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The New Public Health

CHAPTER 5

MEASURING AND CONTROLLING 
NON-COMMUNICABLE CONDITIONS
Introduction 


 The "diseases of modern life" or non-infectious diseases have become the leading causes of morbidity and mortality in developed countries. This epidemiologic transition is taking place in many developing countries as well. Causation in non-infectious (chronic) disease is complex and prevention must take into account multiple contributory or risk factors. Despite the complexity, and often for reasons not well understood, dramatic success has been achieved in reducing stroke and heart disease death rates in many countries over the past 20 years. Cancer and trauma death rates, key elements of non-infectious disease patterns have proven more difficult to reduce.


Chronic conditions place great demands on health systems. At the same time the potential for primary, secondary and tertiary prevention to reduce mortality and disability as well as the burden of disease and disability. The New Public Health stresses all aspects of prevention and care and is therefore increasingly needed as broad approach to this wide group of conditions and the needs associated with them.

The Rise of Chronic Disease

The change from the predominance of infectious diseases to non-infectious diseases as the leading causes of premature mortality has occurred primarily since the end of World War II. Antibiotics and vaccines, along with improved living standards, sanitation, nutrition and safe water brought about a reduction in mortality rates from infectious diseases and an increase in life expectancy. Infectious diseases, while still important, are no longer the primary concerns in public health in the developed countries, and similar trends are appearing in the developing countries.


The dramatic shift in causes of death from a predominance of infectious to the non-infectious diseases is seen in the following table of leading cases of death in the United States in 1900 and 1990, reflecting changes in all the developed countries over the century. 

Table 5.1: Leading Causes of Death (Rates per 100,000 Population), United States, 1900 and 1995

	1900                                                Rate          %
	 1995                                       Rate       %

	All causes

Pneumonia, influenza

Tuberculosis

Gastritis, enteritis, colitis

Heart diseases

Symptoms, senility, ill-defined conditions

Vascular lesions central nervous system

Chronic nephritis, sclerosis

Unintentional injuries

Malignant neoplasms

Diphtheria

All other causes
	1,719
202

194

143

137

118

107

 81

 72

 64

 40

561
	100.0
11.8

11.3

8.3

8.0

6.8

6.2

4.7

4.2

3.7

3.3

32.6
	All causes

Heart diseases

Malignant neoplasms

Cerebrovascular diseases

Chronic obstructive lung diseases

Accidents

Pneumonia, influenza

Diabetes mellitus

HIV infection

Suicide

Cirrhosis, chronic liver diseases

All other causes
	880
281

204

 60

 40

 34

 32

 23

 16

 12

 10

158
	100.0
32.0

23.2

6.8

4.5

3.9

3.6

2.6

1.8

1.3

1.1

19.2


 Source : Brownson RC, Remington PL, Davis JR. Chronic Disease Epidemiology and Control. Second Edition.  American    Public Health Association, 1998.


Chronic diseases are the leading causes of morbidity and mortality associated with a number of factors. First, the decline in infectious disease mortality resulted in greater longevity, increasing the numbers of persons surviving to ages when cancer and heart disease are common. Second, changes in lifestyle increase risk factors such as smoking, lack of exercise, diets rich in unhealthy fats and risk taking behavior, so that cardiovascular diseases and cancer became the leading causes of disease, disability and death. Third, trauma and chronic diseases are major contributors to rising costs of health care and the economics of health care. Fourth, public health experience and new scientific knowledge is leading to new forms of prevention and treatment that are reducing the burden of disease and disability from chronic conditions.


Identification of many risk factors and methods of early detection of these diseases has increased the potential for interventions to lower the prevalence of these diseases and their complications. As a result of these changes, the scope of public health has broadened. In this chapter we examine the major chronic diseases and their effects on the health of the population. We also look at the risk factors that contribute to them and at the interventions needed to reduce their prevalence in the population.

Causes of important chronic conditions are being identified with interventions and treatment that will significantly alter disease patterns in the years ahead. In addition, prevention methods including the secondary and tertiary prevention of health providers play important and measurable roles in reducing the burden of disease, as is health promotion.
Table 5.2: United States Health Expenditures By Diagnostic Group and By Type of Service

	Diagnostic Group
	Expenditures 1987

(in 1993 $ US billions)
	% of Total
	Category of service
	Expenditures

 $ billions 1997 
	% of Total

	Cardiovascular

Injury

Neoplasm

Genitourinary

Pregnancy/birth

Respiratory

Digestive

Musculoskeletal

Other circulatory

Mental health

Well care

Congenital anomalies

Medical misadventure

Miscellaneous
Total
	79.6

69.1

49.6

49.3

39.7

38.3

35.9

27.7

20.2

19.3

17.4

8.7

6.9

110.6
572.3
	13.9

12.1

8.7

8.7

6.9

6.7

6.3

4.8

3.5

3.4

3.0

1.5

1.2

19.3
100
	Hospital care

Physician services

Dental services

Other professional services

Home health care

Drugs, other med supplies

Vision, other med durables

Nursing home care

Other personal care

Research

Construction

Public heath (gov't)

Administration

Total expenditures (billions)

Per capita expenditures
	$371.1

217.6

 50.6

 61.9

 32.3

108.9

 13.9

 82.8

 29.9

 18.0

 16.9

 38.5

 50.0
$1,092.4
$3,925.0
	34.0

19.9

4.6

5.7

3.0

10.0

1.3

7.6

2.7

1.6

1.5

3.5

4.6
100

-


Note: Total health expenditures from public and private sources, excluding nursing homes, dental, non-medical mental health services and insurance processing costs. The 1987 National Medical Expenditure Survey (NMES-2) was a population-based, longitudinal survey for the civilian non-institutionalized population for the year 1987, translated into 1993 dollars. Subsequent surveys have included source of payment and type of service, but not diagnostic category.

Source: Centers for Disease Control. Medical care spending - United States. MMWR, 1994;43:581-586; and Levit K, Cowan C, Braden B, Stiller J, Sensenig A, Lazenby H. National health expenditures in 1997; more slow growth. Health Affairs, November/December, 1998;99-110.

The Burden of Chronic Conditions 

Chronic conditions place a heavy burden on the individual, the family and society as a whole in terms of morbidity and mortality. Measurement of the Burden of disease discussed in chapter 3) is a fundamental responsibility of public health agencies. The economic burden for health care of the population, accepted as national responsibility in most industrialized countries (see chapters 11-14) is seen in table 5.2. 


More difficult to quantify is the burden of disease on the individual, the family and the community. Traditional measures of morbidity and mortality are supplemented by QALYs and DALYs, as seen in chapter 3, but the physical and emotional burden of caring for someone is almost impossible to quantify. The burden of chronic disease on the individual is refelected on his or her ability to function in the normal activities of daily life. Levels of function of a person with a chronic condition is measured by ability to perform Activities of Daily Living (ADL), as seen in table 5.3.


Table 5.3: Activity of Daily Living as Indicators of Independent Functional Capacity
	Personal Care ADL
	Household Management ADL
	Socialization ADL

	Bathing

Dressing

Toileting

Eating

Walking, movement

Transfer in and out of bed, chairs, bath

Continence
	Using telephone

Shopping

Food preparation 

Light housekeeping

Light maintenance
Laundry

Managing money

Manage own medications
	Contacts - family, friends, neighbors

Visits

Social activities

Sex

Regular exercise, walking g 1/4 mile 

Using bus, car

Religious activity

Hobbies, activities



Chronic conditions may result in disabilities which impedes optimal function in normal daily functions or activities. Activities of Daily Living (ADLs) measure independent capacity regarding personal care, household management and socializing. They help determine the level and amount of home care needed, or the type of facility the patient may need. ADLs measure function of the patient, but not the emotional, physical and financial stress on the care giver in a family.

Risk Factors and Causation of Chronic Disease


The criteria for causation in infectious disease, discussed in chapter 3, are known as the Koch-Henle postulates. The criteria for causation in chronic disease, called the Evans Criteria, are outlined in the following box. They articulate the relationship of predisposing or risk factors to the causation of chronic disease, and are important in analyzing the true importance of factors contributing to disease in a population.


For non-infectious diseases, the causation may be complex, with many factors contributing to causation. Rarely is a single factor both necessary and sufficient to produce the disease. Risk factors for the chronic diseases are summarized in table 5.4. This shows the multiple-risk factors of many disease groups, with low socio-economic status a factor in nearly all the disease groups examined. 


Risk factors in non-communicable diseases have been identified by important epidemiologic studies over the past four decades. The classic work of Jeremy Morris showed the difference in risk for coronary heart disease between London bus drivers as compared to bus conductors. The conductors who are both physically required to climb bus stairs constantly and experience less stress as part of their job had lower rates of CHD mortality than the sedentary high tension drivers.

 BOX 5.1:  CRITERIA FOR CAUSATION-THE EVANS CRITERIA
1.  Distribution of the hypothesized cause in the population should be similar to the distribution of the disease in the population;

2.  Incidence of the disease should be significantly higher in those exposed to the hypothesized cause than in those not so exposed;

3.  Exposure to the hypothesized cause should be more frequent among those with the disease than in controls without the disease, when all other risk factors are held constant;

4.  The disease should temporally follow exposure to the hypothesized cause;

5.  The greater the dose or length of exposure, the greater the likelihood of occurrence of the disease;

6.  For some diseases, a spectrum or biological gradient of host responses (from mild to severe) should follow exposure to the hypothesized cause, in relation to the degree of exposure;

7.  The association between the hypothesized causes and the disease should be found in various populations when different methods of study are used;

8.  Other explanations for the association should be ruled out;

9.  Elimination or modification of the hypothesized cause should decrease the incidence of the disease;

10. Modification of the host's response on exposure to the hypothesized cause should decrease or eliminate the disease;

11. In experimental settings, the exposed population should have the disease more frequently than the non-exposed;

12. All relationships and findings should have biologic and epidemiologic plausibility.

1

Smoking as a risk factor was indicated in the longitudinal study of British physicians by Richard Doll and Bradford Hill in the 1950s, showing that 35 year-old male cigarette smokers had less chance of surviving to age 65 (73%) as compared to non-smokers (85%) and ex-smokers (81%). The United States Surgeon General's Report on Smoking and Health of 1964 summarized all available studies up to that time and concluded that cigarette smoking was a major health hazard and a cause for lung cancer, coronary heart disease, chronic pulmonary lung disease and stroke. Subsequent Surgeons' General Reports in 1983 and 1984 attributed 30% of coronary heart disease deaths, and 80-90% of chronic obstructive lung disease deaths, to smoking. Smoking reduction has become one of the pillars of modern public health, with a decline in current cigarette smoking rates from 33.5% in 1979 to 24.7% in 1995. 


The famous longitudinal heart study in Framingham, Massachusetts (1948), provided important epidemiologic data showing that cholesterol levels directly measure risk. Subsequent studies have shown the importance of other lipids in the diet in relation to risk of coronary heart disease (CHD). The Framingham study applied the epidemiologic approach to gain insight into causes of cardiovascular diseases. This was a prospective study to quantify risks for these diseases, both in terms of absolute and relative risk. It was not a controlled trial, but its observations have led to causal inferences. 


Concepts of normality have been replaced with guidelines for "optimal" values of blood lipid and blood pressure for long-term freedom from cardiovascular disease. Atherogenic potential for serum total cholesterol was shown to be derived from the low density lipoprotein cholesterol (LDL-cholesterol) fraction which is positively related to CHD incidence. High density lipoprotein cholesterol is inversely related to CHD, since it removes cholesterol from tissues. Risk of CHD is independently related to each of these lipoprotein fractions. Therefore, the ratio of total to HDL-cholesterol is an efficient lipid risk profile. High blood pressure (hypertension) refers to elevated levels of systolic and/or diastolic blood pressure and is associated with increased risk of morbidity and mortality. The risk from myocardial infarction, stroke and renal disease.


The Alameda County study of Lester Breslow and colleagues followed a cohort (nearly 7,000 from the 1 million population) from 1965 to the present and identified seven health practices that were associated with reduced mortality and disability patterns. The health practices studied were: excessive alcohol intake, cigarette smoking, obesity, sleeping less or more than 7-8 hours/day, physical inactivity, eating between meals, and not eating breakfast. Adjusting for age, sex, health status and social networks, the occurrence of disability was half as great for those with good health practices as compared to poor practices. These patterns were prevalent in the cohort followed in the 1960s and 1970s. The 6th follow-up assessment will begin in 1999. The reduction in disability as well as mortality showed the effectiveness of healthy life styles on maintaining health, and not only in prolonging life.

Table 5.4: Chronic Disease Risk Factors 

	Risk Factor
	CVD
	Cancer
	Chronic Lung Disease
	Diabetes
	Cirrhosis
	Musculo

 skeletal Disease
	Neurologic Disorders

	Tobacco use

Alcohol use

High cholesterol

Hypertension

Diet

Physical inactivity

Obesity

Stress

Environmental tobacco smoke

Occupation

Air pollution

Low socio-economic status
	+

+

+

+

+

+

+

?

?

?

+

+
	+

+

0

0

+

+

+

?

+

+

+

+
	+

0

0

0

0

0

0

0

+

+

+

+
	0

0

0

0

+

+

+

0

0

0

0

+
	0

+

0

0

0

0

0

0

0

?

0

+
	+

+

0

0

+

+

+

0

0

+

0

+
	?

+

0

0

?

0

0

0

0

?

+

0


Source: Brownson RC, Remington PL, Davis JR. Chronic Disease Epidemiology and Control. Second Edition. American Public Health Association, 1998.

Chronic Manifestations of Infectious Diseases

The association between infectious and chronic diseases is of very great importance for public health because such associations can lead to new treatments or preventive measures to prevent major chronic diseases. Some of these associations are well-established; others are reported, but as yet are insufficiently confirmed. All have great pubic health importance and ultimately in the search for vaccines to replicate the success of immunization in control of the acute infectious diseases of childhood will be a central issue in public health in the new century.

The number of established and proposed relationships between certain organisms and chronic diseases is growing. The relationship between hepatitis B and chronic hepatitis, cirrhosis, and hepatic carcinoma provide the justification for immunization to protect individuals at risk from infection. Specific human papilloma viruses (HPVs) are associated with cervical carcinoma. Screening for cancer of the cervix is an important public health modality, but education in hygienic practices can help to reduce the spread of these organisms. Varicella virus is associated with herpes zoster and post herpetic neuralgia. Varicella vaccine now recommended for routine childhood immunization will overtime eliminate this problem. A human papillovirus vaccine is to be expected early in the new century.


Bacterial infections can also have long-term sequelae. Peptic ulcer disease and chronic gastritis have long been attributed to multiple causative factors (e.g. stress, smoking, coffee, spicy foods). Recent research shows that infection with Heliocopter pylori is the major cause of peptic ulcers and is a treatable condition. The bacterium H pylori has been shown to be a major cause of peptic ulcers, now a treatable condition with short course of antibiotics. This has given new life to the issue of infection as case of chronic disease.



Long term sequelae of gonococcal infection include sterility, and infection with syphilis can lead to long-term neurological deterioration and valvular heart disease. Some examples of established relations and others that are still unproven hypotheses are shown in table 5.5. The number of examples of infectious diseases causing chronic disease will increase with development of the biological sciences, as reflected by identification of prions as transmitters of such diseases as scrapie in sheep, Bovine Spongiform Encephalitis (BSE) in cattle and Jakob-Creutzfeld Disease (JCD) in humans.

Table 5.5 Infectious Diseases Causing Chronic Diseases, Established and Hypothesized Relationships

	Established Relationships

Hypothesized Relationships

	Streptococcal infection with chronic rheumatic heart disease and glomerulonephritis 
	Chlamydia pneumonia infection with coronary heart disease and stroke

	Hepatitis B and C chronic infection with cirrhosis of liver and cancer of liver (82%)
	Fungal infection with polycystic kidneys

	Human Papillo Virus (HPV) with cancer of cervix (83%)
	Borna disease virus (BDV) and schizophrenia, transmitted from birds and mammals to humans

	Helicobacter (Campylobacter) Pylori with peptic ulcer and stomach cancer (55%)
	Measles and Crohn's disease

	Epstein-Barr virus with Burkitt's lymphoma in Africa 
	Hantavirus and hypertensive renal disease

	Schistosomiasis with bladder cancer in developing countries (4%)
	

	AIDS with Kaposi's sarcoma and non-Hodgkins lymphoma
	

	Bovine Spongiform Encephalitis (BSE) with Creutzfeld-Jakob Disease (CJD)
	


Source: World Health Report, 1996, op cit, Morse SS. Emerging Infectious Diseases. New York: Oxford University Press, 1993, and Journal of Emerging Diseases.

During the 1990s, increasing evidence of Chlamydia pneumoniae infection as a cause of coronary heart disease has provided fresh impetus to the search for new approaches to prevention of the leading cause of death in industrialized and many developing countries. Initial reports from Finland, the United Kingdom and Italy, followed by confirmatory studies in the United States. The association has not yet satisfied the current criteria for causation of the Koch Postulates, but the weight of evidence is mounting. More basic science and clinical trials are needed, and in 1999, at least two large clinical-epidemiologic trials with antibiotic treatment as a preventive measure for CHD are underway. However, the consensus of cardiologist opinion is that it is still premature to consider antibiotic treatment for this purpose. The search for Chlamydia vaccine may become an objective of the first order of importance for public health.
Cardiovascular Diseases

Cardiovascular disease refers to a group of diseases of the heart and blood vessels, including coronary or ischemic heart disease, hypertension, cerebrovascular disease (stroke). These are associated with atherosclerosis, excess fats in the diet and lipids in the body, and often with impairment of endocrine functions related to glucose metabolism and diabetes mellitus. Coronary Heart Disease (CHD) is a disease of the lining of the arteries that supply the muscles of the heart, and may block with plaques and thrombosis cutting off the blood and oxygen supply (ischemia, i.e. ischemic heart disease) leading to death (necrosis) of heart muscle, an acute myocardial infarction (AMI) or a heart attack. Other diseases of the heart include rheumatic diseases with damage to valves of the heart and other diseases of the heart muscle. Depending on the extent of heart muscle damage, a patient may go into congestive hearty failure due to weakened function of the heart as a pump and a resulting congestion of fluids in the lungs and other tissues. 

BOX 5.2: HELICOBACTER PYLORI, PEPTIC ULCER AND STOMACH CANCER

Mortality in the United States from duodenal ulcer declined from 4 in 1950 to just over 1/100,000  population in 1980, while gastric ulcer mortality remained constant at 1/100,000. Hospitalizations for duodenal ulcer for males declined from 28 to 8/10,000 population from 1965 to 1982, but still some 5,000 deaths occurred per year (2/100,000) from bleeding, perforation or obstruction from peptic ulcers. In 1975, costs associated with this group of diseases was estimated between $1.3-2.6 billion. The introduction of powerful Hydrogen ion antagonists in 1977 contributed to further decline in hospitalization rates from peptic ulcers. Many factors were considered important in causation for this disease, including stress, coffee, spicy foods, alcohol, aspirin, occupation and genetic tendencies.
Reports of finding curved bacteria in peptic ulcers appeared in the early 1980s. The bacterium Helicobacter (Campylobacter) pylori, first isolated in 1983, is present in more than half the world's population. Once acquired, it persists and can cause disease decades after infection. The organism was shown in the pylorus of the gastric aspirates of 58 of 100 patients with peptic ulcer by Australian physician Barry Marshall, with JR Warren in 1984. Marshall experimentally ingested the organism himself and developed nausea, stomach pain and foul breath. Increasing evidence suggested that the organism might be the cause of peptic ulcer and stomach cancer. 

In 1991, four case control studies quantified and confirmed that H Pylori is associated with stomach cancer. This included demonstration of antibodies and growth of the organism before and after diagnosis of cancer. One study showed the relation of severity of infection and risk of stomach cancer. About 60% of cancer of stomach cases had previous infection, suggesting a strong association between H pylori infection and stomach cancer. 

Standard treatment of gastric and duodenal ulcers now focuses on gastroscopy and biopsy, tests for H Pylori and treatment with H2 inhibitors and inexpensive antibiotics, with follow-up by breath tests for the organism. This will further reduce hospitalizations and surgery for chronic peptic ulcer complications and expensive long-term drug treatment with hydrogen ion antagonists or inhibitors. In 1994, a US National institute of Health consensus conference accepted the causative role of H pylori in peptic ulcers and gastric cancer and recommended antibiotic treatment for the disease.

An ecological study in the United States showed high correlation between areas with high prevalence of the organism and high prevalence of cancer of the stomach. In 1998, H pylori was reported to have been found in surface water, suggesting a major reservoir and method of transmission of this organism. Chlorination apparently kills the organism. 

Source: 
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Cerebrovascular disease (CVD) is blockage or bleeding from blood vessels supplying the brain, causing death of areas of brain tissue, otherwise known as a cerebrovascular accident (CVA) or a stroke. If this is the dominant side of the brain, i.e. the left side for right handed people. depending on the area of permanent damage after recovery there are varying amounts of motor and mental imitations. partial occlusion may cause transient ischemic attacks (TIAs) resulting in brief loss of motor and mental function. In both AMIs and CVAs the area of dead tissue will be surrounded by tissue that is inflamed and damaged. Treatment is intended to restore blood flow and minimize the inflammation or swelling (edema). Immediate care is vital to minimize damage and has a direct effect on maximizing recovery. 


Cardiovascular diseases are the leading causes of death in the developed and in many developing countries. They have been called the diseases of "modern living" because etiologically they are due to factors such as smoking, lack of physical exercise and a diet rich in animal fats. These are collectively known as "lifestyle" risk factors and are amenable to change by the individual at-risk and through community interventions. The most important lessons since the 1950s in public health is that these risk factors and diseases can be reduced dramatically by suitable public health interventions. 


Precise measurement of the prevalence of these diseases through epidemiologically sound community-based prevalence studies is difficult or impossible at the present time because of lack of standard diagnostic criteria and terminology. Measures such as mortality rates and hospitalization data may not give true prevalence rates, but they do provide important time trends and inter-area comparisons that are valid for planning public health interventions. Cardiovascular diseases have common pathophysiological features with diabetes, that relate to nutrition, exercise and other life style factors. Cerebrovascular and coronary heart diseases have important clinical differences, risk groups as well as in screening, measurement and interventions required.


Trends in Cardiovascular Disease Mortality

Mortality from coronary heart disease and from cerebrovascular disease increased in most Western countries from the 1920s, reaching their peak levels in the 1950s. Mortality began to decline some 10 years later than cerebrovascular disease and continues to decline in the mid 1990s. Cerebrovascular disease, declining since the turn of the century, began a steep decline in the 1960s continuing in the late 1990s. 

Table 5.6: Age Adjusted Death Rates per 100,000 Population for Total and Selected 
Causes of Death, United States, 1950-1995
	Causes
	1950
	1960
	1970
	1980
	1985
	1990
	1996


	% change

1950-96

	All causes
	 842
	 761
	 714
	586
	 549
	 520
	492
	 -42

	Diseases of the Heart
	 307
	 286
	 254
	 202
	 181
	 152
	135
	 -56

	Cerebrovascular Disease
	  89
	  80
	  66
	  41
	  33
	  28
	 26
	 -71

	Cancer
	125
	126
	130
	133
	134
	135
	128
	 +2



Source: Health, United States, 1998.


Table 5.6 shows a dramatic decline for deaths from cardiovascular diseases and all causes in the United States from 1950-1995. Age adjusted death rates for ischemic heart disease declined in the United States by 55% from 1950 to 1995, and stroke mortality by 70%, while mortality from all causes fell by 40%. The rates of decline were not uniform in all regions or population groups. Average annual decline over this period was 3% for women and 3.8% for men. In the US, rates of heart disease and cerebrovascular disease mortality for men and women, blacks and whites, all having declined, but at varying rates. 


Despite the decline in coronary heart disease in most industrialized countries this is still the largest cause of death. In the United States, there are some 1.5 million heart attacks each year causing nearly half a million deaths. Regional variation by state is wide. New York State has had higher mortality from ischemic heart disease than the overall US pattern for many decades, declining for men over age 35 by 28% from 1979 to 1992, while national rates declined by 33% (respectively from 738 to 530/100,000, and 583 to 389/100,000). Within the state, with roughly half the population in upstate New York and half in New York City, there are major differences in ethnic mix, economic factors and lifestyle. Ischemic heart disease is higher in New York City's population (table 5.8), while mortality from stroke is higher in the Upstate population. On the other hand, IHD mortality is higher in NYC than Upstate for both White and Nonwhite population groups. This suggest that management of hypertension is better for the New York City and in the white populations compared to the Upstate and Nonwhite populations.


Mortality rates from cardiovascular diseases vary widely between countries, as between regions of a country, for men and women, or for different time periods in the same country. Some countries experienced the peak of mortality from CVD in the early to mid-1950s, followed by a dramatic and sustained decline. In others, the peak was reached in the mid- to late-1960s or early 1970s followed by a more moderate rate of decline. In some countries of Eastern Europe the mortality rates for coronary heart disease and strokes continue to increase in the 1990s, with no sign of the peak having been reached.

Table 5.7: Trends in Mortality From Cardiovascular Diseases in Selected Industrialized Countries, 1952-67 and 1970-85

	Countries
	% Change Male 

1952-1967
	% Change Male

1970-1985
	% Change Female

1952-1967
	% Change Female

1970-1985 

	Japan
	-8.4
	 -51.7
	-31.7
	 -57.5

	United States
	-7.9
	 -38.8 
	-25.5
	 -38.9

	Canada
	-6.4
	 -38.8
	-33.3
	 -42.8

	New Zealand
	+15.7
	 -31.9
	-19.0
	 -33.6

	Sweden
	+2.0
	  -6.4
	-38.0
	 -30.3

	United Kingdom
	+5.2
	 -20.9
	-22.0
	 -26.7

	Poland 
	na
	 +35.7
	na
	 +12.4

	Hungary
	+13.7
	 +29.5
	-21.4
	  +4.9


Source: Uemura K, Pisa Z. The trends in cardiovascular disease mortality in industrialized countries since 1950. World Health 
Quarterly, 1988;41:155-176.


Inter-country comparisons can be helpful in evaluation of public health needs and priorities. The experience of one country or region is not necessarily applicable directly to another, but the trends in cardiovascular disease mortality are now well-established with declines of 40-50% in many countries. All countries or regions within a country that have persistent high rates should review their program priorities in public health. Figure 5.1 shows standardized death rates for a number of countries in European Region of the World Health Organization. Finland has been a country with very high rates of cardiovascular mortality, but since the 1970s experienced a sharp decline, as has Israel and, to a lesser degree Sweden. Denmark and the United Kingdom did not show reductions until the late 1970s, possibly due to later adoption of new innovations in treatment of AMIs and in emphasis on dietary and smoking risk reduction. 

Fig 5.1: Standardized Mortality Rates from Ischemic Heart Disease and Stroke in 
Selected European Countries, 1970-1995
	


Source: Health for All Data Set, WHO European Region, 1998.


Many studies of CVD mortality have shown racial, sex and regional differences, but there may be many other contributing factors to these differences, which are important to identify so as to be able to plan suitable intervention programs. Such factors include education, diet, access to health care, knowledge, attitudes and practices. 


Hypertension, labile or fixed, systolic or diastolic, mild or severe, for any age or sex group, is an independent contributor for CHD. In addition, glucose intolerance or diabetes are atherogenic, especially for women. Familial history of CHD also confers excess risk, as does smoking, physical inactivity and of fatty diet. Multi-variate analysis has firmly established risk factors for simple intervention programs. 


Early and good quality medical care during and after an AMI can reduce case fatality rates. Secondary prevention after a first AMI can reduce the risk of repeat MIs and long term survival. Primary prevention to reduce risk factors is also an important aspect of reducing the burden of CVD disease. A review of the literature and computer model of experience in the United States, published in 1997, 

attributed less than 1/3 of the reduction of mortality rates between 1980-1990, while improved treatment accounted for 1/2 the reduction, secondary prevention, such as routine use of aspirin and beta blockers following AMI for the rest.  


Diffusion of medical interventions, discussed in chapter 15, is sometimes seen as too rapid, but use of simple medical technology, such as aspirin and Beta blockers, both proven to be highly effective in reducing risk of second AMIs, are not adopted by a majority of practitioners in a late 1990s survey in the United States. However, using a key informant approach of respected local physicians, a marked increase in the percentage of local doctors using these secondary prevention medications rose sharply.  
Stroke risk factors include; cardiac disease, atrial fibrillation, systolic hypertension, left ventricular hypertrophy, diabetes and cigarette smoking, as well as previous stroke or transient ischemic episodes. Reduction of stroke deaths is dependant on detection and management of hypertension and its control by changes in lifestyle and by supportive medication with long term management and follow-up. Where stroke mortality is high, public health and medical services need to cooperate in developing education, screening and management programs to reduce risk factors.


With declining mortality, the long term problem of Congestive Heart Failure (CHF) resulting from myocardial infarction and hypertension is increasing. An estimated 4.8 million Americans had in 1998. Doctors office visits for CHF increased from 1.7 million in 1980 to 2.9 million in 1993, while hospitalization rates for persons aged 45-64 increased from some 140/100,00 to 200/100,000 in the same years. The US National Heath Lung and Blood Institute (NHBI of NIH) in 1996 published estimates $17.8 billion was spent in 1993 on care of CHF patients for hospitalization, doctors office care, home care, nursing homes and medications. NHBI expects an increasing burden of CHF care needs as more cardiac patients survive longer with their disease and as the population ages.


Prevention of Cardiovascular Diseases

The decline in cardiovascular disease mortality common in the industrialized countries over the past 25 years has been attributed to many factors, without sure evidence of the relative importance of each factor. Changes that may have affected this decline in mortality include: possible decline in prevalence of the disease resulting from reduced prevalence of risk factors for the disease. Higher standards of living, leisure and recreation, greater awareness of healthful nutrition and availability of appropriate foods at reasonable cost and wider community and individual awareness of risk factors have played a role this reduction. Improved quality and increased access to care has played an important roe in reducing case fatality rates. Improved methods of transportation, cardiopulmonary resuscitation and emergency care helps in reducing case fatality rates but their overall impact on mortality are is still not easily separable from the changes in lifestyle and risk factors. 


The public health implications of these alternative explanations are substantial. Current data do not allow for clear distinctions of the contribution of each to the decline in mortality. Prudent public health would continue to place stress on all of these and attempt to strengthen the trend, particularly in state or local areas where higher than average rates continue.


Primary prevention of cardiovascular diseases involves a spectrum of health promotion activities related to reduction of specific risk factors. This includes reduction of smoking and of obesity (BMI>25), better dietary habits, improved food quality and increased physical activity. The principal methods of prevention require a public health approach based on creating population-based and individual changes in the factors that contribute to heart attack or stroke. 

BOX 5.3:  HYPERTENSION - SECONDARY PREVENTION
1. Hypertension case finding and control contributes greatly to the decline in cardiovascular mortality, especially due to stroke and heart failure.  A 2 mm decrease in the diastolic blood pressure in a population results 
in a decline of more than 5% in a population's risk of developing CHD;

2. Screening for hypertension by examining blood pressure is recommended;

   a. Throughout pregnancy; 

   b. For all adults up to age 65 at least every 5 years for adult men and women aged 16-64 years*, or either yearly or every other year** based on the diastolic blood pressure;

   c. All adults over age 65 at least every 2 years;

2. Management of hypertension is a combination of diet, smoking cessation, stress management, weight loss, salt restriction, and if necessary diuretics and other anti-hypertensive medications.
Note: * By the Canadian Task Force on Screening (1979) 

        ** By the US Preventive Services Task Force (1989)

Source: Adapted from Cassens BJ. Preventive Medicine and Public Health, 2nd Edition, 1992. 
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Implementation of primary and secondary preventive activities to reduce the burden of cardiovascular disease involves building institutional support, education of the public, community based risk factor reduction activities, a healthy working environment, adequate information systems to monitor morbidity and risk factors and a well informed medical community. The cornerstones of intervention are: identification and aggressive treatment of hypertension and diabetes, healthful dietary habits, a tobacco-free lifestyle, regular physical activity and a supportive psycho-social environment. These are both individual and population-wide issues. The medical care provider should be involved in screening, treatment and advising patients of the importance of reducing risk factors both before and after the onset of symptoms. The client has to take personal responsibility for many aspects of prevention as a vital factor in screening for and sustained management of high blood pressure, reduction in elevated blood lipids, reduction of obesity, screening and management of diabetes as well as in smoking cessation, and healthier exercise and dietary regimes.


Many community-based programs have been designed to change life habits as a method of 
reducing the risks of CHD. These interventions have become accepted parts of public health. Studies of community intervention programs such as the Minnesota Five Cities project and the Stanford Project showed a small direct response when the target groups were broadly defined, but other studies focusing on specific target groups, such as prevention of teenage smoking, were more effective. Social behavior studies, economic status indicators, educational levels, ethnicity and other factors all relate to risk behavior and help to define high risk target groups and methods of approach.  Studies of social behavior may also show the effect of social pressures for risk behavior as in dangerous driving, smoking and binge drinking.


Behavior of governments and manufacturers relate to risk behavior by promoting smoking cessation or deterring smoking, or alcohol consumption. Where governments permit advertising of alcohol and cigarettes in the media or fail to restrict cigarette use in public places there is a tacit approval of the practice. Manufacturers promote sales of their products among the young and the poor, and in developing countries where defense mechanisms such as greater awareness of health risks are lower than in a middle class population. When governments profit from cigarette and alcohol consumption, there may be a conflict of interests between health issues and government revenues. 


A 1992 conference on heart health in Victoria, British Columbia called on all community agencies to join forces in eliminating this modern epidemic by adopting new policies, making regulatory changes and implementing health promotion and disease prevention programs directed at entire populations. Health personnel were encouraged to work on health promotion with the community, including the media, the education system, the social sciences, professional associations, government agencies, the private sector, international and private voluntary organizations and community health coalitions.


A programmatic approach from the Victoria conference on prevention of cardiovascular disease includes the following:

1.  Education: of the public, health providers, community groups, governments in risk factor reduction. 

2.  Food policy: reduce fat content of milk and meat products and reduced salt content of processed 
foods, working with ministries of agriculture, industry and commerce, as well as with dairies, 
meat producers and food manufacturers.

3.  Reduce smoking: increase cost of cigarettes through taxation, ban advertising, ban smoking in work 
and public places and devote some revenue from cigarette taxes to health promotion and public 
education against smoking.
4.  Promote physical exercise: promote personal and community attitudes and facilities encouraging 
participation in regular physical activity. 

5.  Reduce obesity: individual and community based health promotion.

6.  Community-Based Initiatives: promote healthy life style, including smoking cessation and fitness 
promotion, raise consciousness of health self-care issues; teach CPR.

7.  Medical Care: primary prevention techniques including screening for risk factors, management of 
hypertension, and patient counseling for risk factor reduction and stress management.

8.  Screening: for risk factors, diabetes and elevated blood lipids, hypertension and counseling as to 
findings and implications.

9.  Emergency and Hospital Care: reduce case fatality rates, cardio-pulmonary resuscitation (CPR), rapid 
transport to designated medical centers with intensive care with current standards of 
antithrombotic agents (aspirin, streptokinase or TCP) at district hospitals and ballooning, stents 
or coronary artery bypass procedures at referral hospitals.

10. Rehabilitation: promote maximum recovery and function at work and in personal life; adopt 
preventive approaches to stop the pathological process;



Long term follow-up medical and nursing management to ensure health maintenance with needed nutritional, emotional, medications and ADL aids to sustain patients with long term complications such as CHF. Education to promote high quality professional standards of care will e important as survival of cardiac patients increases with an growing burden of long term care needs such as those related to CHF and other complications of cardiovascular diseases.


Countries with very high rates of cardiovascular disease should develop aggressive intersectoral intervention programs at the national and community levels. Concerted national efforts of the Ministry of Health, other relevant ministries, the media, NGOs, food manufacturers and local communities are needed in order to reverse the high rates of CVD in northern Europe and the increasing CVD mortality in the countries of Eastern Europe.


This topic should also be placed high on the national agenda in the developing countries. It is particularly relevant to those at the midlevel of development where the epidemiological transition is underway, and the cardiovascular diseases are emerging as the leading cause of death. In developing countries, the problem of cardiovascular disease is hidden beneath more acute issues of high morbidity and mortality from infectious diseases, and those associated with maternal and child health. But there is a pattern of increasing cardiovascular disease morbidity and mortality affecting the growing middle class, with changes in diet and smoking. Age-specific mortality rates from cardiovascular diseases in Egypt are very much higher than in most European countries (see chapter 4), and cardiovascular disease mortality is now the principle cause of death in many developing countries. Smoking is promoted for commercial reasons in developing countries, without countervailing health hazard warning labels, limits on advertising and other restrictive legislation. This warrants attention by health authorities in developing countries and application of lessons learned in the developed countries over the past 30 years.

Chronic Lung Disease

Chronic lung disease is an important, diverse and mostly preventable group of diseases which cause extensive morbidity and mortality. In 1995, CLD was the fifth leading cause of death in the United States accounting for 4.5% of all deaths, and measurable impairment of lung function in 4-6% of the United States population, up to 13% in some population groups. CLD can be largely be prevented with good primary care and education for self care.

When associated with acute respiratory infection, such as influenza, bronchitis or pneumonia, can CLD can result in lengthy hospitalization and premature death. Cough, shortness of breath, restricted exercise tolerance (e.g. climbing stairs), and difficulty sleeping are frequent symptoms, with impaired clearance of sputum and reduced lung capacity. 


Asthma

Asthma is an intermittent, reversible condition of airway obstruction in response to various stimuli, resulting in wheezing and shortness of breath due to variable airflow. Usually appearing first in children up to age 5 years, it affects an estimated 14-15 million persons in the United States, including 4.8 million of those (6.9%) aged 0-18 years. It is the commonest chronic disease among children.

During the 1980s, asthma prevalence and mortality increased in the United States and other countries. In the United States between 1982-91, age-adjusted death rates from asthma per 1 million persons aged 5-34 years of age increased by 40% overall, but more for females. Annual mortality rates were more than five-fold higher in the black population than among whites. In 1994/95, asthma was the cause of death for 11,274 persons (2.1/100,00 population).


Although the specific etiology of asthma is unknown, it is associated with familial, infectious, allergic, environmental and psycho-social factors. Risk factors include animal allergens (usually from pets), household dusts and mites, primary and secondary cigarette smoke, outdoor allergens and pollutants. Air pollution may be a factor in the increase in asthma; 63% of cases live in areas where pollution exceeds recommended levels. Ozone pollution, the result of hydrocarbons and nitrogen oxide emissions from motor vehicles or other sources mixed in the presence of sunlight, causes increased wheezing, coughing and chest tightness, especially among susceptible children who play outdoors in polluted environments. The higher rates of asthma among blacks in the United States may be related to lower socioeconomic conditions and residence in inner city communities. Conversely, keeping children indoors for safety reasons in poorly ventilated older homes may contribute to increasing asthma.


Identification and removal of antigens, the use of bronchodilators and corticosteroids and treatment of infections as they occur, are the major methods of management. Education plays a key role in asthma control, for patients, their families, school personnel and for the general public. Mortality may be increased by medication overuse, substance abuse and cigarette smoking. Health care providers need continuing education regarding this condition and its management, especially during pregnancy, and regarding the possibilities and problems associated with medication usage. 


Chronic Obstructive Pulmonary Disease (COPD)

The term Chronic Obstructive Pulmonary Disease (COPD) represents advanced stages of chronic respiratory disease with airflow impairment due to chronic bronchitis affecting the smaller airways. This includes a variety of conditions resulting from damage to lung tissue, chronic narrowing of the respiratory tract and obstruction of airflow. The term includes chronic bronchitis, emphysema and other causes of COPD. Chronic bronchitis affects 20% of the adult male population of the United States. Chronic lung disease was the cause of 100,000 deaths in 1994/95.


Chronic bronchitis and asthma can lead to emphysema, with fixed expansion and rigidity of lung tissue and reduced oxygen exchange capacity. Increasing shortness of breath, cough, loss of exercise ability, sleeplessness, repeated infections, hospitalizations and death are common. The triad produces respiratory cripples who may function with limitations until a respiratory infection causes hospitalization and ultimately death.

Tobacco use is the greatest cause of COPD. Reduction of smoking is crucial to prevention, as is reduction of indoor pollution in the workplace and home, and outdoor pollution (see chapter 10). Secondary and tertiary prevention should include annual influenza vaccination and pneumococcal vaccine usage. Careful monitoring of the patient at home for changing symptoms and early signs of infection would prevent long and costly hospitalization.


Occupational Lung Diseases

Occupational lung diseases are a group of conditions associated with exposures to dusts and vapors at work, which act as irritants, carcinogens or as immunologic agents. Primary prevention by reducing exposure levels and secondary prevention by close medical followup of exposed workers and ex workers for many years after exposure when the associated diseases become apparent is an important part of occupational health. The risk of such exposures causing serious disease is accentuated by cigarette smoking and environmental pollution (see chapter 10). 


Coal Workers Pneumoconiosis (CWP): frequently called Black Lung Disease is due to prolonged exposure to coal dust for 10 years or more, with diagnosis by chest X-ray or by biopsy.


Silicosis: is due to chronic inhalation of crystalline silica. The disease progresses over 20-40 years from cough and sputum production to crippling COPD due to massive fibrosis of lung tissue. Some 2,000 cases are reported in the United States annually. persons suffering from silicosis are at increased risk for tuberculosis and should undergo routine testing.


Asbestosis: is caused by asbestos exposure. It is a fibrous deterioration of lung tissue associated with increased rates of cancer of the lung (especially among smokers) and mesothelioma, a rapidly lethal form of cancer specific to occupational or community exposure to asbestos products.


Byssinosis: is both an acute and chronic disease caused by exposure to cotton dust, flax or hemp resulting in shortness of breath, chest tightness and chronic cough. Exposure over periods of 10 years or more causes reduced pulmonary function and COPD.


Occupational Asthma: is bronchial restriction following exposure to agents to which the individual has become sensitized. Asthma with airflow obstructive symptoms may be severe, and may be chronic. The variety of occupations at risk ranges from electronic workers to hairdressers, involving people exposed to a wide variety of dusts, chemical agents and animal antigens. 

Diabetes Mellitus

Diabetes mellitus is a disorder of carbohydrate metabolism resulting from impaired insulin production in the pancreas or impaired insulin function. This results in a reduced capacity to utilize glucose derived from carbohydrate foods or body stores of glycogen. It is a major disease in its own right and is also a risk factor for cardiovascular diseases, including coronary heart disease, stroke, and peripheral vascular disease, as well as kidney, eye and other diseases. There are two major types of diabetes: Type 1 or insulin-dependent diabetes mellitus (IDDM), and Type 2 or non-insulin dependant diabetes (NIDDM).


Diabetes prevalence increased in the United States by 69% during the period 1959-1966, a further 41% from 1966 through 1973, by 21% from 1973 through 1980 and by 4% from 1980 through 1989. In 1996, diabetes affected 15.7 million Americans, one third of whom were undiagnosed. Over 700,000 new cases of diabetes are diagnosed annually, including some 12,000 among school children. Prevalence rates are approximately twice as high among blacks as among whites in the US. Reported diabetes rates increase by 28% among black males during 1980-1989. Native Americans and Hispanic peoples also have high rates of diabetes and its complications.


Diabetes, ranked among the 10 leading causes of death since the 1930s, in 1996 was the seventh leading cause, with over 61,000 deaths directly attributed to the disease, and a contributor to cardiovascular disease, blindness, end stage renal disease and lower limb amputations.

BOX 5.6: DIABETES IN THE UNITED STATES

PREVALENCE, COMPLICATIONS, COST AND PREVENTABILITY
Diabetes is the seventh leading cause of death in the United States. Diabetes affects some 16 million Americans with half being unaware they have the disease. They are at very high risk for ischemic heart disease, stroke, kidney, eye and peripheral vascular disease as well as direct effects of diabetes. Controlling high blood pressure could reduce stroke death rates in people with diabetes by 75-90%, and coronary heart disease by 25-50%. Diabetic eye disease is the commonest cause of blindness, with 25,000 new cases annually, 90% of which could be prevented by early diagnosis and treatment. Diabetic lower extremity disease causes 57,000 leg, foot and toe amputations per year; more than half of these could be prevented, with cost savings of $600 millions annually. Direct an indirect costs of diabetes in the United States amounts to more than 92 billions annually, and accounts for 27% of Medicare costs or 30 billions annually. Community-based intervention programs include improved prevention, education and services designed to reduce complications of diabetes. Such programs should be directed at populations with high prevalence rates of diabetes, and epidemiologic monitoring should attempt to identify high prevalence groups.

Source: From: United States Senate Appropriations Sub Committee on Labor, Health and Human Services (Chairman, Senator Arlen Specter), Action Alert, The Nations Heath, August, 1996
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The discovery of insulin and its use by Frederick Banting and Charles Best in Toronto in 1921 gave patients with IDDM (then called juvenile diabetes and later Type I diabetes) the opportunity to live full lives provided they carefully managed their insulin needs. The more recent development of simpler monitoring, improved insulin preparations and insulin pump devices have made management easier and more effective for the Type I diabetic. Insulin preparations that may be inhaled are under clinical trial. Oral hypoglycemic medications provide effective help for Type II diabetics in combination with weight reduction and careful dietary management. 

BOX 5.7: PREVENTION OF BLINDNESS FROM DIABETES:

STOCKHOLM REGION, 1989-1996

A program of early intervention to prevent blindness in diabetics in Stockholm County (population 1.7 million) in Sweden was initiated in 1989, with mailings to 10,000 known diabetics registered in 100 primary care centers.  The program involved 500 general practitioners, 2 hospital departments of internal medicine and pediatrics, creating a diabetic registry. Biannual examinations were carried out by mobile teams using a standard protocol (the London Protocol) including history, test of visual acuity, high quality fundus photography and tonometry.  Photographs were graded and externally validated at a second center (the Hammersmith Hospital, London). Cases registered were followed and referred for early photocoagulation. Annual incidence of all cases of blindness per 100,000 residents of the region decreased by 46% (from 0.63 to 0.34/100,000).

Source: Karolinska Institute, St Eric's Eye Hospital and the Department of Social Medicine, Uppsala University, as reported in EuroDiabcare, St Vincent's Newsletter, Summer, 1996.

5

Using national mortality and hospitalization data bases, it is possible to compare regional patterns of diabetes and its complications including coronary heart disease, cerebrovascular disease, eye disease and reduced blood supply to lower limbs and complications. Identifying population groups with higher incidence/prevalence of these conditions permits development of targeted community-based intervention programs to improve early diagnosis and management of diabetes and related conditions. 


Prevention of Diabetes and its Complications

Prevention is feasible for diabetes at the primary, secondary and tertiary levels.


1. Health promotion: involves education of the public  to a high level of awareness of diabetes, its risk factors and its complications. 

2. Primary prevention: obesity is a risk factor for diabetes and its prevention through promotion of good nutritional practices reduces risk of NIDDM.

3. Secondary prevention: to prevent compilations of diabetes by early case finding and management. Routine screening for diabetes will uncover early cases for whom treatment can reduce the severity of complications  Screening is recommended for:


a. persons with family history of diabetes;


b. patients with cardiovascular, renal and eye diseases;


c. during pregnancy;


d. follow-up for women with glucose intolerance in pregnancy, or history of infants 


  weighing over 4000 grams;


e. obese persons;


For persons with abnormal blood glucose levels, follow-up management includes instruction and monitoring to prevent serious complications. Diet, exercise, regular urine and blood sugar testing, personal hygiene and foot care should be followed closely in ambulatory and home care. In addition, medication, usually oral hypoglycemic agents, are sometimes needed to control blood sugar levels in Type II diabetes. insulin is always needed for adequate control for Type I diabetes. Social and medical support may be needed for persons unable to care adequately for themselves, especially the elderly, poor and poorly-educated people. 


4. Tertiary Prevention: aims to restore function and prevent further deterioration after complications are established helps prevent further deterioration. For those with established peripheral vascular disease and potential gangrene, foot care can delay amputations; for amputees, rehabilitation care is essential to prevent total dysfunction. Close followup of diabetics by ophthalmologists promotes prevention of diabetic retinopathy by early treatment by photocoagulation.


The St. Vincent Declaration, developed at a World Health Organization sponsored conference in 1990, set out targets for reducing the complications of diabetes mellitus for the European Region of the World Health Organization member countries. European Region of WHO has promoted development of national diabetes programs (NDPs) in countries from western Europe to those in central Europe and the central Asian republics of Kyrgystan and Azerbaijian. Each is created by broad based working groups in each country with representatives of ministries of health, diabetes nursing and patient's groups, as well as medical experts in the field. Similar initiatives launched in 1997 in the United States are promoting National Diabetes Education Program (sponsored by the CDC and HIH) with participation of the American Diabetes Association and other NGOs are intended to promote public and health care provider awareness of the seriousness of the problem and promote integrated approaches to care and improved access to diabetes care. 

End Stage Renal Disease

End stage renal disease (ESRD) is defined as reduced renal function (to less than 10% of normal capacity) requiring dialysis or kidney transplantation for survival. ESRD follows severe kidney damage from infection, glomerulonephritis, hypertension, drug reactions or diabetes. About 40 person in 100,000 in the United States have ESRD, and almost 100,000 persons are on chronic dialysis with m,ore than 20,000 persons having had renal transplantation. Almost half of these are due to diabetes mellitus and most follow a long period of chronic renal failure. Prevalence varies widely between different countries and among ethnic groups in the United States. High rates occur among some ethnic groups such as Mexican and Hispanic Americans, African-Americans, North American Indians, Maoris and Australian aborigines, probably due to high rates of diabetes and hypertension in these groups. 

BOX 5.8:  THE ST VINCENT DECLARATION ON DIABETES MELLITUS

Goal: 

Sustained improvement in health experience and a life approaching normal expectation in quality and quantity; prevention and cure of diabetes and its complications by intensifying research efforts.

Objectives:

1. Better diabetes care through constructive use of information;

2. Better diabetes care through demonstration and education;

3. Better diabetes care through partnerships.

Methods:

1.  Develop comprehensive programs for detection and control of diabetes, with community support;

2.  Raise awareness of the population, and health care professionals;

3.  Organize training and teaching in diabetes care;

4.  Ensure care of diabetic children by specialized teams;

5.  Reinforce existing centers of excellence in diabetes;

6.  Promote independence, equity and self-sufficiency for diabetics;

7.  Remove hindrances to integration of diabetics into society;

8.  Quality assurance for laboratories and technical procedures for diabetics;

9.  Promote international cooperation in diabetes research and development; 

10. Take urgent action to initiate and accelerate cooperative activities to implement these recommendations.

Targets:

1. Reduce new cases of blindness due to diabetes by 1/3 or more;

2. Reduce new cases reaching end-stage renal disease by 1/3 or more;

3. Reduce cases of limb amputations for diabetic gangrene by 1/2;

4. Reduce morbidity/mortality from coronary heart disease in diabetics by programs of risk factor reduction;

5. Improve pregnancy outcome in diabetics to that of non-diabetic women;

Source: World Health Organization, Regional Office, Europe and International Diabetes Federation (Europe), 1997
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Prevention efforts to reduce the prevalence of ESRD should include:

1. Screening for the early detection of diabetes mellitus. 

2. Proper monitoring and control of diabetes mellitus.

3. The prompt treatment of urinary tract infection;

4. Identification and effective treatment of streptococcal throat infections;

5. Careful use of medications with potential for renal damage.


ESRD is an important public health issue because it is partly preventable and it is a large consumer of health care resources. Kidney transplantation is the most cost effective method of treatment, about one third the cost of long term hemodialysis, but is seriously restricted by lack of donors. Continuous ambulatory peritoneal dialysis is a cost-effective option, especially where donors are limited. Usually done by the patient or his family at home, peritoneal dialysis allows the patient to engage in normal daily activities, and eliminates costly hospitalization and hemodialysis equipment needs.


The United Kingdom has adopted a national health target to reduce ESRD by one-third, based on recommendations of diabetologists and the St Vincent Declaration. The United States health targets call for reducing ESRD prevalence by the year 2000 to 13/100,000 population, from nearly 14 in 1987 and for the black population to 30/100,000. 


Ethical issues in ESRD occur in both developed and developing countries. Some developing countries with specialty medical centers use donor kidneys purchased from poor persons, providing kidneys for medical tourists. In developed countries ESRD prevalence is increasing as the population ages as this is an age related condition. Hemodialysis is a lifesaving procedure, and as costs of health care increase, important ethical issues arise as use of hemodialysis in very debilitated patients is increasing.  

Cancer


Cancer is the second leading cause of death in the industrialized countries, and is rapidly emerging as a major factor in the epidemiology of developing countries. In the United States, the lifetime probability of developing cancer is one in three. From 1930-1990, there was an increase in age-adjusted cancer mortality rates, but has been declining since. The rise in lung cancer rates account for the increase, while incidence of new cases for some, mainly stomach, uterine and colorectal cancers have declined. Breast cancer mortality has remained relatively constant.


Cancer is responsible for much suffering and heavy economic demands on society in terms of health services, loss of work and premature mortality. The potential for prevention of cancer is so important that any public health program must include it as part of its duties.


Many advances have been made in clinical management and in understanding of the causes of some cancers. There is strong and increasing evidence of specific risk factors which are amenable to public health intervention. The most striking example is smoking, directly related to lung cancer, and a factor in bladder and cervical cancers. Exposure to chemical carcinogens, such as asbestos, is of major public health interest, as is prevention of liver cancer by immunization against hepatitis B. Recent research indicates that dietary factors are important contributors to colorectal, breast, and possibly lung and cervical cancers as well. As discussed earlier, recent evidence linking H pylori infection as the cause of gastritis and stomach cancer and incidence of both is falling dramatically internationally.


In the United States, rates of all cancers among blacks are higher than whites (relative risk of 1.1), while cancer mortality is still higher (1.3:1). Cancer rates also vary widely among other ethnic groups, with Japanese, Filipino, American Indian and Mexican Americans having low age adjusted rates. Japanese-Americans have much higher cancer rates than Japanese of Japan, strongly suggesting lifestyle differences, such as diet and smoking, are the causation or trigger events. 


There are important social class difference in cancer mortality in the United States. In the United States, the relative risk (RR) for black men to die of lung cancer was 0.8 compared to whites in 1950, but by 1990 the RR had increased to 1.5. These differences, like those of higher rates of CHD mortality among African-American males, were thought to be race-related, but the difference are largely explained by socio-economic differences, perhaps related to different smoking, occupation and dietary patterns and lesser access to medical care. This is borne out by studies of mortality rate differences seen in the United Kingdom and the Scandinavian countries.


Table 5.10: Age Adjusted Death Rates from Malignant Neoplasm of the Lung, 


By Sex and Race, United States, Selected Years, 1950-1996

	Cancer of Lung
	1950
	1960
	1970
	1980
	1990
	1996

	Total population
	12.8
	19.2
	28.4
	36.4
	41.4
	39.3

	White male
	21.6
	34.6
	49.9
	58.0
	59.0
	52.6

	Black male
	16.9
	36.6
	60.8
	82.0
	91.0
	78.5

	White female
	4.6
	5.1
	10.1
	18.2
	26.5
	28.0

	Black female
	4.1
	5.5
	10.9
	19.5
	27.5
	27.6



 Source: Health, United States, 1998.


Lung cancer is the leading cancer cause of death in the United States with 149,000 deaths in 1993 out of a total of 500,000 total cancer deaths. Lung cancer is also the most common cancer worldwide, 2.3 times more common in men than women, but has surpassed the breast as the leading cancer site in women. Survival rates are low (13% 5 year survival in the United States), so that screening is of dubious value. Primary prevention to reduce the number of new smokers and to encourage cessation of smoking are the most crucial public health activities for lung cancer prevention.

 
Cancer patterns for women in the United States, seen in table  5.11, show a slight decrease in total cancer mortality rates between 1950-1996, while lung cancer increased dramatically. Over the same period of time, breast cancer among these women remained almost constant. Since 1987, lung cancer surpassed breast cancer as a cause of death among women, however, breast cancer still remains  a greater  cause of Potential Years of Life Lost, since it affects younger women than lung cancer.


Table 5.11: Age Adjusted Cancer Death Rates for Females by Selected Cancers, 


United States, Selected Years, 1950-1996

	Cancer
	1950
	1960
	1970
	1980
	1990
	1996

	Respiratory tract
	4.6
	5.2
	10.1
	18.3
	26.2
	27.5

	Breast
	22.2
	22.3
	23.1
	22.7
	23.1
	20.2

	Total (all cancer)
	120.8
	111.2
	108.8
	109.2
	112.7
	108.8

	Total mortality (all causes)
	688.4
	590.6
	532.5
	432.6
	390.6
	381.0



Source: Health, United States, 1998.


Cancer mortality rates for 1970-1994 for men and women in Canada have remained stable for total cancer. There has been a four-fold increase in lung cancer mortality for women, but declining mortality from colo-rectal, uterus, cervix and stomach cancer. Mortality from cancer of the breast and ovary remained essentially the same.


Cancer incidence rates vary widely between countries and within countries. A comparison of total cancer mortality between some countries in European Region of WHO show very marked differences, as seen in figure 5.2, with declining rates since the mid 1970s in some countries (e.g. Finland), and since the mid 1980s in others (e.g. United Kingdom), and rising rates e.g. Denmark and Spain. Even neighboring Scandinavian countries show quite marked differences in total, lung and breast cancer. The explanationa of such differences are not at all clear, but there may be differences both in risk factors, e.g. environment, diet, smoking, and in treatment. Such international comparisons can generate hypotheses for further investigation. 

Fig. 5.2: Standardized Mortality Rates from Malignant Neoplasms, Selected 
European Countries, 1970-1995
	




Source: Health for All Data Set, WHO European Region, June 1998.


Declining lung cancer mortality in countries such as Finland by 28% from 1981 to 1995, while in the United Kingdom, this rate declined from its peak in the mid 1980s by some 17% from its peak in the mid 1980s. In the United Kingdom, lung cancer mortality declined between 1969 and 1989 for men in the age group 55-64 by 37% and for men age 45-54 by 52%. During the same time period lung cancer mortality rates for women increased by 71% for the age group 55-64 (Health of the Nation, op. cit). The relative risk of men to women dying from lung cancer in the age group 55-64 declined from 6:1 to 2.7:1 over this time period. 


BOX 5.10:  PREVENTION AND CANCER

1. Primary Prevention
   a. Smoking cessation


   b. High vegetable, fruit and grain, low fat diet

   c. Eliminate exposure to asbestos products

   d. Limit exposure to high intensity sunlight

   e. Reduce or eliminate exposure to chemical carcinogens, e.g. pesticides 

   f. Hepatitis B vaccination

   g. Test homes for radon and reduce levels where high

   h. Reduce sexual risk behavior of multiple partners 

2. Secondary Prevention - Early Diagnosis
   a. Lung cancer: Screening by X-ray and or pulmonary cytology is not currently cost-effective nor does it contribute to improved outcome of lung cancer.

   b. Breast examination: monthly self-examination, and mammography every 2-3 years for women aged 40-50 and annually or more frequently for those over 50. High risk populations are white women of higher socioeconomic status over age 40, low or zero parity, women with family history of breast cancer, benign 
breast lesions or previous breast cancer. 

   c. Colo-rectal cancer: rectal examination annually for men and women over age 45, including stools for occult 
blood (3 samples), and sigmoidoscopy for high risk persons over age 50. High risk groups include; those 
over age 45, persons with colitis, familial polyposis, and familial cancer of the colon.

   d. Cervical cancer: screening by Pap smear to detect neoplasia is cost-effective especially for high risk groups. Recommended for screening by the 1996 US Task Force are the following; 

       i.  Sexually active women - every 1-3 years depending on risk factors;

      ii. Low socio economic status;

     iii. Prison inmates or prostitutes;

      iv. History of STDs;

       v. First intercourse at early age;

      vi. Many sex partners;

     vii. Previous induced abortions;

    viii. History of squamous cell dysplasia;

      ix. Unmarried mothers.

   e. Prostate cancer: screening by digital palpation and cytology; serum acid phosphatase testing is controversial. 

Source: Adapted from Canadian Task Force on Screening (1979) and United States Task Force on Screening (1996). 
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Prevention and Cancer

Primary prevention in cancer requires a reduction of major risk factors; smoking (lung and bladder); fatty diet (breast and colorectal); carcinogenic chemical exposures (mesothelioma, lung, leukemia, lymphoma); infectious carcinogenesis (hepatic), multiple sexual partners (cervical cancer) and excess sunlight exposure (melanoma). Lung and skin cancer, occupational related cancers and some

gastrointestinal cancers are most amenable to primary prevention, by reduced smoking and exposure to sunlight, asbestos, radon and other carcinogens. Immunization against hepatitis B is protective against most liver cancer. 



Secondary prevention in clinical services or in screening programs for high risk groups focuses on early case finding. The medical care system has a major role to play, with a variety of activities, such as screening for breast, prostate, cervical and colorectal cancer. Occupational, environmental and social factors all play important roles in cancer. As a result, inter-sectoral preventive activities are needed for cancer prevention.


Cancer prevention involves reaching the total population to increase awareness of risk factors and promote change in risk factors. Health care providers have a vital role in educating the public, to decide when and how to screen for disease, and to cross socio-economic barriers in reaching patients.


More research will bring important breakthroughs in this field. Identification of genes which increase risk or cause cancer, infective agents associated with carcinogenesis, medications which stop or delay progress of cancer and other research appears very promising. The evidence for a causal relationship between nutrition and cancer is increasingly convincing. 

Trauma, Violence and Injury


Trauma or external injury is a broad category which includes accidents, poisonings, suicide, homicide and violence. In many countries, trauma is the leading cause of death after cardiovascular diseases and cancer. In some age groups it is the leading cause of death because of its greater frequency among the young and the middle aged. It is often the leading cause of Years of Potential Life Lost (YPLL) in most developed countries and has become a major focus of intervention in modern public health program development. The possible interventions are many, with high potential for beneficial effect on longevity.



Trauma morbidity can be reduced by public health measures including primary, secondary and tertiary prevention. Primary prevention reduces risk factors which are associated with excessive trauma by such measures as reducing alcohol abuse and passing and enforcing motorcycle helmet, car seat belt and speed limitation laws. Secondary prevention involves early and adequate medical care at the scene of an accident and rapid transportation to a hospital trauma center. Prevention of consequences of the trauma by such intervention as cardiopulmonary resuscitation, maintaining an airway, stopping bleeding and treatment of shock can reduce case fatality rates. Tertiary prevention involves effective and early rehabilitation by which the degree of disability and long term management are made more effective, as in cases of head injury.

Accident is a sudden, unintended event which may be associated with human injury. The term does not imply that the event is not potentially anticipated, since there may be neglect of fundamental preventive procedures and therefore increased risk of the event occurring. If a driver is drunk and exceeding the speed limit, the crash and deaths constitute a criminal liability. If a plant operator allows or requires workmen to do work in dangerous conditions without adequate safety measures, then the event is not accidental but one which could have been anticipated and probably prevented, and also constitutes criminal liability.


Some injuries and deaths inflicted intentionally include homicide, rape, assault, battery, child abuse, and suicide. Public health is concerned with intentional injury as well as unintentional injury and attempts to minimize their effects through preventive oriented programs, planning, organization, public education, training and rescue operations. 


Intervention to prevent violence is designed to break specific cycles. Violence prevention involves increased awareness by teachers, police, social workers, health professionals and the public at-large in spotting potential and actual signs of violence, especially of abused children or women. Other forms of violence prevention include: gun control, preventing weapons from entering schools, "hot lines" for victims to telephone to seek help, shelters for potential and actual victims, self-defense training, rapid response of police, enforcing drinking restrictions and promotion of supervised teen-age recreational activities. The patterns of mortality from various causes of trauma in the United States is seen in the table 5.13.


Motor Vehicle Accidents

The commononest cause of loss of life from trauma is motor vehicle accidents. Motor vehicle crashes are associated with death, injury and medical care costs. Annual death tolls from automotive crashes are 45 thousand persons per year, with 60% under age 35 years. Transportation related injuries cause some 50% of brain and spinal cord injuries. The US health targets for the year 2000 include reduction in road crash mortality form 19/100,000 population in 1987 to 17/100,000 in the year 2000. 

Table 5.12: Classification of Injuries and Primary Prevention Measures

	Form of Injury
	Regulatory Control Measures
	Prevention/Education

	Motor vehicle

accidents
	Mandatory seat belt, child safety seats and speeding laws;

Police enforcement of speeding and drunk driving laws;

Lowering permissible blood alcohol levels;

Raising age for driving permits;

Lowering speed limits on interurban highways;

Restriction of driving privileges in high risk groups;

Car safety examination and enforcement, air bags, structure standards; pedestrian-safe crosswalks
	Driver education, 

Alcohol, drug awareness campaigns;

Pedestrian safety education 

	Falls
	Safety device for children and the elderly; non-skid carpets, rails in homes of elderly, bathroom rails; 

Monitoring of medication use
	Education and awareness campaigns 

	Burns
	Regulators on home heating systems, regulation for manufacturers of appliances; flame resistant toys, children's clothing, bedding products; Building code standards for electrical wiring, smoke detectors, doors opening outwardly
	Promote fire prevention awareness and occupational safety guidelines, education for care of thermal injuries

	Poisonings
	Manufacturers' labelling

Childproof lids on medication and household chemicals
	Education re dangers of household medications, chemicals, safe storage, labelling and closure

	Domestic violence
	Attention to child and women injuries that may originate in domestic violence and abuse; police and medical alertness; shelters for abused persons; imprisonment and/or therapy for abusers 
	Education in reporting of domestic violence

	Occupational injury
	Enforcement of safety standards, employer criminal liability for unsafe conditions and injuries; monitoring small workshops and large industries, building sites, fisheries, lumbering sites
	Worker and employer education

	Sports injury
	Mandatory use of helmets for motorcycle, bicycle riders, in sports, professional and amateur; Consumer Product Safety Commission monitoring recreational sports/play equipment
	Teaching safe sports practices in gymnastics and contact sports;

Good coaching and adjudication

	Suicide
	Raising awareness of the general population, especially health workers, teachers, social workers
	Hot lines

	Drowning
	Water safety commission enforces guidelines for supervision of recreational swimming places, fencing of swimming pools; lifeguards trained in rescue and CPR at public beaches and swimming pools
	Swimming and boating safety awareness; swimming education in schools, summer camps, CPR



Motor vehicle injuries are a problem not only in developed countries, but also in developing countries where road crash rates are extremely high. Alcohol use may be less restricted than in developed countries, road safety less advanced, and cars poorly maintained. 


Minimizing the effects of trauma from car crashes involves a complex of legislation, enforcement, education and technical development initiatives. Passenger restraints (seat belts, safety child car seats, crash air bags) and helmets for motorcycle and bicycle riders have demonstrated great potential for reducing death and injury from transport related crashes. Prevention of crashes caused by speeding, alcohol abuse, fatigue or negligence involves dealing with the human factor, based on strict enforcement and education. Laws and enforcement should ensure that vehicles are in proper working order especially, lights and brakes. Governments must ensure adequate road lighting, elimination of barriers to visibility and well-maintained roads. 



Table 5.13: Age Adjusted Mortality from Selected Causes of Trauma, Total Population, 
Rates per 100,000 Population, United States, Selected Years, 1950-1996

	Cause
	1950
	1960
	1970
	1980
	1990
	1996

	Motor vehicle
	23.3
	 22.5
	 27.4
	22.9
	18.5
	16.2

	Homicide
	5.4
	  5.2
	9.1
	10.8
	10.2
	8.5

	Suicide
	11.0
	 10.6
	11.8
	11.4
	11.5
	10.8



Source: Health, United States, 1998.


Strict driver testing especially for persons under age 25 and those over 75 should be enforced. Statistically, women are safer drivers than men and should be encouraged to drive buses, trucks and military transport. Maintaining speed limits to less than 90 kilometers per hour (80 kph for trucks) reduces accident fatality rates, as do non-rigid central and side road barriers. 


Law enforcement is a major factor in reducing road crash deaths and injuries. Compulsory seat belt laws are major contributors to reduced severity of injuries, and enforcement increases compliance. Enforcement of speed limits and the incarceration of drunk drivers have a strong deterrent effect and reduce death and severe injury rates. Strong police enforcement, heavy fines, criminal liability and loss of driving permits for offenders should be promoted. 

 
The physical relationship of speed with extent of injury is based on laws of mechanical energy or momentum. A person travelling at 90 kilometers per hour has four times the kinetic energy of a person travelling at 45 kilometers per hour. Injury is more severe at higher rates of speed. Permitting speed limits over 90 kilometers per hour or non-enforcement of the speed limits results in more serious injuries. This has been documented in studies of mortality patterns, which rose when speed limits were raised and declined when speed limits were lowered. Countries, especially those with limited resources, should reduce speed limits and invest in public transport and improved police enforcement and driver education rather than in costly highway systems. 


Emergency care has made important strides in the past several decades. This has undoubtedly contributed to declining mortality rates from trauma. Central trauma units serving larger populations are more likely to have a broad multi-service potential and get better results from a larger volume of cases and experience. Organized ambulance services with well-trained and supervised paramedics taking patients to central trauma centers have been shown to be effective in reducing mortality and collateral damage rates. These programs are of vital importance in achieving goals for injury control and reducing deaths and serious complications of trauma. 


Domestic Violence

Family or domestic violence is more readily identified and brought to public attention than in previous generations, so that apparent increases may be due to better reporting. Some factors which determine these intentional injuries include socioeconomic status, alcohol use and family history of members who may have been abused themselves. Data is not readily available for incidence of child abuse, sexual abuse or spousal abuse. Increased public awareness in recent years has led to increased reporting. Prevention requires strong public concern, police and court intervention with enforced therapy and or imprisonment for repeat offenders.


Suicide and Suicide Attempts

Internationally, there are wide variations in suicide rates, with the majority of cases occurring among adolescent men and the elderly. From the 1950s to the 1990s, suicide rates in Canada among young adults (15-24 years) rose by 317% for men and 257% for women. Male suicide rates in central and South American countries are below 10/100,000 population, but in the United States and Canada above 20/100,000. In Europe, overall suicide rates are lower in the Mediterranean countries (Italy, Spain, Greece) and above 40/100,000 in France, Switzerland, Sweden, Denmark, Finland, Austria and Belgium. Suicide rates in Hungary are above 100/100,000 population for men and 30/100,000 for women.


Suicide is the eighth leading cause of death in the United States. Among persons aged 15-19 mortality from suicide remained stable, from 11.0/100,000 in 1950 to 10.8 in 1996, but this masks an age/sex difference with a major decline in all age groups over age 45, and a nearly three fold increase in the 15-24 year age group. For each ten suicide attempts there is one successful suicide, with men more common in the latter group. It is estimated that 30% of suicides are the result of mental disorders, with the remainder due to decisions regarding life circumstances, low self esteem and situational depression.


Restriction of access to methods of suicide, such as firearms, is believed to reduce successful suicide, and restriction of publicity about suicides is thought to reduce suicide rates. Threats of suicide should be taken seriously; health care providers, teachers, counselors and religious leaders should be instructed in suicide prevention and how to by assist people through periods of depression. Mental health and supportive counseling must be part of any health care system because the suicidal individual requires immediate attention and care. Telephone counseling by volunteers on "Hot Lines" has proven to be valuable services in suicide prevention.


Homicide

Homicide has become one of the major causes of death in some countries, such as in Colombia. In young adult males between the ages of 15 to 24 years, in the United States, this is the fourth leading cause of death. The epidemiologic analysis of murders shows a relation to the drug traffic, both involving rich drug competitors and street-level violence for control of the street traffic. Random violence among school children is a frequent event, as are drive-by or "road rage" shootings, often resulting in child deaths. Murders associated with rival gangs and random violent crime with murder are now common in many former soviet countries. Gang violence in the cities of the US is matched by concern in rural areas where murderous rampages by pre-teen youth with access and training in use of deadly weapons occurs with increasing frequency. Gun control legislation has made some minor gains, but weapons remain accessible to large sectors of the US population. 

BOX 5.11:  PREVENTION OF VIOLENCE AND INJURIES DUE TO VIOLENCE

1.  Improve recognition of victims of family violence, and encourage punitive measures against perpetrators;

2.  Alert medical facilities to warning signs and obligations to report domestic violence;

3.  Develop community specific programs for violence reduction through education and enforcement;

4.  Restrain availability of firearms by legal restriction and enforcement;

5.  Monitor chronic abusers of alcohol and other drugs with violent tendencies for treatment or incarceration;
6.  Train children in self protective and preventive measures;

7.  Public and school education against violent behavior;

8.  Develop mental health services with prevention of violence, suicide as major goals;

9.  Reduce binge drinking by taxes, police enforcement and education;

10. Crisis intervention and hostel services for rape and abuse victims;

11. Restrict violence on television during child watching hours;

12. Provide hot-line and shelters for abuse victims;

13. Train health care providers in violence and abuse situation identification and counseling;

14. Promote awareness of domestic violence using the public media. 

Source: US Public Health Service Task Force for the 1990s.
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Sources of data for epidemiologic analysis are available from national and local police but hospital emergency room records may be more useful since more than 50% of violent crime goes unreported to police. Murder rates have declined in the United States during the 1990s, often attributed to improved economic conditions, low unemployment, stricter punishment laws, and successful community policing, but the US remains well above other industrialized countries in homicide rates.


Dramatic event of school violence and mass homicide by teenagers with access to guns and violence in the form of movies, television and computer games with internet access to politically extreme ideas such as neo-Nazi exchanges and organizations have occurred in the 1998-99 in small communities usually violence-free in the United States (Jonesoro, Arkansas and Littleton, Colorado), Australia, Scotland and Alberta, Canada. The CDC reports of youth violence that prevalence of weapons carrying in schools in a 1997 survey were 8.5% nationwide, with 7.4% of students reporting being threatened with weapons during the preceding 12 months. Violent and other risk-taking behavior among youth is a widespread problem. Ready access to weapons provides opportunity for marginal youth to act out fantasies of murder and mayhem with revenge or satisfaction of ideological hatreds and fame as goals. The control of such events requires great vigilance and restriction of access to weapons and attention to warning signs of isolation and tendencies to seek out Nazi-like behavior and models. School-based curricula emphasizing problem solving skills, anger management and other strategies to promote social skills are needed, as well as alert parents and teachers to the scope and dangers of this problem.

Prevention of Violence


In many countries, violence is one of the leading causes of death, especially among teenagers and young adult males. Domestic violence leading to homicide is one of the commonest causes. Prevention of violence and violence-related injuries is a major public health concern because of the large scale of loss of life and personal injury as well as the long-term damage to society. Interventions involve the whole of society, not the health system alone. Nevertheless public health has a leadership role to play. 


Violence inspired by religious, nationalistic, or other political motives is a fact of life in both developed and in developing countries, sometimes with shocking ferocity. These events, whether bombs in buses, subways, aircraft or buildings or "ethnic cleansing" warfare, cause enormous physical and psychological trauma that must concern health care providers and public health personnel. 

Chronic Liver Disease

Chronic liver disease and cirrhosis were the seventh leading cause of death in the age groups 25-64 in the United States in 1996. Cirrhosis is also a major contributing cause of morbidity, causing 1% of all hospital discharges. Patients with liver failure are high users of hospital care mainly because of the serious complications, such as gastrointestinal bleeding from esophageal varices. This is a group of diseases related to chronic alcohol consumption and chronic viral hepatitis infection (mainly B and C). The risk of cirrhosis is high among long-term heavy users of alcohol and is related to amounts consumed daily. Other nutritional factors, such as vitamin B deficiency, may be secondary contributing factors. 


Hepatitis B infection, transmitted in blood products, body fluids and in household contacts. It is common in many countries with an estimated 2 billion persons infected and 350 million carriers who are at high risk for cirrhosis of the liver and primary liver cancer. Hepatitis C prevalence worldwide is reported by WHO as 170 million cases, with infection rates varying from under 1% in Canada, Australia and parts of western Europe, to 1-2.4% in the United States and much of Europe, India, most of South America to rates of up to 10% of the population in China, much of Africa and South America. Aflatoxin exposure in foods is a major contributor to chronic liver disease in developing countries.




Liver cancer is a major problem in developing countries, with over 90% due to hepatitis B. WHO attributes 1,156 million deaths due to hepatitis B (1996). Prevention is by inclusion of hepatitis B vaccine in routine infant vaccination programs and catch up immunization of other age groups. Screening of blood and blood products for hepatitis C should be standard practice world wide. Prevention of cirrhosis focuses on reducing daily consumption of alcohol and through universal immunization against hepatitis B. Needle exchange programs reduce transmission of hepatitis among IV drug users. There is still no vaccine for Hepatitis C.

Arthritis and Musculoskeletal Disorders

Arthritis and musculoskeletal conditions are among the most common causes of physical disability, visits to doctors and hospitalizations. Arthritis is the leading cause of disability in the United States, affecting as much as half of the population over age 65. It wa associated with total direct and indirect costs of nearly $65 billion in the last National health Interview survey. With aging of the population, CDC estimates that arthritis will affect over 18% of the population of the United States by the year 2020.

Osteoporosis: Osteoporosis is a major cause of fractures, disability and death, as well as costly institutional care. The US National Health Examination Survey Study of 1996 estimates that between 26-38 million Americans have osteoporosis and are at risk for hip fractures, with some 1.3 million related fractures occurring annually, primarily among persons 65 years of age and over. The annual cost of medical care for fractures in 1986-96 among this group increased from $7 to 14 billion. Post menopausal women are the primary group at risk, due to low bone mass. The lifetime risk of a woman to suffer osteoporosis related fracture is about 40% and the chance of developing a hip fracture equals her combined risk of developing cancer of the breast, uterus or ovary combined (US National Osteoporosis Foundation). Screening of those at risk by X-ray assessment of bone density, is now being replaced by a relatively inexpensive, portable ultrasound instrument for use in ambulatory clinics. Post menopausal women presenting with hip fractures show vitamin D deficiency. 


Osteoporosis is amenable to primary prevention and reducing risk factors. Primary prevention directed toward adolescent, young adult women and peri-menopausal women to assure adequate physical activity, avoidance of smoking, adequate dietary intake of calcium and vitamin D supplements, reduction of excess alcohol consumption and prevention of falls. For post-menopausal women, prevention should also include home safety measures, bone density screening and hormone replacement therapy to inhibit bone resorbtion.


Degenerative Osteoarthritis: Osteoarthritis is a degenerative disorder, increasing in prevalence as a population ages. It is especially common in knees in women and in hips for men. It is strongly correlated with both obesity and increasing age. Reduced capacity in performing one or more activities of daily living may affect as many as 21% of people 18 years of age and older and 43% of persons over 55 years of age. This results in a heavy burden on the economy from medical costs and reduced productivity. 


Reduction of obesity is the major preventive modality, requiring personal counselling and a climate of community attitudes that promotes healthy and sensible weight reduction. Treatment focusses on relief of symptoms and increasing mobility. Surgical replacement of hip or knee followed by physiotherapy and other rehabilitation measures are well established procedures to prevent deterioration and dependency and improve quality of life.


Rheumatoid Arthritis and Gout: Rheumatoid arthritis (RA) is an autoimmune disease causing chronic inflammation of joints with stiffness, pain, deformity and limitations of activities of daily living, affecting as many as 1% of adults. It is 2-3 times more common in women than men, and can also occur in children. RA is associated with premature mortality from infectious diseases of the respiratory tract. Supportive medical and other care should include immunization (e.g. influenza and pneumococcal pneumonia) as well as treatment of the primary condition mainly with anti-inflammatory agents.


Gout is a metabolic disorder, causing deposition of uric acid crystals in and around joints, especially those in the foot. Gout is also associated with high lead exposure in certain occupational groups, such as painting, plumbing and ship building. National health survey data in the United States report a prevalence rate of 6-13/1,000 for women and men respectively. Reduction of lead exposure and early diagnosis and management of gout improves outcome and quality of life. Follow up care is essential in management.


Low Back Syndromes: Low back pain from muscle injury, abnormalities of the vertebrae, discs 

or joints, with or without compression of the lumbar nerves (sciatica), cause direct and indirect costs to the United States economy of $15-25 billion annually. It is especially common among industrial workers, equally for men and women and mainly in the 20-40 year age group. Recovery is usual (90%), but chronic states often lead to expensive and mostly inappropriate surgical interventions. Prevention involves industrial engineering and education to reduce back strain, especially in heavy lifting work. 

Neurological Disorders

Neurological disorders are an important burden on the affected individual and society in terms of disability, loss of productivity, premature mortality and in health costs. The direct annual cost of chronic neurologic disorders exceeds $140 billion in the United States, and the loss of 400 million working days. This group of diseases includes multiple sclerosis, Parkinson's disease, neurodegenerative disorders and Alzheimer's disease. Causes of neurologic disorders include acute and chronic trauma to the brain and peripheral nerves, infection and chemical poisoning.


Alzheimer's Disease: is a brain disorder occurring later in life, possibly related to a genetic disorder. It is the leading cause (50-60%) of dementia among adults. It usually occurs after the age of 50 years, and more commonly in women than in men (1.6:1). There is no primary prevention as yet, but there is some evidence of benefit from hormone replacement and vitamin supplement therapy. Case management requires support for the family care givers from community health resources. Other dementias, or organic brain syndromes, are due to cerebrovascular disease, Parkinson's Disease, Creutzfeld-Jacob Disease and AIDS.


Parkinson's Disease: is common after age 50, with characteristic tremor, stiff walking gait, slowness of movement and muscular rigidity. Rates vary from 108-347/100,0000 in northern Europe to 44-81/100,000 in Asia, Africa and the Mediterranean. Genetic susceptibility is suspected. Treatment aimed at improving functional status is important along with support for care givers, again to promote maximum independent function and avoid institutionalization. As the muscular rigidity affects\ chest muscles, respiratory infections are common, so that immunizations for influenza and pneumonia are valuable. 


Multiple Sclerosis: MS is a disorder of the myelin sheath of neurons, leading to impairment of vision, weakness, tremor, incoordination, loss of sensation and bladder and bowel control. It most commonly occurs between ages of 20-50, and primarily in countries distant from the equator e.g. Canada, Northern Europe and Australasia. There is supportive evidence that this disease may be genetic, but other evidence points to an infectious agent origin. Prevention in MS focuses on good case management to reduce complications and promote rehabilitation. New medications are thought to reduce relapses and increase length of remissions in this disease. Immunizations for influenza an pneumonia are recommended.


Epilepsy or Seizures: Epilepsy is characterized by uncontrollable convulsions starting abruptly, with or without warning symptoms, and with or without loss of consciousness.  These are due to disturbances of cerebral function due to abnormal electrical activity in the brain. Isolated seizures can occur in anyone with brain hypoxia, hypoglycemia and in children with fevers. 


The World Health Organization estimates that epilepsy affects one in every 130 persons, or 40 million persons world wide, 80% of whom are in developing countries, with some 2 million new cases per year. Genetic factors, infections and brain injuries are among the major causes of epilepsy. These include infection and toxicity (e.g. maternal cocaine use) in the prenatal period, asphyxia and trauma during birth, postnatal infections causing febrile convulsions, infections of the central nervous system (i.e. meningitis and encephalitis), parasitic disease (e.g. malaria, schistosomiasis) and brain damage by alcohol, trauma or toxic substances (e.g. lead, pesticides). Prevention of epilepsy is an important reason for good quality prenatal care, safe delivery, complete infant and childhood immunization, control of fever in children, control of infectious and parasitic diseases, reduction of brain injury (e.g. home and automobile accidents) and genetic counseling.


Brain and Spinal Cord Injury: Traumatic brain injury (TBI) is associated with 52,000 deaths and accounts for one-third of all injury deaths in the United States. Approximately 80,000 persons who survive TBIs incur some loss of function, residual disability and increased medical care needs. Head injury causes prolonged hospitalization and often irreversible brain damage. The main causes are: automobile injuries (40-50%), falls (25-30%), and sports or recreation (5-10%) injuries. 


Spinal Cord Injuries are extremely common results of automobile crashes (50% of cases), recreational injuries (15%) and falls (15%). If the injury is at the cervical spine level it causes quadriplegia and if lower in the spine, paraplegia. This condition is most common among young adults aged 15-24. The estimated number of cases annually in the Unite States is 110,000-200,000, requiring extensive hospital and rehabilitation services. 


Brain and cord injuries are prevented by safer motor vehicle, work and home environments. Helmets for bicycle and motorcycle drivers, football and hockey players, and other sports with records of head injury can reduce the incidence and seriousness of head trauma. Safe transportation of the injured and management in emergency rooms of hospitals may help reduce the extent of brain damage from the trauma. 

Visual Disorders

Blindness is defined as visual impairment sufficient to prevent the person from performing work for which sight is essential. WHO estimates global blindness at 45 million and 180 million visually impaired, with the vast majority in developing countries where blindness prevalence rates commonly exceed 1 to 2 percent of the population. Globally, the major causes of blindness are (in millions): cataract (19), glaucoma (6.4), trachoma (5.6), childhood blindness (1.5), onchocerciasis (0.3) and other causes (10).

The major causes of blindness in the United Kingdom, for persons over 65 years of age include: senile macular degeneration (47%), cataract (20%), glaucoma (12)%, diabetic retinopathy (2%), and others (19%). A study in England showed male rates increasing from 3/100,000 population in the 15-29 year age group to over 400 in the 75 and over group, and from 2 to 475/100,000 among females in these age groups.


Vitamin A deficiency is a common cause of visual impairment in children under age 5 in developing countries, causing blindness in half a million children per year and visual impairment in millions more. International efforts are being made to prevent this by vitamin A supplements. Onchocerciasis (River Blindness), responsible for 1 million blind inhabitants of Africa and a smaller number in Latin America, is responding to improved control measures, with important economic as well as health benefits in many countries in West Africa. 


Untreated gonorrhoea, syphilis, measles cataracts and glaucoma are also important causes of blindness in developing countries. Trachoma, which untreated leads to marked conjunctivitis and eyelid deformities causing conjunctival abrasions, can lead to blindness. This is widespread in the Middle East, Africa and in some parts of Latin America. It is a disease of poverty, crowded living conditions and lack of sanitation. A high percentage of cases of blindness are totally preventable by basic public health measures. Simple, inexpensive treatment are cost-effective and readily applied on a wide scale where there are planned governmental or NGO programs.


 Prevention of blindness requires careful treatment of diabetes, screening of and treatment for glaucoma, cataract removal and care of eyes using sunglasses in high sunlight areas. Public health measures also include use of safety glasses, shatter proof windows, seat belts and air bags on cars, prevention of infectious causes (STDs, measles, rubella), early treatment of eye diseases and proper control of oxygen in incubators to prevent congenital retinal atrophy.

Hearing Disorders

Hearing loss is an important handicapping condition. Those who are deaf without speech can learn to communicate by hand and finger signs or writing. Those with minimal hearing may learn to lip-read and to speak. Hard of hearing persons have some useful hearing but require supplemental lip reading. The psychological stress of deafness played on the individual, family and the community should be considered in developing prevention programs. Detection and correction of hearing loss can have a profound effect on an individual's well being.


Hearing loss is probably the most common handicapping medical condition, affecting large percentages of the population. WHO estimates that 121 million people worldwide have disabling hearing impairment. In the United States, ten million people have noise-induced hearing loss; another twenty million are exposed to hazardous noise levels in their place of employment. Prevention programs can reduce the burden of this problem.

Hearing loss may be conductive or sensory due to neurological defect. Conductive loss is due to obstruction in the ear canal, or in the middle ear. These can be treated mechanically or surgically. Neuro-sensory hearing loss is due to damage of specialized hearing cells in the inner ear due to aging, noise trauma, infection (e.g. measles or mumps), birth defects, metabolic, auto-immune disorders, side effects of medications or from unknown causes. Some causes of hearing loss can be prevented by adequate vaccination of children and limiting use of medications which can cause hearing loss to situations when there are no valid alternatives, with monitoring of blood levels.


Noise control, especially in the workplace, is important in the prevention of hearing loss. Noise measurement in occupational settings includes decibel levels, frequency of sound waves (cycles per second or hertz), loudness as perceived by the listener, time or duration of exposure. Community noise levels of aircraft near airports, motor vehicle traffic, gardening equipment and rock music for teenagers are difficult to control, but should be part of urban planning requirements. Preventive programs include modifying machinery, erecting sound barriers and the use of ear protective devices. Public health programs should be implemented in schools with the use of the mobile hearing units as well as education in methods of reducing ear damage from excess noise. Infants should e screened for hearing ability before the age of 3 months with appropriate followup management of treatment and education.

Chronic Disease and the New Public Health

The burden of chronic disease is an important factor in the use of health services. Primary, secondary and tertiary prevention are part of good clinical practice and good public health practice in the wider context of the New Public Health. The linkage between clinical care and public health requires strengthening with incentives and administrative changes that will foster wider implementation of existing techniques of care that can sustain the chronically ill in their own homes in the community. The economics of health care are an inevitable element of health policy, and the search for cost-effective ways to care for patients and prevent disease and disability are part of health care.  



Chronic diseases are often associated with an acute crisis of a disease resulting from many factors developing over time. Improved care can prevent many crises exacerbating a long standing disease process. The health care system has a responsibility to prevent these acute events, so that hospital intensive care units will not be filled by chronically ill patients whose balance was upset by a medical crisis and whose underlying problems were not addressed early enough. The onus of prevention and stronger management of chronic diseases falls on all components of a health system.


It may be more difficult and complex to prevent an accident or a diabetic foot amputation than to treat its results, but the benefit to the individual and the community is infinitely greater. The New Public Health includes health promotion, care of the ill, limited resources and advancing medical technology, preserving individual dignity and rights, and ethical concerns.

Summary

Chronic diseases are major public health problems in most industrialized countries, and are rapidly becoming so in developing countries. Cardiovascular disease, cancer and trauma are the major causes of death in most western countries, but the leading cause of Years of Potential Life Lost is trauma. Increasing longevity, improved nutrition, social support and medical care are creating an increasingly elderly population living longer and healthier than previous generations. The public health challenge is to promote healthy middle-aged and elderly populations to reduce risk factors, health promotion and effective medical care. 


The New Public Health involves working partnerships between clinical services to prevent and control of the chronic diseases, and to prevent or delay onset of their complications. Dramatic lowering of mortality and morbidity from cerebrovascular and coronary heart diseases has been accomplished by this approach. The potential for prevention and for increasing the well-being of those affected by these diseases is very possible and should be a central element of national health policy.
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