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Abstract 
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Economic development has always been the target of economic policies 
because higher output brings about improvement in welfare in terms of the 
country's ability to provide the necessary social services. But when 
development efforts are aggressively pursued to the extent of causing 
environmental degradation and natural resource depletion, this would also 
cause adverse effects to human welfare in terms of health. With this two 
opposing forces, this research endeavors to establish the groundwork that 
would identify the effect of economic development and environmental factors 
on the health condition of Filipinos. The growing awareness of looking after 
the health welfare and good quality of life for the Filipinos, and the 
realization that environmental protection is a requisite for good health. the 
findings of this study can provide insights to policymakers and a 
groundwork for the review and formulation of development policies and 
programs to ensure sustainable development by putting environmental 

Using data for the Philippines from 1980 to 2004, health indicators like 
crude death rate, infant mortality rate, maternal mortality rate and life 
expectancy at birth were analyzed with economic indicators such as GNP 
per capita, level of industrialization and Government health expenditure per 
capita: and environmental indicators such as Carbon-Dioxide emission, 
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Particulate Matter on air and Bio-Oxygen Demand. 
Over the 25-year period, an improvement in all of the four health 

indicators is observed. Among the factors identified, Carbon Dioxide 

Emission strongly and significantly explains the variation in the three (3) 
health indicators used namely: Crude Death Rate, Infant Mortality Rate 
and Life Expectancy at birth. Crude Death Rate in particular can be 
explained by both economic and environmental indicators but none of the 

Keywords: Crude Death Rate, iníant mortality rate, maternal 
mortality rate, life expectancy at birth, PM10, 

Carbon Dioxide, Bio-Oxygen Demand 
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Economic development is pursued by a country because it brings 
about progress, higher income and employment. Higher income in turn will 
lead to the betterment and general well-being of the people. 

Economic development is readily associated with industrialization, 
wherein a bigger share of the economic output comes from the 
manufacturing and service sectors. However, more often than not, there is 
always a price that must be paid for economic developmnent and in most 
cases, the price is in terms of the cost to the environment and natural 
resources. Traffic congestions, vehicular and industrial emissions among 
others, are byproducts of development which also pose extreme hazards to 
the health and well-being of the populace. If these adverse effects of 
development are not abated, they could compromise and jeopardize the 
quality of life of the people in terms of poor health condition. 

2 

Environmental degradation could detract the pace of economic 
development by imposing high cost to developing countries like the 
Philippines through healthrelated expenses and reduction in the 
productivity of both human and non-human resources. This study could 
shed light on whether economic factors ike Real Gross Domestic Product 
Level of industrialization and Per capita Government Expenditure on 
Health can have effects on the health condition of Filipinos. Moreover, this 
study also attempts to identify the effect of environmental factors like air 
and water pollution on the people's health condition. 

factors could explain the overtime variation in maternal mortality rate of 
the Philippines. 
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In this study, Level of Industrialization is measured in terms of the 
output share of the industry sector to the Gross National Product of the 
Philippines. Air pollution is measured in terms of Carbon Dioxide (CO:) 
emission and Particulate Matter on Air (PM10). Particulate matters on air 
are too fine suspended particulates less than 10 microns in diameter, which 
are capable of penetrating deep into the respiratory tract. Water polution 
on the other hand, is measured in terms of Bio Oxygen Demand BOD). 

Health condition is measured using four indicators namely: Crude 
Death Rate, Infant Mortality Rate, Maternal Mortality Rate and Life 
expectancy at Birth. 

Because of the growing awareness of looking after the health welfare 
and good quality of life for the Filipinos, and the realization that 
environmental protection is a requisite for good health, the findings of this 
study can provide insights to policymakers and a groundwork for the review 
and formulation of development policies and programs to ensure 

sustainable development by putting environmental issues at the heart of 
economic policies. To the Department of Health, this study provides 
predictive significance in terms of instituting programs to improve the 
health condition of the people, taking into consideration the variation 
overtime in the economic and environmental indicators. Concerned 

agencies can therefore evaluate their existing budget and programs. 

In order to establish a possible causal relationship between the 
economic and environmental indicators with the health condition 
indicators, as measured by four variables, namely crude death rate, 
maternal mortality rate, infant mortality rate and life expectancy at birth 
is shown in a schematic diagram, are used. 
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Figure 1. Conceptual Framework 
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Figure 1 presents four conceptual models used in the study. Using 
data for the Philippines from 1980 to 2004, each of the health condition 
indicators are analyzed using the economic and environmental factors as 
determinants. 
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Presentation, Interpretation and Analysis of Data 

Health Status of Filipinos (1980 � 2004) 

250 

Figure 2 is a graphical presentation of the trend of the Crude Death 
Rate per thousand population, Infant Mortality Rate per thousand live 
births, and Maternal Mortality Rate per thousand live births of the 
Philippines from 1981 � 2004. Crude Death Rate in 1980 registered 8.3 
deaths per thousand population, is generally falling overtime reaching as 
low as 4.02 deaths per thousand population in 2004, except for a sudden 
increase in the year 1996 when it reached as high as 214.09 and then 
falling back to its normal trend at 4.74 in 1997. Infant Mortality Rate was 
previously very high at 63.2 infant deaths per thousand live births in 1980, 
generally falling overtime and reaching as low as 10.25 infant deaths per 
thousand live births in 2004. Minor fluctuations however are registered in 
between the 25 year period. Maternal Mortality Rate is constantly low over 
the 25 year period and is still on a declining trend. This trends could be due 
to the effective maternal health program of the DOH. 
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Figure 2. Crude Death Rate, Infant Mortality Rate & Maternal 
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Figure 3 shows the Life Expectancy at Birth of the Philippines. 
Health condition of the Filipinos measured in terms of Life Expectancy 
shows a significant improvement from the 1981 level. A newborn in 1980 
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was expected to live for only 61.6 years while a newborn in 2004 will live for 
approximately 69.86 years. 

(Un yoars) 

On the basis of the above health indicators, there is clear evidence of 
a significant improvement in the health status or condition of Filipinos 
within the period covered in this study. Death and mortality rates are 
declining while life expectancy at birth is increasing overtime. 
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Figures 4, 5, and 6 present the economic condition of the 
Philippines from the year 1980 to 2004 using real GNP per capita, 
Level of Industrialization and Government Health Budget per capita 
respectively. Economic output per person was declining from 1982 to 
1984. A significant increase can be observed in 1985 and constantly 
increasing thereafter. This trend indicates that while the population 
is growing overtime, output is increasing more than the growth in 
population. This implies that the economy has increased its capacity 
to provide for the needs of the fastgrowing population of the country. 
On the other hand, the share of industry to economic output 1s 
declining from 36.11 percent in 1980 down to 33.46 percent in 2004. 
This does not mean however that the Phiippines is not pursuing 
industrialization. It however implies that industrialization can only 
be sustained if both the agricultural base and the service sector are 

also strengthened. 
Government health budget per capita is also generally 

increasing overtime. There are, however, periodic fluctuations, 
reflective of the changes in annual budgetary priorities of the 
government. 

III. Environmental Indicators (1980 � 2003) 
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Figures 7, 8, and 9 show the trend in environmental condition 
from 1980 to 2003 in terms of the level of Carbon Dioxide Emission in 
thousand metric tons, Particulate Matter on Air (PM10) in mcg per 
cubic meter both measuring air pollution and BioOxygen Demand as a 
measure of water pollution, respectively. It is clearly noted in the 
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graph that Carbon Dioxide emission is increasing overtime, indicating 
that air pollution is getting critical. This can be a result of 

industrialization and urbanization activities which greatly affected 
the environment. Sharp increase can be seen from the mid '80s to 
1997. The trend began to tone down thereafter maybe because of the 
growing concern for the environment and the implementation of the 
Clean Air Act. PM10 trend shows more or less a similar pattern as 
that of CO: emission although it is already decreasing since late 90's. 

Water pollution was falling before 1995 and began to increase 
in the late 80's reaching high level in the early 90's. It was again 
decreasing in 1992 and started to increase in 1995 and thereafter. 
From then on, water pollution in terms of BioOxygen Demand is 
increasing much faster than ever. 

Table 1. Five- Year Average of Leading Causes of Registered 

Year 

1980-84 

1985-89 

Death: 1980-2004 

Causes of Death 

Pneumonia 

Diseases of the Heart 

Tuberculosis 
Diseases of the Vascular 
System 

Malignant Neoplasms 
Total 

Pneumonia 
Diseases of the Heart 

Tuberculosis 
Diseases of the Vascular 

System 
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Malignant Neoplasms 
Total 

10 

Average no. of 
deaths 

45673 

32767 

28095 

23772 
16544 

146851 

49984 

39931 

28854 

28927 

19571 

167267 

% of 
Total 

0.31 

0.22 

0.19 

0.16 

0.11 

0.30 

0.24 

0.17 

June 2010 

0.17 

0.12 

Rank 

2 

5 

2 

3 

3 

4 
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1990-94 

1995-99 

2000-04 

Pneumonia 
Diseases of the Heart 

Tuberculosis 
Diseases of the Vascular 

System 
Malignant Neoplasms 

Pneumonia 

Total 

Diseases of the Heart 

Tuberculosis 
Diseases of the Vascular 

System 
Malignant Neoplasms 

Total 

Pneumonia 

Diseases of the Heart 

Tuberculosis 

System 
Diseases of the Vascular 

Malignant 
Total 
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36746 

11 

48113 

24470 

32511 

24264 

166105 

32872 

54309 

26892 

33293 

30048 

177414 

32989 

66442 

27171 

36845 

38578 

202025 

0.22 

0.29 

0.15 

0.20 

0.15 

0.19 

0.31 

0.15 

0.19 

0.17 

0.16 

0.33 

0.13 

0.18 

0.19 

June 2010 

1 

4 

1 

4 

3 

4 

1 

5 

Table 1 presents the top five leading causes of registered death 
on a five year average. It can be seen that among the five, pneumonia 
is the predominant cause in the 80's (1st) and 90's (2nd), Pneumonia is 
an infection of one or both lungs which is usually caused by bacteria, 
virus of fungi. It is contracted by breathing in small droplets that 
contain the organisms that can cause pneumonia. (www.medicine 
net.com/pneumonia/article.htm). 

Among the five leading causes of death, it is pneumonia which 
is most likely to be associated to air pollution. The symptoms of 

Neoplasms 



The Mindanao Forum Vol. XXIII, No. 1 

pneumonia are coughs, bronchitis and chronic phlegm. Other leading 
causes of death are not airborne. 

According to WB, around 80% of air pollution is generated by 
motor vehicles and has been blamed for the surging incidence of 
asthma, chronic bronchitis and pneumonia, topping the list along with 
other ailments such as heart problems, cancer, tuberculosis and others 
that damage the central nervous system. (World Bank Phil. 
Environment Monitor 2002) 

Variables 

Table 2. Result of Regression of Crude Death Rate against Economic and 
Environmental Indicators, Philippines, 1980 � 2004 

GNP 

GHE* 

LOI* 

BOD 

CO2* 

PM10* 

Constant 

Regression 
Coefficient 

-0.0000782 

-0.0203796 

-0.3213001 

Orejana, et al. 

9.02e-06 

12.24923 

tvalue 

12 

-1.47 

(0.0000532) 
-3.92 

(0.0052001) 
-2.76 

(0.1165327) 
1.67 

(5.42e-06) 

0.0000643 (0.0000105) 
2.21 

0.0401025 (0.0181075) 

6.12 

3.37 
(3.638331) 

*The variable is significant at 5 % 1level. 

P>/t/ 

0.16 

0.001 

0.013 

0.114 

June 2010 

0.0000 

0.041 

0.004 
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Table 2 presents the regression result for the Crude Death Rate 
model. Of the six factors considered, four turned out to be significant 
determinants of Crude Death Rate. These are the Per Capita 
Government Health Expenditure, Level of Industrialization, CO2 
emission and PM10. The respective tvalues indicate that the 
coefficients of these variables are significantly different from zero. 

The coefficient of determination r'squared however, shows that 55 
percent of the variation in the crude death rate overtime can be 
explained by the above model. Furthermore, the sign of the regression 
coefficients of the economic and environmental determinants are 
consistent with the expected relationship of these variables to the 
crude death rate. Table presents the annual rate of change of crude 
death rate relative to Carbon Dioxide Emission (CO), PM10, Level of 
Industrialization and Government Health Expenditure on Health per 
capita Philippines 1980-2004. The regression coefficient for per capita 
government health expenditure of 0.0203796 indicates that if 
governmnent expenditure will increase by P100 per capita, crude death 
rate will decrease by 2.04 per thousand population, other factors 
constant. The level of industrialization coefficient of 0.3213001 
implies that if the share of industry sector to Gross National Product 
of the Philippines will increase by 10%, other factors given, crude 
death rate will decline by 3.2 per thousand population. The regression 
coefficient of carbon dioxide emission is 0.0000643. This indicates that 
if CO; emission will increase by a hundred milion metric tons per 
year, crude death rate will increase by 6.4 per thousand population, 
other factors constant. Particulate Matter 10 regression coefficient of 
0.0401025 indicates that if the density of PM10 on air increases by 
100mcg per cubic meter, crude death rate will increase by 4 per 
thousand population, other factors given. 

13 

Specifically, it can be inferred that the higher per capita 
expenditure for health, the lower is the crude rate. Government 
expenditure on health has a direct relevance to the health care sector, 
where policies and programs generally address specific diseases or 
injuries attributable to environmental factors in terms of DALYS or 
disability adjusted life years which is the weighted measure of death, 
illness and disability (WHO Report 2004). Moreover, it can be 
expected that as a country grows and develops, the quality of life of 
the population improves not only economically in terms of material 
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possessions but also in terms of healthy lifestyle years. In a study of 
Friedman et. al. 2005, on industrialization and infant mortality, 
manufacturing employment raised living standards, housing quality 
and reduced cooking with wood and coal which helped reduced infant 
mortality (Friedman et. al., Maya et. al, Levine, David I., 3-20-2005) 
(www.scholarship.org.ucitem). 

The result also underscored that the more serious air pollution 
problems is in ternms of the emission of carbon dioxide and in terms of 
the particulate matter, other factors given, the more air pollution, the 
higher will be the country's crude death rate. World Bank's Philippine 
Environment Monitor 2002 revealed that as many as 9000 Filipinos in 
urban areas suffer from chronic bronchitis. Manila's skies are among 
the most polluted in the world, citing diesel emissions from public 
transport vehicles as the major source of air pollution. Reports showed 
that 6000 tons of particulates, chemicals and other pollutants are 
emitted daily by 2 to 3 million vehicles daily. Vehicle densities have 
surged from 675,310 in 1990 to 1.2 million in 2001 at an accelerating 
growth. There is a direct correlation between number of cars and the 
amount of pollution in the air. The loss of lives to flthy air is not the 
only price paid by the public. 

14 

Crude death rate is also significantly affected by particulate 
matter as evidenced by the regression result. Excessive urban 
particulate matter (PM10) levels are responsible for 300,000 to 
700,000 premature deaths annually and for half of childhood 
coughing, while 400 to 700 million people mainly women and children 
in poor rural areas are affected by smoky indoor air. (WHO Report 
Preventing Disease Through Healthy Environment, Pruss-0stun C. 
Corvalan). The epidemiological studies in Manila and ambient 
monitoring of air pollutants, have shown that particulate matter 
(PM10) poses the most serious threat to public health over other alr 
pollutants (S02, NO, CO and 03) www.world bank.org. The WB 
report unraveled that the total cost of exposure to particulate matter 
(PM10) in Metro Manila and other urban areas comes to a whoPPbis 
$430 million (P22.8 hbillion). Many acute and chronic health impacts is 
attributable to environmental risk factors such as exposure to dust, 
chemicals, as well as indoor air pollution from household solid fuel 

Use. Other forms of indoor and outdoor air pollution - ranging from 
transport tw second hands tobacco smoke - also play a role. 
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