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Introduction 

The following materialI on control of certain communicable diseases is sub- 

mitted in responso to a request from the Director -General of the World Health 

Organization, drawing attention to resolutions of the Fifth World Health issembly 

and the Tenth Session of the Executive Board. The appropriate resolutions indicate 

a desire to compare the costs and efficacy of various types of control procedures 

according to experience. In those instances where costs and efficacy are 

available, they are recorded. However, those instances are few because of 

several factors. 

The decrease in incidence of communicable diseases is due to the interplay 

of many factors, some of which are not control procedures directed against 

specific diseases but rather due to a variety of social and economic changes 

which have taken place independently. Inc is reminded of the statement of the 

late Dr. Stiles in commenting upon health improvement in southern states: 

"In brief summary, I conclude that the public health advancement of the 

South since 1901 has been absolutely marvellous° far moro wonderful 

than can be well appreciated by persons who are unfamiliar with the 
conditions at the beginning of this century. As important factors 

in this change I would mention in particular: ir. John D. Rockefeller, 

who financed the hookworm campaign of 1908 -1912; Ir, Henry Ford, who 
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2Чооkwоrт Disease in Certain Parts of the üouth 
Charles arдell Stiles, Jr., South Med. iѕѕn . 
V.24 (2), February 1932 
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made the automobile democratic and thus inspired the improvement of 
highways; the World War, which resulted in so much anti -malarial work 
and improved sanitation; the cotton mills, which have improved the 
living conditions of tens of thousands of inhabitants; the greatly 
improved hotels, which have made travel safer and more comfortable° 
the automobile filling stations with the practical demonstration in 
public health connected with their comfort rooms; the budgets of the 

.,state boards of health which increased from about %230,000 in 1902 
to about w 4,2l8,000 in 1930; the increase in full time public health 
units to 354 in 1931; the rural sanitation campaigns; the system of 
consolidated schools, which has made splendid progress." 

Control campaigns are rarely based upon a single method but generally are 

a combination of several techniques, the relative value and costs of each cannot 

be assessed. 

The cost of control of a specific disease must consider a number of items 

not included in the categorical budget; for example, assistance is given by health 

administrations at all levels of government, private and governmental medical care, 

and general health education through the press and radio. 

The material presented herein is based primarily on the methods of control 

used in the United States. Undoubtedly these methods of disease control may 

be inapplicable or would need considerable modification before application to 

other parts of the world. 

One of the most useful guides to the control of communicable diseases is the 

booklet of the Committee of the American Public Health Јѕsосiаtиоn. This publi- 

cation summarizes the present thinking in the United States about methods of control 

of communicable diseases. 

3Contral of Communicable Disease in Man 

Report of a Committee of the American Public Health Association 

Reprint No.1697 of the Public Health Reports, 1950 
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CONTROL OF THE TYPHOID GROUP OF FEVERS 

In the United States the prevalence of enteric infections has been controlled 

principally by the erection of environmental barriers to prevent the transmission 

of enteric organisms. In urban areas such barriers consist of antibacterial measures 

which are incorporated in the mechanism which processes and delivers water, milk and 

food to our people. In rural areas these barriers are being provided by the 

adoption of simple sanitary practices designed to prevent the spread of the patho- 

genic organisms by those who carry it. The most dramatic result of these safeguards 

has been the reduction of the typhoid fever death rate to less than one -three 

hundredth of its former incidence. 

Of less importance in the United States in the control of the typhoid group of 

fevers are the foflowingr the use of vaccine, treatment of cases, and special 

measures taken against typhoid carriers. 

Administration and cost of enteric disease control 

Public health methods in the United States which contribute toward the control 

of enteric diseases consists largely of education, training technical assistance, 

inspection, laboratory services, and law enforcement provided by sanitation 

programmes in local, State, and Federal public health agencies. The methods may 

or may not be responsibilities of the State Health Department. In some states the 

Department of Agriculture is responsible for milk sanitation. In some states a 

separate agency is all or in part responsible for water pollution control. 

Because of this divergency of responsibility in some instances, it is very 

difficult to separate the costs of enteric disease control from those of the entire 

environmental health programme. In local health departments, the time spent on 

work related to enteric disease control is approximately 60 per cent of the total 

time dеиotad to sanitation programmes. The estimates of the costs of enteric 

disease control, which follow, have been made using the best sources available. 

These estimates show the entire costs of programmes which have as a part of their 

objective the control of enteric diseases. 

The costs of programmes related to enteric disease control on the local level 

was, in 1950, about 17 cents per person in areas where the services of full -time 
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local health departments. were available (71 per cent of US population). 

Approximately 70 per cent, 20 per cent, and 10 per cent of this cost was borne by 

funds from local, State, and Federal sources, respectively. 

The costs of financing the enteric disease portion of the sanitation programme 

at the State level was about 9 cents per person per year. About 5 cents of this 

was spent by State health departments and 4 cents by other State agencies, such as 

departments of agriculture, water pollution control agencies, etc. About 2 cents 

of the 9 cents was spent on water pollution control. Roughly 75 per cent, 22 per 

cent, and 3 per cent of the costs were borne by funds from State, Federal, and local 

sources, respectively. 

The Federal (or Public Wealth Service) portion of the enteric disease control 

programme costs less than 2 cents per capita (actually about 1.6 cents). 

The total annual cost of enteric disease control by health activities an all 

levels of government was approximately 28 cents per person,per year in 1950 in those 

areas where full -time local health services were available. 

Urban water supply and sewage disposal. The sanitary control of public water 

supplies and sewage disposal systems in the United States is carried out by the 

sanitary engineering divisions of state health departments. These agencies 

stimulate the development and improvement of public water supplies and sewage disposal 

systems where they are needed. State health officers have in almost all states the 

legal authority to cause communities to take whatever steps are necessary to provide 

safe water and to properly dispose of sewage. However, ordinarily direct action 

is only taken during emergency conditions. Normally, much power is given to local 

health authorities and city officials to construct, operate, maintain and provide 

services which protect against enteric disease. Sanitary engineering divisions in 

state health departments review the plans for new construction, improvement, and 

changes in treatment plants. They keep a constant check on the quality of water 

supply and the adequacy of sewage treatment processes. 

Water supply sanitation in the United States relies on the principle that 

water should be protected from the source to the consumer. 
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In the case of surface water supplies, careful selection of the source of 

supply, sanitary control of the watershed, and elimination of sources of pollution 

are important prerequisites. Sedimentation, coagulation, and filtration as well 

as other treatment methods are used widely. In the case of ground water supplies, 

similar measures in the careful selection and protection of the sources of supply 

should be taken. Chlorination in dosages sufficient to carry a residual of 0.2 

parts per million of free available chlorine at the tap of consumer is the usual 

recommended practice. Controlled plumbing practices, particularly the elimination 

of cross -connections and backflow, are further steps necessary to assure the safe 

delivery of water. 

The average per capita water use in 10 large European cities before World 

War II was 39 gallons per day, while in 10 similar cities in the United States, the 

daily use was 155 gallons per person per day. This figure includes water for fire 

protection, street flushing, commercial establishments, and industries. 

Well over 6 billion dollars is invested in the mains, treatment works pumping 

stations, storage facilities, etc. that make water services possible. In 1940 the 

cost of water works averaged from $60 per person, but in cities importing their 

water from great distances, the cost was nearly twice as much. Costs have increased 

in recent years, so that the present average for new construction in cities having 

nearby water sources is about x`100 to %125 for each person served., Annual doпestic water 

charges average only $6 a person or less than 2 cents a day. In general, domestic 

water is procured, filtered, pumped, and distributed at a cost of less than 5 cents 

a ton. 

Today about 17,000 public water supplies provide approximately 95 per cent of 

our urban population with their daily water requirements. About three -fourths of 

our water in the larger communities is obtained from surface sources. However, the 

great majority of our smaller communities obtain their water from wells so that 

about three fifths of our distributed water supplies draw their water f rom under- 

ground sources. Chlorination is usually the only type of treatment needed in these 

supplies and approximately 85 per cent of our population is served by chlorinated 

water supplies. 
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In 1950 approximately nine -•tenths of our urban population was served by 

sewerage systems. Well over half of these are also served by sewage treatment 

plants. In 1950 it cost about %62 per person to construct interceptors and treat- 

ment works and about ,$64 per person for the construction of the remainder of the 

sewerage system. A recent survey in Indiana showed the average domestic sewage 

charge to be approximately $5.50 por person per year, covering operation, amortiz- 

ation, and interest of sewers and treatment facilities. 

Rural Water supply and sewage disposal 

Responsibility for supervising the water supply and sewage disposal facilities 

in areas where there is no central water and sewerage system rests upon the local 

health department. . 

Assistance to home builders in the design and location of wells, privies, 

septic tanks, tile fields, leaching pits, or cesspools, to insure compliance with 

sanitation principles is usually available through the services of sanitarians or 

sanitary engineers in local health departments. Many local health departments 

have detailed ordinances covering the use, design, and location of these facilities. 

These ordinances are usually enforced by inspection of the newly constructed 

.facilities or improvement of existing facilities where nuisances are reported. 

Between 1930 and 194Q, community sanitation projects which consisted largely 

of the construction of sanitary privies were carried out as, one of the many work 

relief programmes. About 3,000,000 privies were constructed. These had an 

important effect on the reduction of enteric diseases. The average cost of material 

and, labci.г^ per privy, were $15 and $20, respectively. Today these costs would be 

more than double of that amount -- approximately ,$g5 for the construction of the 

entire privy. 

About 60 per cent of the rural homes in the United States had running water 

in 1950. This is possible b&г аi:..е about 85 per cent of our rural homes now have 

electricity. Where there is wаter-- carried sewage disposal, .this is usually 

accomplished through a septic tank into a tile field, leaching. pit, or cesspool, 

depending upon soil conditions. 
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The initial cost of such a sewage disposal system is about $400 with an 

estimated operating cost of approximately $20 a year. For an estimated life of 

30 years,.the annual amortization and operating costs of such a system would average 

about $33.50 a year or about ,$9 per person per year. 

The cost of a well and pump depends on soil and ground water conditions. The 

average has been estimated to be about yó600 with approximately ,g45 for operation 

and maintenance each year. With a life of 30 years this would amount to a cost 

of $65 per year or about $17.50 per person per year. 

The cost of plumbing for a single bathroom house with a hot water system has 

been estimated at $$900. With a 40 --year life and a maintenance cost of $`5.00. per 

year, this would be ,ó27.50 a year. The cost of a pressure system and sewage 

disposal in rural areas would therefore be approximately %34 per person per year. 

The cost of the plumbing inside the house is of course a cost which would also be 

borne by the city dweller. 

The system discussed above is the ideal and the most expensive because it 

provides the rural home with the same services available in the city. A sanitary 

privy, and a properly constructed well with a properly designed hand pump, can be 

entirely satisfactory from a sanitation standpoint. Such a system would cost about 

%600 including the replacement of the privy and pump after 15 years. For a 30 -year 

life such a system might cost $20 a year or about %5.50 per person per year or one - 

sixth of the cost of the pressure system. 

Milk and Food 

In the prevention of enteric disease transmission via milk and food, the public 

health approach in the United States has been through 3 major efforts; (1) the 

protection of the milk supply, (2) the protection of food served in restaurants 

and other public eating places, and (3) the protection of the shellfish supply. 

The major emphasis has been on the development of sanitary practices in the . 

processing of milk and food. Because these practices are an integral part of the 

mechanism which processes and delivers our milk 'and food to us, it is impossible to 

evaluate their effect on total product cost in terms of dollars and cents. 
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The public health techniques used in milk and food sanitation involve a high 

degree of industry co- operation with milk, restaurant, and shellfish industries. 

Public health agencies (and in some States, departments of agriculture) provide 

training programmes, inspection, and laboratory services and advice on needed 

legislation. 

Protection of the milk supply is accomplished through: (1) protection of the 

health of the dairy cow to insure that milk for human consumption comes only from 

disease -free animals, (2) good sanitary practices on the dairy farm to prevent 

contamination of the milk, equipment, and containers, (3) pasteurization, (4) the 

sanitary handling and packaging of milk after pasteurization, (5) refrigerated 

transportation of the milk to the home, where it is stored under refrigeration. 

In the United States, maximum protection at the lowest cost can be obtained through 

pasteurization rather than sterilization because milk can be easily transported 

under refrigeration to almost any section of the country, and because almost every 

home has refrigeration facilities. In rural areas where these facilities are not 

always available, the boiling of milk or home pasteurization is still the best 

method of providing safe milk. 

The protection of foods served in restaurants and other public places is 

accomplished by: (1) selection of wholesome and non -adulterated foods, (2) proper 

refrigeration, (3) protection of food against contamination during storage, 

preparation, and serving, (4) cooking at adequate temperatures, (5) health food 

handlers, and (6) proper cleaning and bactericidal treatment of equipment, and 

such milti -use utensils such as knives, forks, spoons, glasses, plates, etc. An 

important fact in restaurant sanitation is the emphasis on the use of the proper 

methods rather than on elaborate equipment. 

Roughly 50'),000 restaurants in the United States serve about 60,000,000 meals 

daily. The cost of restaurant sanitation is such a small part of the total cost 

of restaurant operation, as in the case of milk, that it is impossible to evaluate 

in terms of dollars and cents. 

Safe shellfish is provided by: (1) growing and storage of shellfish in water 

free from pollution, (2) prevention of contamination during processing and packaging, 
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and (3) refrigeration of packaged shellfish to the point of consumption. Here 

again the cost of sanitation (except for the health department and water pollution 

control activities) is hidden in the cost of processing. Aboùt 2,000 dealers ship 

$150,000,000 worth of shellfish each year. 

Immunization Against Enteric Diseases 

The use of typhoid -para- .typhoid vaccine is limited to groups exposed to special 

risks such as the military, travellers, and campers; its use is not widespread and 

it cannot be credited for playing more than a minor role in the control of these 

diseases. 

Isolation Procedures 

Great progress has been made in the treatment of typhoid fever by the use of 

new antibiotics. In patients with typhoid fever, isolation in a flyproof room, 

generally in a hospital, with disinfection of urine and feces and soiled articles 

is practised. Release from supervision is generally permitted after three typhoid 

negative cultures of feces and urine have been found and not earlier than 7. days 

after fever has occurred. Family contacts cannot be employed as food handlers 

during contact nor before repeated negative feces and urine cultures are obtained. 

Sources of infection are traced and should be determined and eliminated. 

With regard to the control of the typhoid carrier, the Committee on Adminis- 

trative Practice of the American Public Health Association1 has set out general 

considerations and an article2 gives information on laboratory criteria of cure. 

I am indebted to the Commissioner of Health of Massachusetts, Dr. Vlado A. Getting, 

for the following statement illustrating carrier control by a State: 

"A typhoid carrier roster of the Department was first started in 1909. At 

The Control of Typhoid Carriers 
Committee on Administration Practices, АРНА 
American Journal of Public Health, V.39 (3), May 1949, pp .71 -74 

2Laboratory Criteria 
Roy F. Feemster and 
American Journal of 

of the Cure of Typhoid Carriers 
Helen M. Smith 
Public Health V. 35 (4), April 1945 
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that time, the disease was highly prevalent in Massachusetts, almost 3,000 cases per 

year being reported. By 1931, sixty -six cases were under supervision. Even 

though= the prevalence of this disease greatly diminished, by 1942, one hundred and 

seventy -seven carriers were then under observation. The number of cases continued 

at about this level until 1947, when carriers began to die more rapidly than new 

ones were discovered. At the end of 1951, only one hundred and forty -eight carriers 

were under observation. 

"More than twenty years ago, the Department began actively encouraging gall 

bladder removal as a means to effect permanent cure. We now have records of 

eighty carriers following operative procedures, and these cases have been carefully 

supervised. Of fifty -seven cases with all tests completed, fifty -one (90 %) were 

considered cured." (Exhibit I) 
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EXHIBIT I 

PERCENTAGE OF CURES BY OPERATION 

g0 TYPHOID CARRIERS 

MASSACHUSETTS 

1924 - 1951 

Per cent 
All tests completed Cures Failures Total Cured 

51 6 57 89.5 

No final bile, 

Negative Stools for 12 months 14 - 14 

Sub -Total 65 6 71 91.5 

No Final Bile, 

Negative Stools for 3 months 9 О 9 

Total 74 6 80 # 92.5 

*Three others operated upon have had less than three negative 
specimens to date. 


