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AAAAbstractbstractbstractbstract
The purpose of this study was to investigate the
influence of bio-sociological and behavioral
factors on mortality. The area of study was
Wang Namkheo District, Nakhon Ratchasima
Province. A two-stage stratified random
sampling method was employed, using
interview forms. Samples were 200 households
with a total population of 881 persons (674
persons alive and 207 persons dead). Statistics
were generated using Logistic Regression
Analysis. The study revealed that factors
influencing adult mortality were in biological
factors: age and gender; and in bio-sociological
factors: marital status; in health behavioral
factors: exercise, areca nut chewing and
alcohol consumption. All factors enabled a
prediction of mortality with variation of 30.6%.
The factors which have positive effects on
mortality were: age, gender, marital status,
exercise, areca nut chewing and alcohol
consumption.
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1.1.1.1. IntroductionIntroductionIntroductionIntroduction

1.11.11.11.1.... TheTheTheThe RationaleRationaleRationaleRationale andandandand SignificanceSignificanceSignificanceSignificance ofofofof thethethethe
ProblemsProblemsProblemsProblems

In this globalization era, the gap between the
rich and the poor widens dramatically, as is
rate of mortality which continues to differ for
developed and developing countries. The same
could be said about age, gender, marital status,
geographical terrain and behavior. WHO
(2005a) stated that over the past few years, it
found a widening in the differences while the
causal factors stemmed not only from

biological factors. A study made by Hobcraft,
McDonald and Rutstein (1984) indicates that
age was a significant factor affecting mortality.
In a longitudinal study, age is an indicator of
development through the passage of time,
whether age-wise, disease-wise or health-wise.
Age therefore represents physical change as
well as change through the social experience.
Therefore, whether it is a concept in
epidemiology, with Makeham’s theory having
a similar concept, that when age increases, the
hazard of death for the elderly is greater than
for youth. The study revealed another major
biological factor, namely, gender, which is
usually explained by occupational hazard, and
being more exposed to environmental hazard.
It was further explained that due to biological
fundamentality at birth that males are more at
risk from perinatal death than females (Dublin,
Lotka and Spiegelman, 1949:129). Apart from
the biological factor, the germicidal
development factor is also significant, for
example, in the case of tuberculosis and
malaria becoming resist to drugs. It was found
that non-communicable diseases also affect
worldwide mortality while infectious diseases
are still of concern. Moreover, death and
illness are also dependent on social factors,
where it is found that educational level also
affects knowledge on health behavior (WHO:
2005a). A World Health Report 2005 (WHO:
2005b) stated that health is affected by lifestyle
and genetic factors and that the best way to
improve health is to improve behavior and to
give the right information and education on
health care (WHO: 2006).
Thailand is facing a major problem of high

medical expenses but low return on health
benefits. The population is still facing illness
and death from preventable causes, such as
AIDS, traffic accidents and various chronic
illnesses. Moreover, it is found that health care
accessibility is still inadequate and lacks
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service quality. The cost of health care has
changed tremendously over the past two
decades, with health care expenses increasing
from 3.8% of GDP in 1980 to 6.14% in the
year 2005 (Ministry of Public Health: 2007b).
A study on the burden of diseases of the

Thai population between the years 1999-2004
of the International Health Policy Development
Office, Ministry of Public Health (2006) found
that age was a factor indicating population risk.
Youth were faced with a mortality risk due to
improper behavior. For gender, it was found
that males had increased risk of death by
violence and by careless behavior than females.
Marital status also divided people into different
types of mortality risks. The study found that
the third rank in risk factors for males were:
alcohol consumption, unsafe sex and smoking.
A study into the causes of death in Thailand in
the year 2000 revealed that the major cause of
death for people age 15-44 years is infectious
disease, with AIDS as the main cause,
followed by external causes, such as traffic
accidents, suicide and homicide; whereas for
the age group 45-59 the principle causes of
death changed to chronic diseases and in-
communicable diseases: cancer and
hypertension. The causes of chronic diseases
stem from hypertension and stroke as these
diseases bear a relationship to individual health
care behavior, especially exercise, emotional
stress and unsuitable food consumption
(Chooprapawan, et al., 2000).
The behavior and lifestyle of modern Thais

could readily be summed up as: inappropriate
food, over-eating, lack of exercise, luxurious
living and a harried lifestyle, etc.
(Chindawattana, 2003; Ministry of Public
Health, 2006) resulted in an increased rate of
chronic diseases, such as diabetes,
hypertension, and cardiovascular diseases. In
addition, between the years 1988 – 1997 it was
found Thais consume twice as much alcoholic
drink (Ministry of Public Health, 2007b), and
today Thais are at risk of consuming chemicals,
chemical residues in plants, vegetables, and
other food, causing them to be at risk from
chronic illnesses and cancer (Chindawattana,
2003). The result of the study would assist in
formulating specific health policy which
resolves the health problem. In this instance,
even though the area understudy was small
scale, by using it to explain a larger scale under
the same context, better coverage could be
obtained than by using a foreign context.

This research focused on whether the
biological factor of age, gender, ability in
activity of daily live (ADL), the social factor of
marital status, and the behavioral factor of
exercise, areca nut chewing, smoking, and
alcohol consumption had an impact on
mortality. These factors might influence
mortality, and if so, how. It could not be
undertaken on a large-scale basis as there are
great differences in the factors of geography,
race, migration and several other factors
concerned. I therefore conducted research on a
small-scale society which has less limitations
in the previous differentials and could depict
biological, social and behavioral factors,
namely Wang Namkheo District, Nakorn
Ratchasima Province. It has an area of
approximately 1,129,996 square meters, being
a new area elevated to the status of district in
the year 1996. The majority of the population
were migrants from different societies, spoke
different languages and had different cultures.
The natives have the characteristics of an
ethnic hill-tribe minority group and have a
different culture and lifestyle from the migrants.
This affected not only their lifestyle and
existence, but also affected well-being,
mortality and causes of death.
1.21.21.21.2.... rtheasternrtheasternrtheasternrtheastern RegionRegionRegionRegion andandandand WangWangWangWang NamkheoNamkheoNamkheoNamkheo
DistrictDistrictDistrictDistrict

The Northeastern Region has the largest area in
Thailand with the largest population as well
(approximately 21 million). It is well-known
for its drought, and is thereby unsuitable for
cultivation, while it also floods. There is
irregular income and poverty with the highest
out-migration rate in the country. In 1930, the
mortality rate was very high, and even as far as
the years 2005 – 2006, it still had the second
highest mortality rate when compared to other
regions (6.95/per 1,000 population), lower than
only the northern region (10.28/1,000
population) (Ministry of Public Health, 2007b).
Besides, it was found that most of the adult
population died as a result of non-
communicable diseases, with cardiovascular
disease and accidents, respectively (National
Statistics Office, 2007) being dominant causes.
It was found that the northeastern people tend
to use chemicals, chemical fertilizers and
pesticides in order to increase agriculture
productivity. (Sirindhorn Anthropology Center,
Public Organization, 2001).
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An important province in the northeastern
region from the past to present, and sometimes
known as “The Gateway to the Northeast”, is
Nakhon Ratchasima province. The population
in the year 2007 was approximately 2.5 million,
and it was found that the adult mortality rate
was rather high with a crude death rate of
about 5.54% in the year 2002, being the third
highest ranking of the country (Ministry of
Public Health, 2003). During the years 2002 –
2006 the crude death rate was between 4.5-5.8
persons/1,000 population. The major causes of
death in the year 2006 were infectious disease,
non-infectious disease and death from external
causes, respectively (Nakhon Ratchasima
Public Health Office, 2007).
1.31.31.31.3.... eoreticaleoreticaleoreticaleoretical BackgroundBackgroundBackgroundBackground ofofofof AdultAdultAdultAdult
MortalityMortalityMortalityMortality

Studies on the different causes of death in
adults usually focus on variables of race,
gender, socio-economic status and marital
status as well as the time and causes of death.
Differences are usually classified by social
class. Socio-demographic research on the
different causes of death in the past tended to
explain and focus on the accuracy and quality
of data and error of measurement rather than
conceptual development. The theoretical
principle led to a comprehensive conceptual
framework for the study on the differentials in
mortality which started to become of
significant interest only recently (Adler, et al.,
1994; Hummer, 1996; Preston and Taubman,
1994; Sickles and Taubman, 1997). There is
no new theory on mortality because the studies
focused on biological concepts while bio-
demographers gave priority to lifespan (Carey,
1997; Vaupel and Carey, 1993). Most of the
studies focus on age as a basic variable to
explain the relationship with death and other
biological factors, as could be seen in the work
of Olshansky, et al. (1997), which had revised
Gompertz’s Law of Mortality.
With regard to the conventional approaches

to mortality, the study on demography into the
different causes of death during the first stage
was a focus on disparity among races, such as
blacks and whites. Therefore the studies on the
underlying causes of death were studies finding
risk factors, such as smoking, food

consumption and hormone differentials, all of
which make males more at risk from ischemic
heart disease than females.
1.41.41.41.4.... tatatata andandandandMaterialMaterialMaterialMaterial

This study was a cross-sectional analysis,
employing secondary data from the death
report as a sampling framework. The
populations under study were adults aged over
15 years, using the framework from the death
report of the Ministry of Public Health during
2002-2006. A two-stage stratified random
sampling was used at sub-district and village
levels, with data collected from every
household reporting death during 2002-2006.
Data were collected from 200 households with
a total population of 881 persons (674 persons
alive and 207 persons dead). Statistics were
generated using Logistic Regression Analysis,
which was employed a model for predicting
the probability of an event. In this study, the
event was death during the study period, and
the event had a binomial distribution
characteristic: death and survival. Therefore
the equation of the probability of the event (P =
probability) under study was a Logistic
Response Function (Agresti, 2002;
Vanichbuncha, 2005).

2.2.2.2.DataDataDataData AnalysisAnalysisAnalysisAnalysis

The first step, according to the assumption of
logical analysis, is that all variables under
study were checked and formulated into
appropriate measurement scales. The four
variables in behavior factors were recoded into
dichotomous form. The primary data indicated
the distribution of data which were classified
into age group, gender, socio-economic
characteristics and behavior. Table 1 shows
distribution of the above data.

Variables Death Survival

Number Percent Number Percent
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Variables Death Survival

Number

(n=207)

Percent Number

(n=674)

Percent

BiologicalBiologicalBiologicalBiological FactorsFactorsFactorsFactors

1) Age Group

15-19 3 4.2 69 95.8

20-24 7 10.6 59 89.4

25-29 6 6.5 86 93.5

30-34 16 19.8 65 80.2

35-39 12 13.6 76 86.4

40-44 12 15.6 65 84.4

45-49 14 19.4 58 80.6

50-54 13 25.0 39 75.0

55-59 16 31.4 35 68.6

60-64 9 27.3 24 72.7

65-69 19 37.3 32 62.7

70-74 17 40.5 25 59.5

75-79 19 54.3 16 45.7

> 80 44 63.8 25 36.2

2) Gender

Female 83 19.5 343 80.5

Male 124 27.5 327 72.5

3) Ability in Activity of Daily

Living

No 22 66.7 11 33.3

Yes 185 21.8 663 78.2

SocialSocialSocialSocial FactorsFactorsFactorsFactors

4) Marital Status

Single 15 8.4 163 91.6

Married 135 32.5 281 67.5

Divorced 6 54.5 5 45.5

Widowed 48 36.9 82 63.1

Don’t Know/no answer 3 2.1 143 97.9

5) Education

Illiterate 1 2.0 48 98.0

Literate 206 24.8 626 75.2
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6) Residence

Urban 42 24.3 131 75.7

Rural 165 23.3 543 76.7

BehaviorBehaviorBehaviorBehavior FactorsFactorsFactorsFactors

7) Excercise

Never 133 38.6 212 61.4

Regular 71 19.7 289 80.3

Don’t Know/no answer 3 1.7 173 98.3

8) Regular alcohol

consumption

No 151 20.5 586 79.5

Yes 56 38.9 88 61.1

9) Regular Areca Nut

chewing

No 168 21.1 630 78.9

Yes 39 47.0 44 53.0

10) Regular Cigarette

Smoking

No 141 20.8 538 79.2

Yes 66 32.7 136 67.3

Table 1: Characteristics of the Population of Wang Namkheo District, Nakhon Ratchasima Province,
classified by biological socio-economic and behavioral factor of “death” and “survival.”

Table 1 divided the sample into 2 groups:
“death” and “survival”, with 207 “deaths” and
674 “survivals.” The result showed that
females had a higher proportion of survival
than males, more people in the “death”
category were not able to perform daily living
activities more than in the “survival” category.
With regard to education, those who died were
not better educated than those who survived.
There was little difference in dwelling areas
between the two groups, with the majority
living in rural areas. Under “exercise” it was
found that those who exercised regularly were
less likely to have died. With regard to those
addicted to alcohol, areca nut chewing and
smoking, the result was similar; namely, those
who died consumed twice as much. Overall,
those who drink alcohol were twice as likely to
have died compared to those who survived.
Data on the non-consumers’ level revealed that

those in the “survival” category were twice as
numerous as those in the “death” category.
Non-smokers had four times the probability of
surviving.

3.3.3.3.InfluenceInfluenceInfluenceInfluence ofofofof Socio-BiologicalSocio-BiologicalSocio-BiologicalSocio-Biological andandandand
BehavioralBehavioralBehavioralBehavioral FactorsFactorsFactorsFactors onononon DeathDeathDeathDeath

The multi-collinearity was tested and the
Logistic Regression Analysis result is
illustrated in Table 2.

369



Factor Exp (B)

Age 1.049*** (.006)

Gender

Male (1) 2.270*** (.234)

Marital Status

Married (2)

Divorced/Widowed

1.889* (.321)

1.044 (.408)

Exercise (3) 1.919*** (.196)

Areca Nut Chewing (4) 9.367* (1.138)

Cigarette Smoking (5) 1.344 (.258)

Alcohol Beverage Drinking (6) 2.057** (.257)

Interaction (Cigarette Smoking*Areca Nut Chewing) 1.511 (.166)

Constant .0070 (.478)

Table 2: Co-efficient value, Standard Error, Probability Value of “dying” Exp (B) and the Level of
Significance of Logistics Regression classified according to probability of “survival” of the

adult population in Wang Namkheo District, Nakhon Ratchasima Province.
LogLikelihood = 660.704, Model Chi-square = 165.556, df = 9, N = 814, R2 =.306

Note: * p < 0.05, * * p< 0.0, *** p< 0.001
Reference: (1) female, (2) single, (3) no exercise, (4) no chew, (5) no smoke, (6) no drink

The study showed that factors which
influenced mortality were: 1) biological
factors : age and gender; 2) social factor:
marital status; 3) health behavioral factors:
exercise, areca nut chewing and alcohol
consumption, all factors predicting a death rate
death of 30.6%. From Table 2 above, the
factors having positive effects on mortality
were: age, gender, marital status, exercise,
areca nut chewing and alcohol consumption. In
comparing the probability of dying or
surviving (death=1, survival=0) when other
factors remain constant, when age increased,
the probability of dying increased, and males
were 2.3 times more at risk of death than
females; married individuals were 1.9 times
more likely to die than those who were single,
while divorced and widowed have the same
probability of dying as those who were single.
People who did not exercise were 1.9 times
more at risk of death than those who did.
Areca nut chewers were 9.4 times more liable
to die than those who did not, and regular
alcohol drinkers were 2.1 times more at risk of
death than non-drinkers. Age was an important
variable in representing biological factors.
Death rates reflected physical changes and

social influences (Hobcraft, Menken and
Preston, 1982). When age increases, the

hazard of death in older people was greater
than in younger people (Makeham, 1860).
Moreover, age is also an influential factor for
incidences of disease and death (Daengsupa,
1998). The study also found that another
major biological factor was gender. It has been
explained that the reason why males were more
at risk of death than females is because of their
higher exposure to danger from occupational
and environmental hazards. There was an
explanation of the biological factor by birth
that males are more at risk of death than
females (Dublin, Lotka and Spiegelman, 1949;
Davanzo, Butz and Habicht, 1983).
Socio-economic factors that are underlying

causes of death are: education, income and
occupation (Sorlie, Backlund and Keller, 1995).
This study found that married, divorced and
widowed people were more at risk from death
than the single. It could be explained by the
concept that people tend to select healthy
partners to marry, known as “health selection”.
With regard to health behavior, it was found

that the behaviors that strongly affect health
were: smoking, alcohol consumption and
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exercise (Institute of Medicine, 2001). Grant
and Dawson (1997) found that alcohol
consumption was a major problem in American
adults. It was found that over 40% started
drinking before 15 years of age, and the age a
person started to drink would determine his or
her lifetime health. Illness or injury as a result
of alcohol consumption would also depend on
the quantity and period of drinking. A person
who had been longer drinking was more prone
to hypertension, cardiac arrhythmia,
myocardial and stroke. There was a risk of
esophagus, mouth, neck, vocal cord, large
intestines and anus cancer. Regular heavy
drinking could cause hepatitis, cirrhosis of the
liver and liver disease. Moreover, the drinker
would be at increased risk from traffic
accidents, falls, firearms, and drowning. There
would also be the prospect of assault, suicide,
violence, child and sexual abuse (Institute of
Medicine, 2001). It was found that beer
consumption for Thais has increased
tremendously. During the years 1988-1997
alcoholic beverage consumption has increased
twofold (Ministry of Public Health, 2007b).
A regular areca nut chewer was 9.4 times

more likely to die than a non chewer -- more
than an alcohol drinker. It was explained that
chewing areca nuts is an ancient tradition
found in Asian countries. In Thailand, it is still
commonly found in rural areas. Areca nut
chewing caused oral cavity cancer.
Continuous chewing of areca nuts will cause
irritation to the oral cavity tissues which would
later turn into cancer. Moreover, while
chewing areca nuts, some people both chew
tobacco and/or smoke. In Taiwan, it was found
that the main cause of oral cavity cancer is
areca nut chewing. In Thailand, the study of
Chatrchaiwiwatna (2006) found that areca nut
chewing caused periodontitis and increased the
probability of losing teeth. In this study it was
also found that about 90.4% of areca nut
chewers live in rural areas.
The lower-educated and lower income

people tended to have unhealthy behaviors
such as being addicted to smoking and found it
difficulty to quit (Hummer, Rogers and
Eberstein, 1998). At the same time, it is found
that the four risk-related behaviors of smoking,
alcohol consumption, sedentary lifestyle such
as a desk job and obesity, were related to
lower-educated people (Lantz, et al., 1998;
Bucher and Ragland, 1995), and liking to
smoke, and being obese with little or no

exercise. However, it was revealed that lower-
educated people were usually elderly, short in
stature and were addicted to smoking. But this
study, similar to the research made by Peppas,
et al. (1993), found that the differences in
educational level has different effects on
mortality, with the mortality rate reduced
positively with level of education, but the
reduction was higher in the case of highly-
education people. It was particularly
interesting to note that the wide gap in death
rate came from differences in the education
level. However, Preston and Elo (1995) found
that education inequality has a very wide gap
for males, but a narrower gap in females at
labor age groups. The Ministry of Public
Health conducted many campaign to encourage
reduction, refraining from and quitting
drinking and smoking, such as the “not driving
while under intoxication”, “not driving after
imbibing”, “safety-belt on”, and “protection
helmets for motorcyclists” campaigns. All
projects aimed to reduce the rate of untimely
death from unsafe sex, drink driving, assault
and various other crimes. The stated factors
caused the Thai population who had died from
“external causes” to have a lower life
expectancy at birth because of death from all
other causes, with an average of approximately
44 years (male=41.5 years, female=47.23
years). And they also lost life expectancy at
birth of approximately 28.37 years (Intachat,
2004). T he Ministry of Public Health found
that the age of drinkers and smokers had
reduced from past, indicating that the
population at risk started younger. This study
confirmed that improper behavior affects
longevity. So, if the people have good health,
it would be one way to prevent the Thai
population from untimely death or from other
preventable causes as stated above.
Thailand is currently facing a problem of

high medical expenses, but the population were
still confronted with sickness and death from
preventable causes which arise mostly from
improper behavior, such as traffic accidents,
which cause untimely demise. A population’s
“health” reflects the cause of death, and health
also reflects the health care and medical
service accesibility, as well (Chindawattana,
2003; Ministry of Public Health, 2007b). The
mortality of the Thai population reflects
several social problems, namely: 1) death of a
family member is one of the factors that causes
disintegration of the family; 2) death of a
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person of labor age economically affects
family, community and society; 3) death of an
infant, a child and a youth would affect future
labor age population; 4) both high and low
mortality rates reflect the medical and public
health service system, nutritional, sanitation,
environment, personal and family sanitation as
well as the economic and social development
plan, and; 5) death affected changes in the
structure of population and number of
population (Chooprapawan, et al., 2000).

4.4.4.4.ConclusionConclusionConclusionConclusion

This study confirmed that regular exercise will
act as a barrier and will reduce the risk of death
by up to twice as much as those who did not
exercise. Change in behavior is crucial and
should receive great priority for
implementation to cover remote areas.
Everybody should be given information on
how to take care of their health and how to
change improper behavior as well as be shown
the benefits of the result, with emphasis in
building a network of information and in
changing the behavior of the people in
community, village, district levels as well as
the lifestyle, nutritional behavior, exercise and
drug consumption by encouraging people to
initiate projects that are suitable and possible
for their lifestyle and interests since initiations
by the authorities have been found to be
unsuitable for people’s lifestyles. Moreover,
health care should start from infancy. In the
same way, the use of narcotics has been widely
known and acknowledged as affecting the
mortality of the Thai population. In perusing
related literature, it was found that areca nut
chewing affects death, especially from oral
cavity cancer. Therefore, I would like to
propose the policy that people should be given
information on how areca nut chewing would
affect health. This should include education,
public relations, and campaigns; and there
should be further research with regard to the
rate of areca nut chewing, starting age of use,
and the risk of illness as a result of chewing.
For remote areas, the accessibility to health
care was rather difficult; and this is one of the
reasons why it is not easy to promote health
care for all ages. Policies should emphasize
participation in behavioral change by giving
information and education The benefits would
be long-lasting and would cater to the lifestyle
of the local community, for example, local

games, folklore (such as walking on coconut
shells), and Thai traditional massage. Finally,
every health service – curative, heath
promotion, rehabilitation, home visiting, and
health education – must be imparted to the
people. Health information can be
disseminated through the community
broadcasting towers or printed materials, by
co-operation of health officers, health
volunteers, household heads, monks and
teachers, etc, and would help sustainable well-
being. Research should study factors that may
affect health and mortality as well as
preventative measures and evaluation should
be made after implementation. Then
government and private sectors should
emphasize health policy implementation in
order to increase Thai life expectancy for a
healthy and later death.
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