Questionnaire

A set of questionnaire comprising of three sections were administered to each

respondent. Part A of the questionnaire contained questions regarding the socio-demographic

information, Part B contained questions related to duration of residence. Part C contained

Questions about the information of daily intake of drinking water.

3.6.2 Body weight

The body weight of the respondents was measured using a Seca Weight scale. The

readings were taken three times and then averaged. The unit was in kilogram (kg).

Figure 3.2 Seca weight scale
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3.6.3 Drinking water daily intake

The daily intake rate of water among respondents was measured by using a standard
cup of 200 ml, and every respondents need to recall back their water consumption amount in
a day based on that standard cup in order to calculate the Chronic Daily Intake (CDI) and

Hazard Index (HI).

3.6.4 Water Sampling

3.6.4.1 Water analysis

Figure 3.3 : YSI Professional Plus Multimeter
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3.7 Risk Assessment (Calculation)

In order to determine exposure of nitrate in drinking water, chronic daily intake (CDI)

was first calculated using the following equation.

Cx DI
BW

CDI=

(Equation 2)

Where,
DCI = Chronic Daily Intake (mg/kg/day),
C = Nitrate concentration in water (mg/L),
DI = Average daily intake rate of water (L/day),

BW = Body weight (kg).

Then to conclude the significant different exposure and overall potential for non-
carcinogenic health effects posed by nitrate in drinking water, the Hazard Index (HI) was

calculated using the following equation:

cp1 :
HIEE— (Equation 3)
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Where,
HI = Hazard Index,
CDI = Chronic Daily Intake (mg/kg/day),

RfD = Reference dose (mg/kg/day)

HI value more than 1 (HI>1) will show a significant risk level, the higher the value, the
greater the likelihood of adverse non-carcinogenic health impact. RfD value that used in this

study was 1.6 mg/kg/day (USEPA, 2000).

3.8 Data analysis

Data analysis was performed using the Statistical Program for Social Science software

(SPSS for Windows) version 19.

For descriptive data, univariate analysis was used to determine nitrate level, socio
demographic information of respondents, water consumption and results of water analysis in

percentage, mean, standard deviation, range, percentiles, maximum and minimum values.

Then, the normality test in this study was performed by using Kolmogorov-Smirnov
Test where p>0.05 indicated a normal distributed data. The parametric test was used if data
was parametric or normal distribution. While, if it was not normally distributed, non-

parametric test was used to analyse the data.
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3.9 Ethical consideration

Ethical issues pertaining to this study was presented and approved by Ethics
Committee, Faculty of Medicine and Health Science, Universiti Putra Malaysia.

1) The respondents were given some explanation about the whole of the study
activities involved.

1) The respondents were given some explanation about the health risk assessment
that were held in term of the purpose of the assessment, the procedure taken,
and also respondents’ right in this study.

1ii) Approval letter were given to the village representative to obtain the consent
of the resident involved in this study.

1v) Approval letter was given to the respondents to get their consent to be

participant in this study.

3.10 Study Limitation

1. The information given from respondents could not be sure to be 100 % valid in term
of this limitation, we assumed the answer and the information given met validity
purposes. Recall bias may contribute to this study.

2. This study was a cross-sectional study that only measure nitrate for specific period
only. The data which was collected in this study might be insufficient to support the
argument on ground water contamination in Tanah Merah.

3. The study was conducted during the planting season, in which indirectly affect the
outcome of study once fertiliser is applied. If the usage of fertilizer was high, nitrate

level will also increase.
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CHAPTER 4

RESULTS

4.1 Background of respondent

4.1.1 Socio-demographic of respondent

The data collection was carried out from January to February 2013 at the respective

areas.

The total number of respondents who participated in this study was 80 (Table 4.1). All
of the respondents were Malays (100%). There were more male (46 -57.5%) compared to

females (34 -42.5%) respondents. (Table 4.2).

The mean and standard deviation for age of respondents was 60.75 + 10.34. The
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