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AN 1-9 UL TETINT 9.299 1LY 2. UATINTRNN U 2544 IUUNLDALNAILAL

TRUN
, LYATULIN aLiiad

MR yald TN EREY gl TN EetY Rk

0-4 1 1,346 1,223 2,569 53 56 109 2,678
5-9 1 1,647 1,510 3,157 65 69 134 3,291
10-14 1,577 1,440 3,017 62 66 128 3,145
15-19 1 1,691 1,591 3,282 67 72 139 3,421
20-24 1 1,930 1,837 3,767 76 84 160 3,927
25-29 1 1,982 1,903 3,885 78 87 165 4,050
30-34 1 1,980 1,913 3,893 78 87 165 4,058
35-39 1 1,759 1,744 3,503 70 79 149 3,652
40-44 1 1,458 1,471 2,929 58 67 125 3,054
45-49 1) 1,173 1,195 2,368 46 54 100 2,468
50-54 1] 901 927 1,828 36 42 78 1,906
55-59 666 686 1,352 26 31 57 1,409
60-64 1 574 616 1,190 23 28 51 1,241
65-69 1 458 507 965 18 23 41 1,006
70-74 1 297 362 659 12 16 28 687
75+1) 339 487 826 13 22 35 861
RV 19,778 19,412 39,190 781 883 1,664 40,854
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0-4 7 1,279 1,166 2,445 51 53 104 2,549
5-9 1 1,640 1,500 3,140 65 68 133 3,273
10-14 T 1,592 1,453 3,045 63 65 128 3,173
15-19 7 1,632 1,528 3,160 65 68 133 3,293
20-24 1) 1,866 1,782 3,648 75 80 155 3,803
25-29 1 1,969 1,883 3,852 78 84 162 4,014
30-34 1 1,979 1,917 3,896 78 87 165 4,061
35-39 1J 1,797 1,792 3,589 7 80 151 3,740
40-44 1) 1,502 1,503 3,005 60 67 127 3,132
45-49 1) 1,207 1,241 2,448 48 55 103 2,551
50-54 1 944 977 1,921 37 44 81 2,002
55-59 1 696 720 1,416 28 33 61 1,477
60-64 1 594 632 1,226 24 29 53 1,279
65-69 1/ 474 533 1,007 19 24 43 1,050
70-74 1 317 380 697 12 17 29 726
75+1 573 763 1,336 22 34 56 1,392
RIRLY 20,061 19,770 39,831 796 888 1,684 41,515
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niuany yald TN W yiald IR Rty Rk
0-4 7 1,250 1,231 2,481 39 59 98 2,579
5-9 1 1,571 1,506 3,077 62 69 131 3,208
10-14 T 1,558 1,515 3,073 63 73 136 3,209
15-19 7 1,647 1,591 3,238 60 71 131 3,369
20-24 1) 1,810 1,926 3,736 81 96 177 3,913
25-29 1 1,888 1,876 3,764 74 78 152 3,916
30-34 1 1,679 1,687 3,366 88 84 172 3,538
35-39 1 1,731 1,723 3,454 66 71 137 3,591
40-44 1) 1,426 1,359 2,785 65 83 148 2,933
45-49 1) 1,166 1,131 2,297 49 54 103 2,400
50-54 1 865 855 1,720 52 53 105 1,825
55-59 1 687 644 1,331 32 36 68 1,399
60-64 1 484 520 1,004 28 38 66 1,070
65-69 1 443 455 898 22 24 46 944
70-74 1 298 280 578 11 19 30 608
75+ 279 351 630 18 23 41 671
M 18,782 18,650 | 37,432 810 931 1,741 39,173
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FUUN
LUATUUN 1ALl

niueny sl IR Rt 78 TN Rty R

0-4 7 1,284 1,245 2,529 49 61 110 2,639
5-9 7 1,502 1,480 2,982 58 67 125 3,107
10-14 T 1,527 1,503 3,030 75 79 154 3,184
15-19 7 1,627 1,545 3,172 60 74 134 3,306
20-24 1) 1,745 1,871 3,616 72 102 174 3,790
25-29 1 1,885 1,866 3,751 93 77 170 3,921
30-34 1J 1,727 1,751 3,478 86 90 176 3,654
35-39 1 1,682 1,673 3,355 66 78 144 3,499
40-44 1 1,464 1,404 2,868 67 89 156 3,024
45-49 1) 1,250 1,185 2,435 54 61 115 2,550
50-54 1 891 889 1,780 58 59 117 1,897
55-59 1 694 620 1,314 36 32 68 1,382
60-64 1 506 540 1,046 27 35 62 1,108
65-69 1J 418 462 880 23 27 50 930
70-74 1 340 309 649 14 23 37 686
75+1 298 392 690 21 25 46 736
RIRLY 18,840 18,735 37,575 859 979 1,838 39,413
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A9 5-9 IWIUNNTANY UBNBIYUAZLWA 2.299% 10872 2. UATNTRNN U 2545

nguangy yigld TN Rty
09 3 1 4
1-4 1) 3 2 5
5-9 1 2 1 3
10-14 1 2 0 2
15-19 1) 5 0 5
20-24 1) 12 1 13
25-29 1) 8 3 11
30-34 1 11 5 16
35-39 1 9 1 10
40-44 7 5 2 7
45-49 1 8 2 10
50-54 1 10 6 16
55-59 1J 8 2 10
60-64 1J 7 6 13
65-69 1 14 4 18
70-74 1 11 7 18
75-79 1 8 8 16
80-84 1J 3 6 9
85-89 1 3 5 8
90-94 1 1 0 1
95-99 1 0 1 1
PRTV 130 63 196
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nguang igld TN Rty
07 2 1 3
1-4 1 1 2 3
59 1 0 0 0
10-14 1 1 0 1
15-19 1 4 2 6
20-24 1) 6 0 6
25-29 1) 11 3 14
30-34 1 14 3 17
35-39 1) 15 4 19
40-44 1 7 2 9
45-49 9 8 17
50-54 1 11 8 19
55-59 1J 6 4 10
60-64 1 10 1 11
65-69 1 11 8 19
70-74 1 6 7 13
75-79 1 13 10 23
80-84 1J 9 7 16
85-89 1 6 6 12
90-94 1J 0 2 2
95-99 1J 1 1 2
PRTY 143 79 222
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nguang igld TN Rty
07 3 2 5
1-4 1 3 0 3
59 1 1 1 2
10-14 1 1 0 1
15-19 1 7 0 7
20-24 1) 8 2 10
25-29 1 5 2 7
30-34 1 9 3 12
35-39 1 10 5 15
40-44 1 4 5 9
45-49 8 3 11
50-54 1 6 6 12
55-59 1J 3 2 5
60-64 1 4 8 12
65-69 1 10 8 18
70-74 1 12 8 20
75-79 1 11 15 26
80-84 1J 7 7 14
85-89 1 2 3 5
90-94 1J 2 1 3
PRHV 116 81 197
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nguang igld TN Rty
07 2 2 4
1-4 1 0 2 2
59 1 1 2 3
10-14 1 2 1 3
15-19 1 6 3 9
20-24 1) 8 2 10
25-29 1) 5 2 7
30-34 1 12 5 17
35-39 1) 5 6 11
40-44 1 4 6 10
45-49 8 6 14
50-54 1 5 7 12
55-59 1J 13 4 17
60-64 1 5 8 13
65-69 1 11 3 14
70-74 1 17 9 26
75-79 1 14 10 24
80-84 1J 12 7 19
85-89 1 2 4 6
90-94 1J 2 2 4
95-99 1J 0 1 1
PRTY 134 92 226
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nguang igld TN Rty
07 1 0 1
1-4 1 3 0 3
59 1 0 0 0
10-14 1 1 3 4
15-19 1 0 1 1
20-24 1) 0 1 1
25-29 1) 2 2 4
30-34 1 4 1 5
35-39 1) 6 1 7
40-44 1 5 2 7
45-49 6 0 6
50-54 1 3 2 5
55-59 1J 1 1 2
60-64 1 7 5 12
65-69 1 7 1 8
70-74 1 6 4 10
75-79 1 7 7 14
80-84 1J 3 6 9
85-89 1 4 2 6
90-94 1J 1 2 3
95-99 1J 0 2 2
PRTY 67 43 110
NIANWIN 3

<P



NMANWIN D

M09 AT TN



Zfﬁ\?f)’l?ﬁﬂ?:l’)ﬂ?’l&lu@lﬂﬂ")\?‘ﬂENJTI?:‘ﬂ’l?@'l’lﬂ‘luL“ZlG)LﬁEN!Lﬂ:“‘Zf”UW?]SJﬂ?&‘L7’7?717’![!.‘

nydiAnsdnnaisinde 29RIauaITITENI

wuNIB U@

ANAANKIN I

A0 UANTIIBN

P a v o a =
MTWN 1-2 AITNTWNVIUTETINIINATIY 8. 39UIVLY . WATINTRUN W.¢. 2548

se | dsean |amgnmna| wsoue nax

ngneng | (D) | na(P) | (B/F) | (@nM) | 2+(n*) | (2/(3) Ix ndx nlLx nTx ex
01 3 269] 0.01115] 0.02230] 2.01115] 0.01109]100000f 1109 99197 6714512 67.15
1-4 3| 1,138] 0.00264]| 0.02109] 2.01054| 0.01049] 98891 1037 392716] 6615315 66.90
591 1] 1,485| 0.00067| 0.00674]| 2.00337| 0.00336| 97854 329 488446 6222599 63.59
10-14 1 1] 1,541| 0.00065| 0.00649] 2.00324| 0.00324| 97525 316 486833 5734154| 58.80
15-19 1 7| 1,623] 0.00431| 0.04314| 2.02157| 0.02134] 97209| 2075 480857 5247321] 53.98
20-24 1 8] 1,691] 0.00473] 0.04732| 2.02366[ 0.02338] 95134| 2225 470109 4766464 50.10
25-29 1 5] 1,902] 0.00263] 0.02630| 2.01315] 0.01306] 92909 1214 461513| 4296355 46.24
30-34 1 9] 1,744] 0.00516] 0.05162| 2.02581| 0.02548] 91696| 2337 452638 3834842 41.82
35-39 1 10] 1,681| 0.00595] 0.05949| 2.02974| 0.02931] 89359 2619 440249 3382204| 37.85
40-44 1 4| 1,487] 0.00269] 0.02690] 2.01345( 0.01336] 86740 1159 430805 2941955 33.92
45-49 1 8] 1,264] 0.00633| 0.06329| 2.03165| 0.03115] 85581| 2666 4212421 2511150 29.34
50-54 1 6 925] 0.00649| 0.06486] 2.03243] 0.03191| 82915| 2646 407961 2089908 25.21
55-59 1 3 694] 0.00433| 0.04326] 2.02163] 0.02140] 80269 1718 397052| 1681947 20.95
60-64 1l 4 512] 0.00782| 0.07820] 2.03910] 0.03835| 78552 3013 385226 1284895| 16.36
65-69 1l 10 430] 0.02328] 0.23283| 2.11641] 0.11001| 75539 8310 356920 899669 11.91
70-741 12 334] 0.03598] 0.35982| 2.17991] 0.16506| 67229 11097 168072 542749 8.07
75-791] " 163] 0.06769] 0.67692| 2.33846| 0.28947| 56132 16249 140330 374676 6.67
80-8411 7 90| 0.07821| 0.78212] 2.39106| 0.32710] 39883| 13046 99708 234347 5.88
85-891 2 28| 0.07143] 0.71429] 2.35714| 0.30303| 26837 8133 67093 134638 5.02
90-9411 2 13| 0.15385] 1.53846| 2.76923| 0.55556| 18705| 10392 67545 67545 3.61
95-991 0 2| 0.00000] 0.00000f 2.00000f 0.00000

100+1] 0 4] 0.00000 1.00000
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Am37
pel | Uz [dnemna| wsnuy nax

nguaty | (D) | naP) | (BP) | @nM) [ 2+(n*) | (2/(3) Ix ndx nLx nTx ex
07 2 265] 0.00755] 0.01509| 2.00755] 0.00752(100000 752| 99455.64| 7417808 74.18
1-41 0| 1,121| 0.00000f 0.00000| 2.00000| 0.00000| 99248 0 397018 7318353| 73.74
5-9 1] 1,461| 0.00068| 0.00685| 2.00342| 0.00342| 99248 339 495393| 6921335 69.74
10-14 1 0] 1,501| 0.00000f 0.00000] 2.00000| 0.00000] 98909 0 4945451 6425942 64.97
15-19 1 0] 1,532| 0.00000f 0.00000] 2.00000| 0.00000] 98909 0 4945451 5931397 59.97
20-24 7 2| 1,833| 0.00109| 0.01091] 2.00546| 0.00544]| 98909 538 493199 5436853 54.97
25-29 7 2| 1,853| 0.00108] 0.01079] 2.00540( 0.00538| 98371 529 4905301 4943654 50.26
30-34 T 3| 1,752] 0.00171] 0.01712| 2.00856| 0.00853]| 97841 834 487121 4453124 45.51
35-39 T 5| 1,681 0.00298] 0.02975| 2.01488] 0.01477]| 97007 1432 4814541 3966003 40.88
40-44 1 5| 1,453| 0.00344] 0.03442| 2.01721] 0.01706| 95575 1631 473796] 3484549 36.46
45-49 1 3| 1,193] 0.00251] 0.02515| 2.01257| 0.01249] 93944 1174 4667841 3010753 32.05
50-54 T 6 916] 0.00655] 0.06554| 2.03277] 0.03224| 92770 2991 456372 2543970 27.42
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Abstract

The Influence of Bio-Sociological and Behavioral Factors on Thai Adult Mortality in
the Northeastern Community of Thailand

The purpose of this study on “The Influence of Bio-Sociological and Behavioral
Factors on Adult Mortality in the Northeastern Community of Thailand” is to investigate
into the influence of bio-sociological and behavioral factors on mortality. The area of
study is Wang Namkheo District, Nakhon Ratchasima Province. A cross-sectional study
for population aged over 15 years using a sampling framework from the death report of
the Ministry of Public Health for the years 2002 - 2006 was made. A two-stage stratified
random sampling method was employed, using interview forms and verbal autopsy on
population targets. The study revealed that factors influencing adult mortality are: for
biological factor: age and gender; for eco-sociological factor: marital status; for health
behavioral factor: exercise, areca nut chewing and alcohol consumption. All factors
enabled a prediction of a mortality variation of 30.6%. The factors which have positive
effects on mortality are: age, gender, marital status, exercise, areca nut chewing and
alcohol consumption, that is to say, in comparing the probability between “death” and
“survive” while all other factors remain constant, when these factors have tendencies to

increase, the probability of death also increases.
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The Influence of Bio-Sociological and Behavioral Factors on Thai

Adult Mortality in the Northeastern Community of Thailand

The Rationale and Significance of the Problems

In this globalization era, where technological progress continues to develop
uninterruptedly, the gap between the rich and the poor widens dramatically, as is death
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 the past few years saw a widening in said differences while the
causal factors stemmed not only from biological factors such as age and gender. A
study made by Hobcraft, McDonald and Rutstein (1984) indicates that age is 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
influences of society. Therefore, whether it is a concept on epidemiology, with
Makeham’s theory having a similar concept, namely that when age increases, the
hazard of death for the elderly is greater than for the youth. The study revealed another
major biological factor, namely, gender, which is usually explained as 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; besides, it is found that some non-
communicable diseases also affect worldwide mortality while infectious diseases are still
of concern. Moreover, death and iliness are also dependent on social factors, where it
is found that educational level also affects knowledge on health care behavior (WHO:
2005a). World Health Report 2005 (WHO: 2005b) stated that health is affected by
lifestyle and genetic factor and that the best way to improve health is to improve health

behavior and to give the right information and education on said 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,
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such as death from AIDS, traffic accidents and various chronic illnesses. Moreover, it is
found that health care accessibility is still inadequate and lacks service quality and that
the cost of health care has changed tremendously over the past two decades, with
health care expenses increasing from 3.8% of GDP in the year 1980 to 6.14% in the
year 2005 (Ministry of Public Health: 2007b). How said expenses affect health care is
explained briefly as follows:

A study on the burden of diseases from risk hazards faced by the Thai
population in the years 1999 and 2004 of the International Health Policy Development
Office, Ministry of Public Health (2006) found that age is a factor indicating population
risk. Youth are faced with mortality risk due to improper behavior; as is gender, where it
was found that males are more prone to risk of death by violence and by rash behavior
than females; as is marital status, which thrusts people into different types of mortality
risks. The study found that the top-three risk factors for males are: 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 youth to working-age people (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 age group 45-59 the principle
causes of death changed to chronic diseases and in-communicable diseases, namely
cancer, hypertension. The causes for chronic diseases stem from hypertension and
stroke as these diseases bear relationship to individual health care behavior, especially
exercise, emotional stress and unsuitable food consumption (Chooprapawan, et al.,
2000: 101-103). It was found that both illness and death also related to several other

associated factors as follows.

Certain beliefs, behavior, lifestyle, etc. of modern Thais, which could readily be
summed up as: wrong food, over-eating, lack of exercise, luxurious living, hurried and
harried lifestyle, etc. (Chindawattana, 2003: 18; Ministry of Public Health, 2006: 65)
resulted in rapid increases in chronic diseases, such as diabetes, hypertension, and
cardiovascular diseases. Besides, the years 1988-1997 found Thais consuming twice as
much alcoholic drink (Ministry of Public Health, 2007b: 124), and today Thais are
consuming chemicals, chemical residues in plants, vegetables, food, causing them to
suffer from increased chronic illnesses and cancer (Chindawattana, 2003: 18-19). The

said problems led us to direct attention as to whether bio-sociological and behavioral
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factors have any influence on mortality and in what way? The outcome of the study
would assist in developing specific health policy measures specific to the type of the
problem in conjunction with effective campaigning. With regard to the major biological
factor, most studies showed only frequencies and percentages, thereby not depicting
factors which affect mortality, causing us to take interest in studying these factors to see
whether they have any influence on mortality, and how? Moreover, with regard to the
concept of death differential patterns which may vary greatly in conceptual context and
could not be explained in full, or the results obtained could differ, explanations under
the Thai social context should be more suitable than explanations of studies under a
foreign context. In this instance, even though the area understudy is small scale but by
using it to explain a larger scale under the same context better coverage could be

obtained than by using a foreign context.

Since this research is a study 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 could
influence mortality, and if so, how, it could not be undertaken on a large-scale basis as
there are great differentiations in the factors of geography, race, migration and several
other factors concerned. We therefore conducted a research on a small-scale society
which has less limitation on said differentials and could depict biological, social and
behavioral factors, namely Wang Namkheo District, Nakorn Ratchasima Province, which
has an area of 1,129,996 square meters, being a new area elevated to the status of
district in the year 1996. The majority of the populations were migrants from different
societies, spoke different languages and had different culture. The natives have the
characteristics of an ethnic hill-tribe minority group and have different culture and
lifestyle from the migrants, which affected not only their lifestyle and existence, but
since the northeastern region differs geographically to other regions and the area under
study, it may also affect the well-being, mortality and causes of death of the populations

under study as well.
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Northeastern Region and Wang Namkheo District

The Northeastern Region has the largest area in Thailand with a population of
approximately 21 million, the highest in Thailand. It is well-known for its drought,
thereby unsuitable for cultivation. At times it also floods, with the result that there is no
flow of steady income, leaving the bulk of the population in poverty with the highest out-
migration rate. In the past, around the year 1930, migration was made to the central
and southern regions. For the present, drought and flooding are still concerns in this
region. With regard to the matter of mortality, in the year 1930 the mortality rate was
very high, and even as far as the years 2005-2006 it still has the second highest
mortality rate compared to other regions (6.95/per 1,000 population), second only to 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
disease, with cardiovascular disease and accidents ranking second and third
respectively (National Statistics Office, 2007). Nowadays, there has been development
in the cultivation process where technology is utilized. However, it was found that the
northeastern people employed chemicals, chemical fertilizers and pesticides to help
increase productivity for rice crops, tapioca and assortment of vegetables (Sirindhorn
Anthropology Center, Public Organization, 2001). Moreover, northeastern people still
have certain improper behaviors with regard to food preparation and consumption, such
as consuming uncooked food. It was found that the number of northeastern people who
died of cancer, neoplasm of the liver as well as diabetes ranked the highest in Thailand
(Ministry of Public Health, 2007a). Moreover, from surveys it was found that one out of
three northeastern people consume liquor and alcoholic drinks, ranking them the
second highest, second only to northern people (Ministry of Public Health, 2003). The
overall mortality picture found northeastern people having the second lowest life
expectancy at birth, second to northern people, with males at 69.58 years and females
at 76.43 years.

In speaking of the Northeast, a major province in this region from past to
present and sometimes known as “The Gateway to the Northeast”, is Nakhon
Ratchasima Province. In the year 2007 it has a population of approximately 2.5 million,
and it was found that the mortality rate of the adult population was high, crude death

rate about 5.54% in the year 2002, being the third highest, ranking below the north and
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central regions respectively (Ministry of Public Health, 2003). Tobacco consumption rate
for population aged 11 years and over was 23.4% (national survey = 17.4%); alcohol
consumption rate was 32.3% (Ministry of Public Health, 2001). This high mortality rate
was the result of several interesting factors. For example, the reason for the high
mortality rate through accidents was due to the fact that the province is situated on the
main highway, linking the central region to the northeastern region. Besides, there was
also a high mortality rate from infectious disease through migration as well as non-
infectious disease through improper behavior.

The terrain of Wang Namkheo District comprises hilly plateaus alternating with
plains in wavy grounds throughout the entire area (Ministry of Interior, 2007). It
possesses the characteristics of a semi-isolate hill village which is rather difficult to
access (Kunstadter, 1969). Thus any geographical area which differs from other areas
will have differentiations in illness and death patterns (Murray, 1967, cited in
Palakawongse Na Ayudhya, 2000). The natives are those have resided there for over
50 years, comprising an ethnic group called by the Thai-Korat as “Chao Bon” (high land
people), whiles the Chao Bon call themselves “Niakun” or “Yiakun”. These people would
build villages in temporary cluster homes, ready for migration at any time; for instance,
whenever somebody dies, a Chao Bon will have to dismantle his home and rebuild a
new one nearby because of superstitious belief. In the past they cultivated mobile
plantations, hunted animals and gathered food from the forests. Generally, in an
indigenous society around the year 1968 when the overall mortality level of the whole
country was still high, at the rate of 708.2 person/100,000 population and the cause of
death from major infectious diseases of the time was cholera and tuberculosis,
respectively, the Chao Bon people during that period has the same level and causes of
death as appeared in the statistics of Thailand (Plainoi and Plainoi, 1986: 178).
Nowadays, although the Chao Bon people have become Buddhists, their belief in spirits
still exists. Occult or traditional healing through misinformation, for example, healing with
holy water, or not using health care services of the public health centers when ill, all

affected health and finally resulted in death.

Formerly, Wang Namkheo District used to be a forestry preservation area, but
in the year 1965 Strategic Highway No.304 was constructed, with the result that more

migrants moved into the area. During the same period, the Government allowed a
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forestry concession, causing a huge loss in fertile forestry area and turning it into a
cultivation area for the migrants. Merchants and capitalists from other areas streamed
into Wang Namkheo District to set up business, and around the year 1973 Sal Chao Po
(Joss House) Market or Market 79, which became the rural trading and distribution
center for merchandise and capital as means of production at the time, came into
existence. Finally, in the year 1978 the Agricultural Land Reform Office (ALRO)
pronounced it a land reform area and distributed deeds right to farmers in the year
1975. In talking about Wang Namkheo District, in the beginning it was part of Pak
Thongchai District, then on 1" April 1992 it became a sub-district and was finally
elevated to a district on 5th December 1996. 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). Due to the fact
that the natives were upper land dwellers, migrants entering the area led to variations in
lifestyle, culture and geographical characteristics all of which affected health and hence
the said causes of death. Data from the 1997 health survey on Thais living on high land
showed that they were more addicted to tobacco and alcohol consumption than those
living in plains, with the rate of alcohol addicts rather high. Moreover, the belief in the
old ways of health care meant traditional cure. Beliefs in spirits, areca nut chewing,
smoking and drinking all affected health and longevity as stated above (Ministry of

Public Health, 2007a).
Theoretical Background of Adult Mortality

Studies on the different causes of death in the adult usually focus on variables
of race, gender, socio-economic status and marital status as well as the time and
causes of death. Differences are classified by social class. In the study of social
demography, it was found that the actual causes of death were not under review;
instead it would focus on how to delay or prevent death, or, in other words, how to live
as long as possible. Arguments for and against tend to lean towards the economic
factor, focusing on benefits and expenses or costs, which is not a direct study on
mortality. Socio-demographic researches on the different causes of death in the early

stages tend to explain and to focus on the accuracy and quality of data and error of
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measurement rather than conceptual development, understanding and tests. The
theoretical principle led to a comprehensive conceptual framework for the study on the
differentials in mortality which only started to become of significance only recently
(Adler, et al., 1994; Hummer, 1996; Preston and Taubman, 1994; Sickles and
Taubman, 1997). Besides, the knowledge and understanding on the study of infant and
child mortality has advanced on adult mortality (Caldwell, 1986; Mosley and Chen,
1984; Nam., et al.,1989). Parts of the model obtained from statistical analysis were
mostly behavioral and biological (Preston and Taubman, 1994) and analysis on the
context or historical source of mortality differences are still few and far between as well
(LeClere, Rogers and Peters, 1997). Thus, Crimmins (1993: 587) observed that there is
no theory on mortality because the studies focused on biological concepts while bio-
demographers gave priority to lifespan (Carey, 1997; Vaupel and Carey, 1993) and
sometimes animal mortality models were even used to explain human deaths, going so
far as trying to seek a new “Law of Mortality” by trying to make categorization according
to age ranges (Carnes, Olshansky, and Grahn, 1996; Olshansky, et al., 1997).
Therefore, most advance studies consisted only of age variables, used as a basic
variable to explain relationship with death and usually focused on biological factors, with
the addition of bringing in a population parameter such as age to segregate each group,
as could be seen in the work of Olshansky, et al (1997:11), which had revised
Gompertz's Law of Mortality. They argued that man can change his environment and
lifestyle, whereby death would amazingly reduce. Almost everyone has the probability
of survival through his biological potentials, which no animal is capable of doing, which
shows that only biological factors could influence death and in this case it is definitely
not the age but because humans are intelligent and are more capable of surviving

against nature than other animals.

Therefore the challenge for a demographer is to look for existing differentials
and a model of the causal process, which would lead to bio-behavioral pathways within
societies, such as, race, gender and disparity in socio-economic status due to timing
and causes of death. With regard to the conventional approaches to mortality, the study
on demography into the differentials in the causes of death during the first stage was a
study on disparity among races, such as blacks and whites. However, in-depth analysis

found that sometimes this was due to data defects, such as age misreport. Similarly,
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the overall study found that females have higher life expectancy at birth than males, but
when the age group is taken into account, differentials in infancy and childhood were
minimal. Differentials were found in the adult and from heart disease as the cause of
death (Nathanson, 1984). A clear example of an empirical study is in the United States,
where it was found that 40% of the gender differentials arose from death by ischemic
heart disease (Knudsen and McNown, 1993). Therefore the studies on the underlying
causes of death are studies to find risk factors, such as smoking, food consumption and
hormone differentials, all of which make males more at risk from ischemic heart disease
than females. Moreover, said risks also depend on the regularity and timing of said
behavior as well. It could be seen that for a mortality study to be accurate, accountable
and beneficial, the data source of the report such as age, causes of death, etc. must be
comprehensive, accurate, complete and up-to-date, which would make the conceptual
framework of the mortality study comprehensive and would lead to discovery of the
theory of mortality. Nowadays, it is widely accepted that data on adult mortality is more
complete and accurate. This study therefore employed the secondary data from the
death report as a sampling framework. Most researches found were those from the
U.S.A. Researches from Thailand have been found, but numbering only a few as
compared to overseas researches. Additional study should help promote a better

understanding about mortality in Thailand.
Data and Material

This study is a cross-sectional analysis. The populations under study were
adults aged over 15 years, residing in Wang Namkheo District, Nakhon Ratchasima
Province, 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. With regard to the causes of death, a questionnaire on the causes of death was
made by verbal autopsy, where data was collected from 200 households with total
population of 881 persons (674 persons alive and 207 persons dead). An analysis on
the causes of death was made using Logistic Regression statistics, which is a model for
predicting the probability of an event. In this study, the event is death during a specific

period, and the event will have a binomial distribution characteristic, namely, death and
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survive. Therefore the equation of the probability of the event under study is (P =

probability) as a Logistic Response Function (Agresti, 2002; Wanichayabancha, 2005).

Lo+ A1 X1+ +Bpxp

e
P(death ) = Bo+BIx] ... X
+e

When the relationship between the predictor and the dependent variables is a

linear deformation, it should be adjusted to a linear formation where

_ pl(death)
- p (survive ) @)

odd

odd, or odd ratio predicting the probability of a death event occurring at how
many times the probability of a non event. For convenience in analysis, log is taken to
obtain an equation, or by making a linear formation.

log(odds ) = 10g{M}

P (survive )

3)

The Logit Response Function from the odd equation would obtain;

log(odds ) = ﬂo + ﬂle T+ + ﬂpo {4)
\

It could be seen that if the odds ratio in the second equation is greater than 1,
the probability of an event, namely death occurring, is greater than the survive event,

which will be presented in the following analysis.
Data Analysis

To understand the variables and statistics used in the analysis, we would like
to present the details of the variables which would be useful in the analysis and in
translating the study of the Logistic Regression analysis as appeared in Table 1, which

comprises Variables under study, Operational Definition and Scale of Measurement.
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Table 1: Variables under study, Operational Definition and Scale of Measurement.

Variables Operational Definition Scale of Measurement
Age Age Ratio scale
Gender Gender (0 = female, 1 = male,) Nominal scale
Marital Status | Marital Status of Population Nominal scale
(1=single,2=married,3= widowed/ divorced)

Education Education Ordinal scale
(O=illiteracy, 1=literacy)

Residence Place of residence Nominal scale
(1=urban, 2=rural)

Exercise Exercise Behavior Ordinal scale
(O=never, 1= regularly)

N_Addict Areca nut chewing behavior with Dichotomous
emphasis on addiction.
(O=none, 1= regular)

C-Addict Smoking behavior Dichotomous
(O=none, 1= regular)

A_Adict Alcohol consumption behavior for Dichotomous
spirits, liquor, beer
(O=none,1= regular)

D_Status Surviving status Dichotomous
(O=death, 1=survive)

The Primary Data indicates the distribution of death of the unit under study,

classified into age group, gender, socio-economic characteristics and behavior. Table 2

shows distribution of the above data.
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Table 2: Characteristics of the Population of Wang Namkheo District, Nakhon

Ratchasima Province, classified by biological socio-economic and behavioral

factor of “death” and “survive”.

Death Survive
Variables Number Percent Number Percent
(n=207) (n=674)

Biological Factor

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) Marital Status
Single 15 8.4 163 91.6
Married 135 325 281 67.5
Divorced 6 54.5 5 45.5
Widowed 48 36.9 82 63.1
Don’t Know/no answer 3 21 143 97.9
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Table 2: (continued)

Death Survive
Variables Number Percent Number Percent
(n=207) (n=674)
4) Ability in Activity of Daily
Living
No 22 66.7 11 33.3
Yes 185 21.8 663 78.2
Social-economic Factor
5) Education
llliteracy 1 2.0 48 98.0
Literacy 206 24.8 626 75.2
6) Residence
Urban 42 243 131 75.7
Rural 165 23.3 543 76.7
Behavior Factors
7) Exercise
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 beverage
drinking
No 151 20.5 586 79.5
Yes 56 38.9 88 61.1
9) Regular Areca Nut chewing
No 168 211 630 78.9
Yes 39 47.0 44 53.0
10) Regular Cigarrete
Smoking
No 141 20.8 538 79.2
Yes 66 327 136 67.3
MARNUIN B
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The Second Table divided the sample into 2 groups, namely, “death” and
“survive”, with 207 “death” and 674 “survive”. From interviews on the risk behavioral
factor which is the probability of dying, females had a larger proportion of “survive” than
males, only in divorced status, were “death” proportionately larger than “survive” and
persons under “death” had not able in activity of daily living more than “survive”. With
regard to education, “death” were not better educated than “survive”. There was little
difference in dwelling areas between the two groups, with the majority living in the rural.
Under “exercise” it was found that those who exercised regularly were less likely to be
under “death” than “survive”, while the National Statistics Office 2004 Survey found that
29.1% of the Thai people exercise regularly. With regard to those addicted to alcohol,
areca nut chewing and smoking, the result was similar; namely, those under “death”
consumed twice as much. Overall, those who drink alcohol are twice as much likely to
be under “death” compared to “survive”. Data on the non consumers’ level revealed that
those under “survive” are twice as much as those under “death” but data on the national
level has not been found in this connection. Non smokers has four times the probability
of being under “survive” than “death”, with the 2004 national data at 20.3% (Ministry of
Public Health: 2007a). It could be seen that consumption behavior of the sample
differed from the national level which could be due to the specific characteristics of each
area, which are dependent on lifestyle, culture, traditional beliefs; for example, areca nut
chewing is still more common in rural than in urban, or perhaps it could probably be due
to inequality in health care service, various campaigns, limitation in information

channels, distance for health centers, or other factors which would require further study.

Before analyzing the factor influenced to death, we would like to present the
distribution and standard deviation of selected variables as shown in table 3. In this
table, age was measured by ratio scale. Likewise, marital status was measured under

nominal scale such as single, married, divorced and widowed.
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Table 3: Distribution and standard deviation of selected variables.

Death Survive
Variables Mean S.D. Mean S.D.
(n=207) (n=674)

Age 59.31 20.47 40.34 17.31
Gender 0.60 0.49 0.49 0.50
Marital Status 213 0.55 1.86 0.67
Activity of Daily Living 0.89 0.31 0.98 0.13
Capacity

Education 1.00 0.07 0.93 0.25
Residence 1.81 0.40 1.80 0.40
Exercise 0.35 0.48 0.58 0.50
Regular alcohol beverage 0.27 0.45 0.13 0.34
drinking

Regular Areca Nut chewing 0.19 0.30 0.07 0.25
Regular Cigarette Smoking 0.32 0.47 0.20 0.40

Influence of Socio-Biological and Behavioral Factors on Death

We tested the relation between multi co-linearity, but found no relationship to

each other and the Logistic Regression Analysis is presented in Table 4.

Table 4: Co-efficient value, Standard Error, Probability Value of “dying” Exp (B) and the

Level of Significance of Logistics Regression classified according to

probability of “survive” of the adult population in Wang Namkheo District,

Nakhon Ratchasima Province.

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)
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Table 4: (continued)

Factor Exp (B)
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)

LogLikelihood = 660.704, Model Chi-square = 165.556, df =9, N = 814, R’ =.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 the underlying causes of mortality of the adult of Wang
Namkheo District, Nakhon Ratchasima Province are: Biological Factors of age and
gender; Socio-Economic Factor of marital status; Health Behavioral Factor of exercise,
areca nut chewing and alcohol consumption, with all factors predicting a variation in
death of 30.6%. From Table 4 above, the factors having positive effects on mortality
are: age, gender, marital status, exercise, areca nut chewing and alcohol consumption,
i.e. in comparing the probability of dying or surviving (death=1, survive=0) when other
factors remain constant, when age increases, the probability of dying increases, and
males are 2.3 times more hazardous to death than females; married are 1.9 times more
hazardous to death than those who are single while divorced and widowed have the
same probability of dying as those who are single. People who do not exercise are 1.9
times more hazardous to death than those who do. Areca nut chewers are 9.4 times
more hazardous to death than those who do not, and regular alcohol drinkers are 2.1
times more hazardous to death than non drinkers. Age is an important variable in
representing biological factors. Since all living being has to end in death, the age is an
underlying cause of death. Death represents physical changes and social influences
(Hobcraft, Menken and Preston, 1982) and no matter whether it may be an
epidemiology concept or Makeham’s Law, the concept is similar, namely that when age
increases, the hazard of death in older is greater than in younger (Makeham, 1860).

Moreover, in any community that has a greater number of any specific age, e.g. a
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greater number of the youth, the probability of finding diseases and death for the youth
would be predominant. Therefore, age is an influential factor for incidences of disease
and death (Daengsupa, 1998). The study also found that another major biological
factor is gender. It has been explained that the reason why males are more hazardous
to death than females is because of their exposure to more occupational and
environmental hazards, and there is still the explanation of the biological factor from
birth that males are more hazardous to death than females (Dublin, Lotka and

Spiegelman, 1949: 129; Davanzo, Butz and Habicht, 1983).

Socio-economic factors that are the underlying causes of death are:
education, income and occupation (Sorlie, Backlund and Keller, 1995). This study found
that married, divorced and widowed are more at risk from death than single. However,
marital status alone does not explain it, and neither does education since it could be
seen that married, divorced and widowed are usually in older. The Wang Namkheo data
found that there were more single aged below 25 years; above that age the number of
married would increase proportionately (70-78%). When the age becomes higher, the
proportion of widowhood would increase at the 50-54 years age group (30-54%), while
more males were married than females (59.3% and 46.1% respectively). Therefore, the
result of the study showed the influence of said gender and age, while most studies
revealed that single are more hazardous to death than married, which could be
explained by the fact that people tend to pick healthy partners to marry or “health
selection”. Besides, there are environmental differences between married and
single(Dublin, Lotka and Spiegelman, 1949: 134-136). Anyhow, the Thai 2000
Population Census showed that the male’s first married age is 27.3 years, females 24.0
years, which has increased from the 1963’'s Census (by 2.3 years in males and 2 years

in females) (Archawanichakul and Prasartkul, Eds, 2005: 23).

With regard to health behavior, it is found that the behaviors that strongly
affect health are: smoking, alcohol consumption and exercise (Institute of Medicine,
2001). In the U.S.A. Grant and Dawson (1997) found that alcohol consumption is a
major problem in adult. It was found that over 40% started drinking before 15 years of
age, and the age a person starts to drink would determine his lifetime development.

lliness or injury as a result of alcohol consumption would depend on the amount
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consumed, length of time and drinking practice. A person who has been drinking for a
long time is more hazardous to risks of hypertension, cardiac arrhythmia, myocardial
and stroke. An excess and habitual drinker is at risk of having cancer of the esophagus,
mouth, neck and vocal cord, large intestines and anus. Heavy habitual drinking would
cause hepatitis, cirrhosis of the liver and liver defect. Moreover, the drinker would be
hazardous to risks of traffic accidents, accidental falls, use of firearms, drowning; there
would also be the prospect of assault, suicide, violence, child abuse and sexual risks
(Institute of Medicine, 2001, p103). It was found that beer consumption for Thais has
increased tremendously. During the years 1988-1997 alcoholic partake has increased

twofold (Ministry of Public Health, 2008: 124).

A regular areca nut chewer is 9.4 times more hazardous to death than a non
chewer -- more than an alcohol drinker. It is said that chewing areca nuts is a culture
found a lot in Asian countries. In Thailand it is still largely found around the rural. Areca
nut chewing causes oral cavity cancer. Continuous chewing of areca nuts will cause
irritation to the sensitive oral cavity tissues which would later turn into cancer.
Moreover, some people even chew or smoke tobacco as well. In Taiwan it was found
that the main cause of oral cavity cancer is areca nut chewing. In Thailand from the
study of Chatrchaiwiwatna (2006) it was found that areca nut chewing causes
periodontitis and increases the probability of losing teeth. For the population of Wang
Namkheo District it was found that about 90.4% of areca nut chewers live in rural. All
these factors are underlying causes of death, and it is interesting to observe that these
behaviors still exist even though Thailand has progressed tremendously both socially

and economically. This is something that would require further study in the future.

The cause of death stems from health-related behaviors and the use of health
care. However, the said factors are also related to socio-economic factors as well, for it
is found that lower-educated and lower income people tend to have unhealthy behaviors
such as being addicted to smoking and finding it difficult to quit smoking (Hummer,
Roger and Eberstein, 1999). In the mean time it is found that the four risk-related
behaviors of smoking, alcohol consumption, sedentary lifestyle such as a desk job and
obesity, are related to the lower-educated people (Lantz, et al., 1998; Bucher and

Ragland, 1995), as the behavior of this group consists of smoking, being obese with
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litle or no exercise. However, it is observed that lower-educated people are usually
elderly, short in stature and are addicted to smoking. But this study, similar to the
research made by Pappas, et al. (1993), found that the differences in education level
have different effects on mortality, that is to say, the mortality level reduces at every
level of education, but the reduction is higher in higher-education, and it is particularly
interesting to note that the wide difference 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 for working females. This difference will
give opposite results in both genders for the over 65 age group, where the difference is
greater than the 25-64 age group. Therefore, it is not easy to explain any one
underlying cause which contributes to mortality. Sometimes the difference is due to
gender differential, as was found in this study where gender is found to be significantly
related to education at a statistical level of .001, with the male having better education;
while 71.4% of the uneducated populations were females. Anyhow, the Ministry of
Public Health’'s long operational campaign to reduce, refrain and quit drinking and

"«

smoking, coupled with its campaign on “not driving while under intoxication”, “not driving
after imbibing”, “safety-belt on”, and “protection helmets for motorcyclists”. All aim at
reducing the rate of mortality by non-infectious disease, untimely death from unsafe sex,
drunk driving, assault and various other crimes which cause the Thai population who
had died from “external causes” to have a life expectancy at birth lower than death from
all other causes, with an average of approximately 44 years (male=41.5 years,
females=47.23 years) and to have lost life expectancy at birth 28.37 years (Intachat,
2005: 113-116). Serious campaigning got the attention of the public, but there still exists
people who still lack the proper knowledge and the realization of the actual causes and
this group may die from preventable causes which may have occurred through their
own or other people’s negligence. This would include the youth, who still lacks both
knowledge and realization and is steadily growing and taking place of the older. From
the Ministry of Public Health’s data it was found that the age of drinkers and smokers
had reduced from previous data, indicating that the populations at risk started younger.
This may have arisen from the influence of the media through advertisements, the
environment, the community or even adults setting bad examples. Therefore, it is
everyone’s responsibility to help solve the problem. If people from every region

seriously participate, the Thai population will attain increased longevity without chronic
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illnesses and other disability conditions. This study confirms that improper behavior
affects longevity; and even though biological and socio-economical factors are not fully
controllable, if we control our own behavior, it would be one way to help the Thai

population from untimely death or from other preventable causes as stated above.

Thailand is currently facing a problem of huge medical expenses, but its
populations are still confronted with sickness and death from undeserving or
preventable causes which arise mostly from improper behavior such as traffic accidents
which cause untimely demise. There are data showing that the top three risk hazards
for males are: alcohol, unsafe sex and smoking. A population’s “health” reflects its final
outcome, namely the cause of death and a person’s way of life would finally show in his
ending. However, a person’s health also reflects the health care and medical service
system of the country (Chindawattana, 2003: 18; Ministry of Public Health, 2007b, 35).
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 system
2) death of a person of labor age economically affects family, community and society
3) death of an infant, a child and a youth causes a country to invest more in the
prevention of illness and in health care, and would affect future labor age populations
as well 4) both high and low mortality rates reflect the medical and public health service
system, nutritional condition, sanitation and environmental condition, personal and family
sanitation as well as the economic and social development plan 5) death affects
changes in the population both quantitatively and structurally (Chooprapawan, et al.,

2000: 1-2).
Conclusion and recommendation

In conclusion, from this study biological factors, namely age and gender, are
factors that are difficult to control and change. Following the popular trend for
continuous health care, Thais have shown increased interest in exercising. The study
confirms that regular exercise will act as a barrier and will reduce the risk hazard of
death by twice as much as those who do not exercise. Change in behavior is crucial
and should receive great priority for implementation to cover remote areas. Although
this process has long been placed into continuous operation, it still lacks cooperation

between all working units, the people, the homes, the temples and the schools, the
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community, and this should not fall under the responsibility of any one sector.
Everybody should be given information on how to take care of his health and how to
change improper behavior as well as be shown the benefits that would be derived there
from, with emphasis in building a network of information and in changing the behavior at
community, village, district levels as well as the lifestyle, nutritional behavior, exercise
habit and drug consumption habit by getting the 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 lifestyle. Moreover, health care should
start from infancy. In the same way, the use of narcotics have been widely known and
acknowledged as affecting the mortality of the Thai population, but Thais may not have
paid attention to the effects of areca nut chewing. In perusing related literatures it was
found that areca nut chewing affects death, especially from oral cavity cancer.
Therefore, we would like to make the following policy proposal: people should be given
information on how areca nut chewing would affect health. This should include
education, public relations, campaigning; and there should be a fundamental survey
with regard to the rate of areca nut chewing, starting age of the chewing and the risk
hazard of illness as a result of chewing. For remote areas, the health of the population
as well as accessibility to the people is rather difficult; that is why it is not easy to have
continuous health care for all ages. Apart from lack of knowledge, accessibility to good
nutrition and quality health care, prohibition of, or enactment of law forbidding areca nut
chewing as in the past would not help reduce areca nut chewing, as it did not come
from the conscious belief of taking care of one’s own health. Lack of proper knowledge
as to whether it would be beneficial or harmful to self would make any law, prohibition
and campaign rather ineffective. Policies should place importance on participation in
behavioral change through information, and even though both would take a long time
before becoming successful and seeing results, the benefits would be long lasting and
would cater to the lifestyle of the community. For example, aerobics exercise, which
may not be suitable for the elderly, could be replaced by rural games, or by folklore
intellect, such as walking on coconut shells, Thai traditional massages. Nutrition,
education, sanitation, improvement in living conditions within household and
surroundings should be implemented in conjunction with public health care and
accessible health centers as well as opportunity to access affordable health care

services. Finally, with every health service: curative, heath promotion, rehabilitation,
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house visiting, and health education must be imparted on the people. Spreading health
information through the community broadcasting tower or printed materials, through
monks and teachers at school, would help accelerate its effectiveness; at the same
time, researches should be made on factors that may affect health and mortality as well
as preventative measures, while at the same time evaluating the operations of both
government and private sectors so that policy implementation would be tangible and

continuous.
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