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Estimated population .

Death rate per 1,000 population
Infant Mortality

3,969,536
13 2

78.1 per 1,000
live births

C6e Commontoeaitj) of spasflacfiusetts

Department op Public Health,
Boston, Jan. 16, 1924.

To the General Court of Massachusetts.

In accordance with the provisions of section 32 of chapter 30 of the General Laws I

have the honor to submit herewith the annual report of the Department of Public

Health for the year ended Nov. 30, 1923.

Respectfully,
EUGENE R. KELLEY,

Commissioner of Public Health.
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NINTH ANNUAL REPORT
OP THE

Department of Public Health of Massachusetts

REPORT OF THE PUBLIC HEALTH COUNCIL

For the fiscal year ended November 30, 1923, the State Department of Public

Health was constituted as follows:

Commissioner of Public Health .... Eugene R. Kelley, M.D.

Public Health Council.

Eugene R. Kelley, M.D., Chairman.

George C. Whipple, S.B., 1923.1 Warren C. Jewett, 1925.

Richard P. Strong, M.D., 1926. Sylvester E. Ryan, M.D., 1925.

James L. Tighe, B.A.Sc, C.E., 1926.2 J. E. Lamoureux, M.D., 1924.

Roger I. Lee, M.D., 1924.

During the year 15 formal meetings were held, as well as many meetings of

standing committees and special boards. The standing committees of the Council

are as follows:

Sanitary Engineering (including Housing and Rural Hygiene).

Mr. Tighe, Dr. Kelley, and Mr. Jewett.

Preventive Medicine and Hygiene.

Drs. Lee, Kelley, Lamoureux, Ryan, and Strong.

Food and Drugs.

Drs. Lamoureux and Ryan and Mr. Jewett.

Laboratory Work and Research.

Drs. Strong and Kelley and Mr. Tighe.

Publications.

Drs. Ryan and Lamoureux and Mr. Tighe.

Upon the expiration of Professor Whipple's term in May, 1923, he requested

the Governor not to reappoint him because of the pressure of personal affairs.

Professor Whipple was one of the two remaining members of the Public Health

Council originally appointed by the Governor in 1914 following the creation of the

State Department of Health under the provisions of Chapter 792 of that year,

Dr. Lamoureux being the other charter member. The announcement of Professor

Whipple's decision was received with much regret by his fellow_ council members
and associates in the Department and at a meeting of the Public Health Council

on July 10, 1923, it was voted to spread upon the records the following recogni-

tion of his services:
" To the activities of a vast practice and a professorship in Sanitary Engi-

neering, Prof. George C. Whipple added, in 1914, the responsibilities of a

Councillor of the, then new, State Department of Health.

"He who had so consistently worshiped at the shrine of that trinity of

Success: Experience, Research, Organization, found here a wide field for the

profession of his faith.
" How intensive and thorough was his work, we, of the Council, appreciate

in wonderment of his resourcefulness in finding the necessary time.

1 Resigned May, 1923. 2 Appointed May 1, 1923.
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" Because of his knowledge, national and international affiliations, Prof.

Whipple was the permanent committee, now passing through the sieve of

the Analyst the work of the day, and then, with the vision of the Builder,

illuminating the problems of the morrow.
" Practitioner, Author, Teacher, Propagandist in the eyes of the world;

to us, of the Public Health Council, he was the devoted co-worker whose
shoulders never shirked a load, whose brow never moulded a frown.

" That his re-arranged life may bring to him, in success and contentment,

a fair compensation for his generous contribution to State and Nation, is the

wish of his former associates."

To fill the vacancy in the membership of the Council, the Governor on May 23,

1923, appointed Mr. James L. Tighe of Holyoke, a well-known civil engineer of

wide experience. Mr. Tighe has taken the office of Chairman of the Committee
on Sanitary Engineering and is ably discharging the duties of that position.

_

On July 10, 1923, Mr. Warren C. Jewett was appointed by the Commissioner

to represent the Department and to serve as a member of the State Reclamation

Board under the provisions of Chapter 457, Acts of 1923, Mr. Jewett having served

in a similar capacity on the Drainage Board.

In accordance with statute, public hearings have frequently been held for the

purpose of taking evidence and gathering data before reaching decisions or grant-

ing approvals required by law on the taking of lands by cities or towns for the

protection of water supplies; on plans for systems of water supply and sewage

disposal; on plans for hospitals for communicable diseases, police stations, etc.;

on petitions for the abatement of nuisances of various types, notably among these

being certain oil-refining plants declared or alleged to be so operated as to create

a nuisance; and on various rules and regulations, State and municipal, relative

to cold storage, slaughtering, and the protection of foods and drugs, and rules

and regulations for the control of communicable diseases.

At various times throughout the year as the work of the Department indicated

the Council in a body has visited and inspected oil-refining plants and fertilizer

and garbage disposal plants, concerning which complaint had been made to the

Department, and also sewer outlets. The Council has also taken views of the

premises involved in the studies and investigations being made by the Depart-

ment under the legislative resolves passed in 1923 concerning sewerage and sewage

disposal in the valley of the Merrimack River (Chapter 49) and relative to sewer-

age and sewage disposal for the cities of Salem, Beverly, and Peabody, and the

town of Danvers (Chapter 64). The Council has also considered and voted to

submit to the Legislature a report based on a report made by the Special Plumbing

Board appointed by the Commissioner, Mr. Tighe, Chairman, relative to the

advisability of standardizing municipal regulations as to plumbing and drainage

as provided by Chapter 6 of this year's resolves.

In addition, the Council has considered matters submitted to it by the Com-
missioner concerning the development and extension of the Department's pro-

grams for the control of tuberculosis and diphtheria, appointments required to

be made by law, administrative changes and various other matters affecting the

public health and welfare. At all times, the Council members, every one of them
active in their professions and with many demands upon their time, have given

to the Department's problems the closest attention and the benefit of their judg-

ment and experience.

At the meeting of the Public Health Council on Jan. 11, 1924, the Commissioner

of Public Health presented to the Council a report of the activities of the Depart-

ment for the fiscal year 1923 together with recommendations for legislation, and
it was voted that this report, together with the foregoing brief summary of the

duties of the Public Health Council, be approved and adopted as the report of

the State Department of Public Health for the fiscal year 1923.



P.D. 34. 3

NINTH ANNUAL REPORT OF THE COMMISSIONER OF
PUBLIC HEALTH

To the Public Health Council:

Gentlemen :
— I have the honor to submit herewith my report of the activities

of the Department of Public Health for the year ending Nov. 30, 1923.

Diseases Dangerous to the Public Health.

In accordance with' a custom of some years' standing, I shall present here a
very brief resume of the principal features of the past year concerning the record

of diseases dangerous to the public health. Statements made here must be partly

in the nature of estimates inasmuch as it has been found advisable to give the

statistics of diseases for the calendar rather than the fiscal year for the purpose
of avoiding confusion and to make the figures for this State comparable with those

of other States. Prior to the printing of the report, the final corrected figures

for cases and deaths for the calendar year are inserted.

In surveying the picture of communicable disease prevalence for the past year,

a distinct increase in the number of cases reported of many of the communicable
diseases is seen in contrast to the records of the preceding two years ; in fact, but
two of the more common diseases, typhoid fever and tuberculosis, show any les-

sened prevalence or diminished number of deaths. To offset this somewhat dis-

appointing record it is nevertheless fitting to point out that on the other hand no
alarming or disastrous epidemics have occurred, the year presenting a new low
record for outbreaks of communicable diseases. The increased frequency of cases

represents a scattered, slight increase general throughout the State. In only 22
instances during the entire fiscal year were there reported instances of increased

prevalence of communicable diseases sufficiently marked to require a special in-

vestigation, and as previously stated in none of these instances mentioned did

epidemics of any magnitude ensue.

From present estimates it appears that the total number of deaths as well as

the total number of cases reported will be higher for lobar pneumonia, influenza,

measles, and whooping cough than was the case in either 1922 or 1921. Diph-
theria, cerebrospinal meningitis, and infantile paralysis show very slight variations

from the previous year.

The increase in the frequency and fatality of lobar pneumonia and whooping
cough during 1923 has been very noticeable and largely accounts for the increase

of both cases and deaths for the entire group of diseases listed as dangerous to the

public health. The reports for whooping cough show substantially twice the

number of cases and deaths as reported in 1922. In the case of lobar pneumonia,
the total number of cases reported was not markedly greater than the previous

year, approximately 5,000 cases for each year, but the excessively high mortality

of the disease in January and February, 1923, resulted in a decided increase in

the number of deaths for the year. It is at least suggestive that these two months
of high pneumonia fatality correspond to the period of greatest suffering in this

State due to an insufficient supply of coal for domestic use.

The fluctuations in the prevalence and fatality of measles and whooping cough,

when studied over a series of years and the fact that in the years of high prevalence

they far surpass typhoid fever or scarlet fever in fatality, emphasize the lament-
able fact that as yet there have been developed no satisfactory control measures
for these two serious maladies of infancy and early childhood.

Scarlet fever has continued to be unusually prevalent throughout the year but
fortunately the disease has been of a mild type and at present it seems practically

certain that the deaths will exceed but slightly those of last year.

In my last annual report I commented on the fact that in 1922 typhoid fever

had established a new low record for both prevalence and fatality. This state-

ment can again be repeated for the year 1923. But two outbreaks of the disease,

both of them of only a few cases, were reported. Two features in reference to the

typhoid situation in 1923 deserve particular mention. The first is that for the

first time in the history of typhoid in Massachusetts the number of deaths from
the disease" per 100,000 of the population has fallen below 2. This has been a

mark which has been previously reached by many of our larger cities, but never
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before for the entire State and one which has been reached in but one or two other

instances in the United States. The other noticeable fact in reference to typhoid
is that for the first time since the records of this disease have been kept there
occurred no " autumnal peak," so called, of typhoid deaths for the State as a
whole for the months of August, September, and October of this year, although
several of the large cities of the country where typhoid has been exceptionally well

controlled have for some years past been able to overcome the fall typhoid peak in

deaths.

Tuberculosis shows a slight decline in fatality compared 'with 1922. This fact

is of particular importance because, as was noted in my last annual report, the

decline for the last few years has been so pronounced that it should occasion no
surprise if no decline is noted for a few years. A decrease much more pronounced
than in the case of consumption is to be noted for forms of tuberculosis other than
consumption. For the past four years the deaths from forms of tuberculosis other

than consumption have decreased substantially 50 in number each succeeding year.

This very brief consideration of the communicable disease situation during the

past year in the State as a whole may perhaps well serve as a suitable introduction

to what is the most important subject before this Department for consideration

at the present time. I refer to the program for the prevention of tuberculosis in

childhood.

The Proposed Tuberculosis Prevention Program op the Department.

All members of this Department have followed with close interest for several

years past the gradual development of the work which has been carried on by this

Department in the field of detection, prevention, and cure of tuberculosis in chil-

dren. This project was first conceived, formulated and developed under the

stimulating leadership of Dr. Henry D. Chadwick, Superintendent of the West-
field State Sanatorium. The members of the executive staff generally, and es-

pecially the field force, have also co-operated earnestly in the development of this

work. More recently the assistance of the medical staffs of the other sanatoria

under the control of this Department has been utilized and during the past year

physicians in charge of certain of the county and municipal tuberculosis institu-

tions as well have actively participated 'in the work. The staffs of the various

tuberculosis associations affiliated with the State Tuberculosis Association have
also given invaluable and rapidly increasing assistance to it.

Hitherto all such work has been carried out on a demonstrative and experimental

basis, but as a result of these activities carried out on a very limited scale a program
has gradually been evolved to be worked out on a State-wide scale and over a
relatively long-time basis— a period of ten years. This project has been ex-

plained in considerable detail to the members of the Commission on Administra-
tion and to the Legislative Committee on State Administration, which was charged
in 1923 with the duty of investigating as a recess committee the tuberculosis hospi-

talization problem and reporting to the Legislature the best policy to be followed

in reference thereto. After thoroughly studying the proposition, both of these

bodies have given it their hearty support. In much less detailed fashion, but in

broad outline, the proposed program has also been called to the attention of His
Excellency, the Governor, and the presiding officers of the two branches of the

Legislature, as well as to many individual members of the General Court. From
all of these gentlemen encouraging endorsement of the program has been received.

The advice and constructive criticism of the medical profession generally and
of tuberculosis specialists particularly have been sought in reference to the pro-

posed program. Nearly all of those to whom the proposition has been clearly

explained have endorsed it as feasible, although many practical difficulties have
been pointed out. It is obvious that the difficulties will be great, particularly

because the work is as yet so little understood by the general public, and still more
because of the fact that the medical profession has not been trained to detect

incipient juvenile tuberculosis. However, the concensus of opinion is that the

plan is both feasible and economical.
The probabilities of wholesale reduction of the burden now imposed by tuber-

culosis through the carrying out of the plan proposed seem great. Therefore,

there has been filed with the Governor an itemized budget for such a tuberculosis-
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prevention campaign, based upon a ten-year plan of operation, aggregating for

the whole period of time nearly half a million dollars and providing for the exami-

nation of 200,000 school children enrolled in the earlier grades of school for the

purpose of forestalling or detecting tuberculosis in its earliest stages. In the

initial year's operation approximately 10 per cent of the total estimated cost will

be necessary.

A program of such magnitude must depend for its success upon the complete

understanding by the medi,cal and nursing professions and by the health and

school authorities of the details of the proposal and upon the enlistment of their

hearty co-operation in carrying out the plan, together with a sufficient although

much less detailed comprehension of the plan on the part of the parents through-

out the State, so that their interest and co-operation will also be assured.

It seems fitting at this time to make a brief statement of the reasons underlying

our recommendations.
This new program proposes to put into effect on a broad, State-wide scale, the

knowledge gained during the last twenty years as the result of continuous study,

and now universally accepted by the medical profession, as to the period of life

in which tuberculosis usually first gains a firm foothold. When the present anti-

tuberculosis program was being developed in this country, the greatest emphasis

was naturally placed upon the obvious fact that consumption of the familiar type

everywhere recognized was essentially a disease of adolescence and young adults.

Hence, all the machinery for combating tuberculosis was directed against the pre-

vention of adult infection and towards the provision of adequate hospital, dis-

pensary, and home treatment of adult consumptives. But it has been conclu-

sively shown in the last twenty years by the research of hundreds of workers the

world over that there exist three distinct general types of the disease tuberculosis

when the disease is considered in relation to definite periods of human life. The
first or the so-called infantile type of the disease found under two years of age is

practically always in the nature of a general infection throughout the body and

practically always fatal. The next type, the so-called juvenile type, found usually

between 5 and 12 years of age, is the type or stage of the disease which shows a

very low fatality. During this age period the disease is essentially one of the

lymphatic glands and in the vast majority of cases is confined exclusively to these

glands. The third and last is the adult type of tuberculosis. Here the disease

has spread beyond the lymph glands and may attack any organ of the body and

is most conspicuously found in the lungs, producing the familiar type known as

consumption.
It is not to be understood that these age classifications are absolutely rigid. Any

type of the disease may be found in any age period but general tuberculosis in

adults is unusual and a tuberculous process in an infant confined to the lungs alone

is also very rare. Hence, for practical purposes the division just now roughly

made fits the facts closely enough for proper procedure to be founded upon it.

When the whole question of human susceptibility to the tubercle bacillus is

considered, it appears that the knowledge gained during the last two decades in

reference to this subject has been of a two-fold character: first, that while exposure

to tuberculous infection relatively early in life is almost universal, nevertheless

out of the entire population almost three-fourths of all individuals seem to develop

sufficient immunity to the tubercle bacillus to render them thereafter unsusceptible

to the disease: and second, that the really " incipient " stage of tuberculosis is

not what was formerly so designated in the first incomplete knowledge of the

evolution of human tuberculosis, i.e., those adult cases of consumption which

show only a small area of lung involvement. Today it is believed that Whenever

the disease has progressed to the point where it can be demonstrated in the lungs

of an adult that that very fact shows that the disease is no longer incipient. Every-

one, physician and public alike, needs to get the new viewpoint in reference to this

matter. It must be realized that tuberculosis in its true incipient or beginning

stage is a disease of the lymphatic glands.

Fortunately, this period of what may be designated as the gland stage of tuber-

culosis represents the golden opportunity to overcome the disease if its real nature

is apprehended and proper hygienic and hospital treatment instituted. This

childhood period is the time in life when the powers of resistance can be most
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easily built up and when the tendency for tuberculosis to spread to other tissues

is slightest. This age period is from 5 to 12 years.

Certain other facts essential to an understanding of the program now seem
sufficiently well established to justify a certain amount of dogmatic statement
based on established premises. These broad, general conclusions may be stated

as follows:

A. Despite the splendid fight against the spread of the tubercle bacillus, tuber-

culosis invasion of the human body during early years of life is still almost univer-

sal and inescapable.

B. The factors that determine whether the infection is to produce disease or

not are:

1. The existence in the individual affected of varying degrees of immunity.
2. The frequency, size, and virulence of the invading " dosage " of the

tubercle bacilli.

C. The importance of cutting down the size and frequency of the dosage cannot
be overstated. The greatest value of the whole tuberculosis campaign hitherto,

from whatever standpoint it is considered, whether the campaign for protection

of milk against bovine tubercle bacilli or human isolation measures or hygienic

teaching of the best habits for the consumptive, has been due to the fact that these

measures have all been in the nature of lessening the amount of infection.

D. Of those who escape the disease although exposed to the universal infection,

the largest number by far do so by virtue of the process called immunity. About
70 per cent of the total population in this State can reasonably be classified as

belonging to this group.

E. With the other 30 per cent of the whole population who do not possess this

immunity, the prospect of many increasing their resistance sufficiently to prevent
serious disease is still very bright. So far as it can now be determined, this result

is directly in proportion to the extent to which repeated infections can be reduced

or avoided and the extent to which the powers of bodily resistance to the tubercle

bacilli can be increased during the all-important period of early childhood.

F. The measures which the experience of the staff of this Department at the

children's sanatorium at Westfield and which other workers have found successful

in increasing resistance, once the problem of avoiding or greatly reducing re-

infection has been disposed of, are very simple. They are essentially these: the

maximum of fresh air and sunshine; careful regulation of the physical activities

of the child; ample hours of sleep during the night, supplemented by carefully

supervised naps or rest periods during the day; and most important of all, a

thorough building up of the child's general nutrition.

Hence the practical proposition as a matter of proposed State policy is this:

Tuberculosis in adults is a very serious disease; it is very expensive for the

patient, family, community and State, and although it is steadily and rapidly

diminishing, it remains a very fatal disease, ranking among the chief causes of

death.

Tuberculosis in adults represents in many instances at least an extension of a

previously existirig tuberculous process in childhood of a radically different type.

This glandular or childhood type of the disease is relatively easy to control.

The evidence indicates that the later development of adult-pulmonary tubercu-

losis in these cases can be prevented if the childhood stage is recognized and ap-

propriate treatment carried out before the lungs are actually involved.

The practical questions in reference to procedure are these:

Can the existence of this glandular or " hilum " type of tuberculosis occurring

in childhood be recognized with a sufficient degree of accuracy to makeit possible

to select these children from the general mass of the childhood population?

Can these physical examinations be carried out on a widespread scale at a cosi

basis that will justify the State in making such an attempt?
I have become convinced as a result of the increasing experience of the De-

partment in this field that the answer to both of these questions is most emphati-

cally, " Yes! "

A brief history of the activities already carried out by the Department is perti-

nent here. Dr. Chadwick, as the result of his observations of children at the

Westfield State Sanatorium, conceived the idea that it might be possible to detect
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cases of " hilum " tuberculosis by physical examination before symptoms were

sufficiently obvious to lead the parents to consult their family physician. Being

at this time impressed by the prevailing, although not universal, tendency of the

children admitted to the institution to fall below the average standards of develop-

ment and nutrition, he proposed to the superintendent of the Westfield public

schools that a thorough examination for the presence of "hilum" tuberculosis be

made of a group of school children falling markedly below the average standards

of weight and height, together with the group of children known to have been

directly exposed to pulmonary tuberculosis in their homes. This work was carried

out very thoroughly. Interesting and, when looked at from all angles, highly

encouraging results came from this study. But fearing lest erroneous conclusions

might be drawn if too much stress was placed on the findings in a single community,

this Department through its field force of physicians and nurses and the staffs

of the sanatoria, later assisted greatly by staffs of other institutions, has for the

last three years carried out a series of similar examinations all over the length and
breadth of Massachusetts. In all, some 89 communities have been studied in

this manner and a total of 126 clinics held at which five thousand school children

have been examined.
To recapitulate, this work, carried on throughout the State for the past three

years, has been directed to the examination of certain selected groups of school

children

:

A. Children who were 10 per cent or more below the accepted standard of

height and weight for age.

B. Contact cases— those who were known to have been exposed to tubercu-

losis in their homes.
C. A much smaller group not coming under either of the above classifications

but whose physical condition was considered unsatisfactory by the teachers or

family physician.

As a result of these examinations, the following conclusions can be drawn:

The evidence shows that 15 per cent of the children in the schools of Massachu-

setts between the ages of 5 and 12 years will be found to come within one of the

three groups just mentioned. There will be some variations in this percentage in

different communities but the average will be closely maintained in different

sections of the State. Applying these figures to the total school enrollment in

this age group gives in round numbers at the present time 110,000 school children

who need to be examined, diagnosed, classified, and appropriate treatment insti-

tuted for the benefit of those found to be in need of it.

The next significant point is that when this group is thoroughly examined by
sanatorium physicians expert in the difficult field of detecting "hilum" or juvenile

tuberculosis, and when the doubtful cases are checked by subsequent X-ray

examination of the chest, and in some instances by the tuberculin test as well,

it will be found based on past experience that about 8 per cent of this group will

show signs and symptoms sufficient to justify a positive diagnosis of " hilum "

tuberculosis. Every one in this Department today is, I believe, thoroughly con-

vinced that this same group if neglected will furnish the great bulk of adult con-

sumptives 10 or 15 years hence, and on the other hand that a very high percentage

of all these children can be speedily and permanently cured if adequately treated

while yet in the glandular stage of the disease.

This would indicate that there are approximately 8,500 to 9,000 children en-

rolled in the schools of Massachusetts, not as yet diagnosed by any one as suffering

from the juvenile type of tuberculosis, who ought to be found, placed under good

hygienic conditions, and their nutrition improved before they reach the critical

age of adolescence. That is the time when the disease if unchecked will assume
the much more serious and fatal adult form.
For various reasons which it is not necessary to state in detail here, it is also

probable that only about 1 per cent of the total group selected out of the whole

school population for special examination needs to be considered as prospective

candidates for sanatorium treatment. If this conclusion is correct, undoubtedly
there are not beds enough at the present time in the various State sanatoria to pro-

vide for all the children needing prolonged sanatorium care, yet not a large number
of new beds is needed, it being assumed that there will be a.continuous increase in
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the number of existing beds available because of the decreasing demand in the
coming years for the care of adult cases. It is also obvious that bed provision
for children will be very greatly increased by the provisions already made by some
of the larger municipalities, notably Boston and New Bedford. It seems quite

clear, however, that aside from the largest municipalities the most practicable

way of furnishing sanatorium care to this group of children is through the State,

because these children in a great majority of cases can soon be put in such physi-
cal condition that they will actually benefit by a short, regular school period each
day, and there would not be a sufficiently large group in most of the local institu-

tions to justify the maintenance of a complete school system.
There will also be found, based on the experience of this Department thus far,

a much larger group, approximately 27 per cent of the total group selected for

examination, who will have to be classified as either " suspicious " of beginning
" hilum " tuberculosis or as showing such a marked deviation from normal nutri-

tion and physique for their age that they should be under special supervision and
attention. This group plus the considerable number of children who will be
found and definitely diagnosed as suffering from active "hilum" tuberculosis, but
whose general condition, home surroundings, prospects for intelligent home care

and supervision of nutrition, are so good that they do not need special sanatorium
care, represents a problem of treatment for which the responsibility must be left

to the individual families and communities.
The following statements summarize the proper disposition of positive and

"suspicious" cases found in clinics:

The " positive sputum " cases and all others which exhibit pronounced signs

and symptoms of active disease should have sanatorium care. The group to be
supervised without hospitalization will consist of the other cases where a positive

diagnosis has been made based on signs and symptoms showing the latent and more
chronic type of disease. These children will do well under home treatment pro-

vided home conditions are fairly good and the parents intelligent and co-operative.
* There must also be considered the much larger group of cases that can only be
termed suspicious but which must have the same type of supervision. The chil-

dren in this category are borderline cases where a definite diagnosis is not justified

but who are destined in many instances to become definitely tuberculous if help is

not promptly given. Ninety-five per cent of them are infected with tuberculosis

and in their state of malnutrition will become easy prey to the disease. This
group of children must be followed up and taught correct health habits, good
hygiene, and later be periodically re-examined. Even under this regime, a small
number of these cases will be found to have made no improvement and they should
be sent to a sanatorium.
The following statement is a reasonable forecast of the results that may be

obtained by carrying out the program outlined above:
1. Cases of active and latent tuberculosis will be discovered at an early stage

and treatment instituted at a time most favorable for arrest and cure of the disease.

2. The number of cases of malnutrition will be greatly reduced and by doing
this the susceptibility of such children to tuberculosis and other infectious diseases

will be lessened to a marked degree.

3. The clinics will lead to the discovery of other physical defects that impair
health and thus give opportunity for the correction of such defects.

4. Because of a higher standard of health there will be a substantial decline in

the number of retarded children that now have to repeat their grades in school.

5. Mortality from tuberculosis will decline rapidly because by this program
cases of tuberculosis will be prevented from developing into bacilli spreaders and
infection thereby lessened, and at the same time the resistance in the whole group
of school children will be so increased that when they reach adolescence and young
adult life they are much less apt to develop the pulmonary type of the disease.

The means at hand for attacking the problem:
Money is the first requisite but money is far from solving the problem of creating

an efficient organization to grapple with the situation.

The most difficult problem of all is that of collecting a personnel sufficiently

trained in the work of diagnosing " hilum " tuberculosis. Diagnosis is not easy
and the subject has been singularly neglected both by the pediatrist and the tuber-
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culosis specialist whose work is practically all confined, to adult manifestations of

the disease.

It is largely on account of the need of developing and training such an expert

force that a progressive plan of action is recommended by which the maximum
number of diagnosticians required will not be reached until the third year of the

program.
There are now available for this work, for a portion of their time only, however,

the medical staffs of the sanatoria and the State Infirmary, the medical staffs of

the county sanatoria, and of a few municipal institutions provided with resident,

full-time medical officers. There is also available to a variable but everywhere
limited extent the expert assistance of the municipal tuberculosis dispensary

physicians.

There are available in addition for a part of their time the services of the seven
district health officers and nursing staff of the department and of the tuberculosis

nurses of the various municipalities. Inasmuch as these nurses must also keep
under supervision several thousands of adult consumptives, the time which they
can give to the special examination work is of necessity limited.

The field nursing force of many of the tuberculosis associations are available

for assistance in the program, some of them on practically a full-time basis. The
co-operation of these workers, already actively enlisted, is the equivalent of a
considerable appropriation for additional personnel from State or counties or

municipalities.

Other agencies available and whose co-operation is necessary for the success of

the project are:

1. The family physician, to whom all positive and suspicious cases should be
referred.

2. The local boards of health with their dispensary and nursing staffs.

3. The school departments, with their physicians, nurses and nutritionists.

4. Summer camps and preventoria supported by municipalities and neighbor-

hood agencies.

5. Another valuable adjunct is the teaching of health and health habits, par-

ticularly nutrition, in the schools, not as an added course of study but by incor-

porating health and hygiene into the daily lessons of reading, writing and arith-

metic. This has been done for six years in the schools of Newton with most ex-

cellent results and the same idea is developed by the well-known National Health
Crusade movement.
The immediate personnel additions which the program calls for are five full-

time physicians, one to serve as general supervisor and director of the entire pro-

gram immediately under the Director of the Tuberculosis Division of the Depart-
ment.

It is proposed to expand this staff to a maximum of twelve by the third year in

order to provide adequate machinery for examination of all the children in this

age-period considered; thereafter to reduce the number of personnel as only
children of the first grades plus re-examinations will need to be covered.

The program also calls for a staff of nurses, eight in number for the first year,

who will devote their entire time to the work, and for four nutrition experts for

the first year whose duties will be the instruction of mothers as to nutrition of

the group of " suspects " and " positives " not going to sanatoria.

An additional clerical force will also be required.

The services of county and local sanatoria staffs, of municipal tuberculosis dis-

pensary physicians and nurses, local board of health staffs, both medical and
nursing, and of school physicians and nurses can all be counted upon to a con-

siderable extent in the examination program, but it is perhaps wise to emphasize
that not too much should be asked, for the most essential feature of the success

of this plan is our reliance upon the local officials, workers, city governments, and
local tuberculosis and other child-welfare organizations, assuming the responsibil-

ity for the great problem of local special care at home or in the community.
About 200,000 children will have been examined if the program is carried out over
a ten-year period. About 2,000, possibly 3,000 or even more, will have had the
benefit of sanatorium treatment in that time. But at all events, a much larger

group of " positives " and practically all the " suspicious " and those found
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seriously undernourished but without definite tuberculous indications must depend
for special care upon the general community, government, child welfare agencies,

parents and school authorities. This number may be variously estimated as

ranging from 8,000 to 10,000 needing definite anti-tuberculosis or tuberculosis-

prevention care as exemplified by the measures elsewhere outlined, up to possibly

continuously 15,000 to 25,000 others needing less intensive care, principally home
advice to mothers relative to nutrition supplemented by instruction in hygiene in

the schools.

Some Comments on the Report of the Legislative Committee on State
Administration on the Tuberculosis Hospital Policy

op the Commonwealth.

The Legislature acted on the special report made to it by this Department
upon the institutional treatment of tuberculosis by referring the matter to the

Committee on State Administration, which served as a recess committee to con-

sider this subject during the past summer and which has now filed its report upon
the tuberculosis hospital situation. I shall not go into detail here upon the recom-
mendations made by the Recess Committee but I will now call to your attention

the. most salient points of the report:

Of special interest is the recommendation of this Recess Committee that suffi-

cient funds be appropriated to enable this Department to carry out its program
for the extension of special clinics for school children for the purpose of controlling

and preventing tuberculosis.

The Recess Committee did not adopt the recommendation contained in the

report of the Department to the Legislature of 1922 that the children be trans-

ferred from the Westfield Sanatorium to Rutland but recommended instead that

Westfield be retained as a children's institution; that at the North Reading Sana-
torium wards be gradually made available for the care and treatment of children;

and that Rutland be retained as an institution for adults. The committee, how-
ever, seconded the recommendation of the Department that the Lakeville Sana-
torium be set aside for the care of persons suffering from non-pulmonary types of

tuberculosis. It also recommends that the rate of board at the institution be
increased from the present maximum of $4 to $7 per week.

In addition to the recommendations immediately affecting the sanatoria, the

Legislative Recess Committee makes several far-reaching recommendations in

reference to tuberculosis policy. Perhaps the most significant of these is the recom-
mendation that in the case of cities maintaining separate tuberculosis hospitals

the subsidy now payable by the State for the care of patients in such institutions

shall hereafter be paid only after the Department of Public Health has certified

that these hospitals have conformed to certain definite standards concerning

modern tuberculosis hospital treatment. Under the standards outlined, several

Of the now existing municipal tuberculosis hospitals or wards could not qualify

for subsidy except by very radical changes in organization and procedure.

TheCreport of this body further recommends that the law which now requires

every i'own of 10,000 inhabitants or more to maintain a tuberculosis dispensary

be amended to require the furnishing of such facilities only in the case of munici-

palities of 50,000 population or over, and for communities of less than 50,000

population only upon the request of the Department of Public Health. This is

a proposal to recognize in law what has long been the case in fact, — that until

large units of population are reached a mere classification by population will not

clearly indicate the communities where tuberculosis dispensary facilities need to

be maintained. The recommendation has also been made that if any municipality

fails for three years to establish and maintain a tuberculosis hospital, in accordance

with the standards recommended as requisite for subsidy, it shall then be made
part of the tuberculosis hospital district in the county in which such city or town
is situated. It is also recommended that any city or town may of its own voli-

tion cease to maintain a separate tuberculosis hospital and join a county tubercu-

losis hospital district.

While perhaps not the usual thing in formal reports of Departments, it may not

be amiss to express a note of appreciation in behalf of this Department of the

earnest, sincere manner in which the Committee on State Administration carried
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out its arduous duties in the matter of studying this intricate problem of tuber-
culosis care. The members of the Committee threw themselves into this work
with enthusiasm. They visited in person practically every institution caring for

tuberculous people in the Commonwealth and the Committee as a whole and
through its sub-committees put a great deal of hard work into the preparation of

its report as finally submitted to the Legislature.

The Tuberculosis Sanatoria.

The record of the past year for the sanatoria has been for the most part ex-

ceedingly satisfactory. With one exception the institutions have been filled to

capacity practically the whole year and waiting lists have at times been uncom-
fortably long. The most noticeable feature of the year's work and the one de-
serving greatest commendation is the remarkable interest shown by the staffs of

our institutions in promoting the program for the examination of children for the
prevention of juvenile tuberculosis. Without exception the members of our staffs

(and to this must also be added the staffs of the State Infirmary at Tewksbury
and certain of the County Sanatoria, particularly the institutions of Barnstable
County, Hampshire County, and Essex County) have labored hard to meet as
far as possible the requests filed with the Department for such examination clinics.

The past year has seen a continuance of the chronic problem of retaining and
employing satisfactory medical staffs for the State institutions. At the present
time there are two vacancies in the medical staffs and this problem is becoming
if possible increasingly difficult. In common with the experience of other State
institutions, there has been considerable difficulty in obtaining an adequate supply
of employees for the less skilled positions.

No new building operations of any magnitude have been carried out during the
past year at the State sanatoria. Because of the increasing difficulty of obtaining
common labor, farm operations have been very markedly curtailed.

One achievement has been carried out for which the Department may feel deeply
grateful and that is the replacement of the dairy herd at Westfield, found to be
markedly affected by tuberculosis, by an entire new herd purchased out of herds
accredited by the Federal Department of Agriculture as being entirely free from
tuberculosis. With this change made we may report that the state of health of

our dairy herds as far as tuberculosis is concerned is now almost ideal. The Rut-
land herd has already passed successfully the preliminary tests for admission as

an accredited herd and in all probability in a short time will become one of the

first if not the first accredited herd maintained by a State institution in this Com-
monwealth. At Lakeville, where the difficult project of rearing a young non-
affected herd from an old infected herd has been carried out for several years past,

our goal is now clearly in sight. The few remaining old cows have been removed
from the dairy barn and after the necessary process of renovation and disinfection

has been carried out, the young healthy herd can be transferred into the barn
and it will probably be but a relatively short time when this herd can also be
added to the list of accredited herds.

**

Celebration of the 25th Anniversary op the ' Establishment of the
Rutland State Sanatorium.

The State Sanatorium at Rutland under the supervision of this Department has
the distinction of being the first institution of the kind ever established by any
state in this country. This past year marked the 25th anniversary of the opening
of this institution. Because of the remarkable development of tuberculosis sana-
toria since 1898 in the United States, it was deemed by this Department fitting

and appropriate to mark this anniversary with special exercises. The annual
Tuberculosis Conference of the New England Tuberculosis Associations was held
in the neighboring city of Worcester just prior to the celebration of the anniversary
at Rutland and it was possible to combine the two meetings in a very happy
fashion.

The program for the New England Tuberculosis Conference on the last day
of its meeting was held at the sanatorium, followed immediately by simple but
extremely interesting exercises commemorating the 25th anniversary of the estab-

lishment of the Rutland Sanatorium. Very brief addresses were made by repre-
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sentatives of the various branches of State Government and of the former boards
of trustees. The two principal addresses of the occasion were given by Dr. Vincent
Bowditch who was one of the first attending physicians of the institution and who
has always followed its progress with most intense interest and concern. Dr.
Bowditch spoke most entertainingly upon the circumstances which resulted in

Massachusetts' taking the momentous step of establishing an institution for the
cure of tuberculosis and paid a most fitting tribute to the public spirit of those
interested in the early days of the establishment.

The other principal address was delivered by Dr. Harry Lee Barnes, Superin-
tendent of the Rhode Island State Sanatorium, who spoke upon the topic of the
influence of Rutland Sanatorium upon the tuberculosis movement throughout the
United States, and presented in a most convincing fashion an argument as to the
value of the sanatorium idea and sanatorium treatment.
There was a total attendance of about 500 at the celebration.

Progress of the Diphtheria Prevention Campaign.

Next to the activities of the program against tuberculosis, the most far-reaching

and most arduous undertaking of this Department in the field of communicable
disease control is the development of the campaign to prevent diphtheria. It

has been pointed out repeatedly that for the past fifteen years at least diphtheria

has tended to remain at a relatively high constant level of prevalence and fatality

despite the universal availability of antitoxin and the assistance given by the

various health departmental laboratories for the diagnosis of this condition. In
recent annual reports, the practicability of active immunization against diphtheria

has been discussed in considerable detail and it is not necessary again to expound
the basis upon which our present program stands. It is sufficient to say that
during the past year popular interest in the so-called Schick test and in active

immunization against diphtheria by " toxin-antitoxin " has grown with amazing
rapidity throughout the State. It is a very striking commentary upon the effi-

ciency of the procedure (although only what should be expected) to note the sharp
decline in diphtheria incidence and deaths apparent in certain cities -and towns
where active immunization has been extensively carried out compared with the

communities where no special activity along these lines has been instituted. The
temptation to state here the experiences of several cities and towns is very strong
but would lead to much further detail than is advisable at this place. The story
will be given in full in the report of the Communicable Disease Division.

The demand at the present time for administration of the Schick test and " toxin-

antitoxin " among children is almost beyond the capacity of the Department to

handle. During the past year demonstrations were held in many communities,
98 in all, and at the present time a large group of communities is awaiting an
opportunity to have such a program instituted. The interest in it is perhaps most
accurately reflected by the figures showing the distribution of " toxin-antitoxin

"

preventive mixture. This began in 1919 on an experimental basis with less than
2,000 doses distributed. In 1920 approximately 3,500 doses were distributed, in

1921 a little less than 10,000, in 1922 approximately 95,000, and in 1923 over
175,000 doses. It now seems reasonable to predict that in a few years' time diph-

theria will be very sharply checked and its fatality markedly reduced as the medi-
cal profession, the public, and school authorities gradually learn to understand
more fully the possibility of diphtheria control by these efficacious and satisfactory

methods.

The Maternal and Infant Hygiene Program.

In the last annual report reference was made to the general program adopted
by this Department for forwarding the work in the fields of maternal and infant

hygiene. The program of the Department in this field for the past year has been
devoted to two principal projects: first, a detailed intensive study by the special

medical personnel employed for that purpose into all the circumstances of deaths
of mothers during childbirth. It has not been considered practical to study
records of this sort over a long period of years, partly because of the physical im-
possibility of reaching so many individual cases with the limited personnel avail-

able and particularly because of the rapidity with which important and essential
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facts are lost sight of following the death of a mother.
_
Therefore, the goal fixed

for this year's work was the careful investigation of each individual case of maternal

death during the years 1922 and 1923 with the plan, of course, to carry out similar

investigations concurrently for future years for as long as such investigations

seemed profitable.

As nearly as could be determined, there were 1,270 maternal deaths for the

years 1922 and 1923. The field staff employed for this purpose has now reached

and made a complete survey of all of the circumstances of death in childbirth in

1,028 cases out of this total. Shortly after the beginning of this next calendar

year, when the receipts of the last death returns of 1923 are received, the study

will be completed for the two-year period. At the same time, analysis is being

made of these figures and some very interesting points noted. It is perhaps well

to indicate again that the Department does not propose to bring in any specific

recommendations as to new procedure in this difficult subject of prevention of

maternal mortality until the facts now being collected are completely analyzed

and studied in order to determine which of the features producing these deaths

are controllable by medical or public health measures.

The study of infant deaths is being carried out along the same lines as has been

done in the study of the deaths of mothers although it has been found impracti-

cable to investigate each individual infant death.

The most arduous part of the infant hygiene investigation has been the survey-

ing within all the communities of the State of the present machinery and facilities

for the conservation of infant life. The nursing field force of the Division has

devoted almost all of its time to this work during the past year, surveys of 235

towns and 21 cities having been completed. This phase of the work is of necessity

laborious and time-taking, but it is the only
_
procedure which will furnish the

needed sound foundation for subsequent effective activity.

As a result of the conditions discovered through these individual local surveys,

communities are already beginning to see opportunities for improving their child

hygiene work, and the results of this stimulation are discernible in the increasing

requests made upon the nursing force and the field staff of the Department gener-

ally by the official governments of various cities and towns and organizations inter-

ested in child welfare for expert advice in matters pertaining to infant and child

hygiene.

It wculd be unreasonable at this time to expect to demonstrate any concrete

results in the reduction of the infant and maternal death rates as a result of the

program just being begun in this field. I am convinced as time goes on that the

attitude of the Department in this fundamentally vital matter is sound; viz., that

in this State effort should be concentrated on developing a relatively small group

of trained experienced workers to co-operate with city and town governments and

local organizations interested in maternal and infant hygiene to the end that each

local situation may be studied, its defects discovered, and such methods and mea-

sures introduced as will gradually reduce to its lowest minimum the loss of lives of

mothers and infants, rather than to put in the field nurses and physicians to do

actual house to house or case to case work. In other words, the policy of the

Department in this work is one of stimulation and co-operation by persons well

fitted for this work, leaving to each individual community the responsibility for

the inauguration and successful carrying out of a comprehensive child hygiene

program.

Some Outstanding Educational Activities.

In addition to the health education program of the Department which will be

discussed in the brief resume of the activities of the Division of Hygiene, certain

educational features of the past year have been of sufficiently unusual significance

in occurrence or so striking in character as to deserve special comment. First

among these was the meeting of the American Public Health Association held in

Boston in October of this year. This organization comprises in its membership
all the leaders and practically all of the technically trained workers in public health

endeavor in the whole continent, including official public health work, university

work, industrial hygiene or laboratory activities, and through its annual meetings

presents exceptional opportunities for general education in public health for the
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communities in the vicinity of which it meets. The meeting held this year was
of the usual high order of excellence. Thoughtful papers were presented followed

by active discussion participated in by recognized leaders in public health activity

in every department of health work. The opportunity opened to the health officials

and others interested in health work in New England to take part in this meeting
was generally utilized. Reporting by the daily press was unusually good and much
intelligent interest was exhibited by the general public as to the proceedings of

this important meeting.
Simultaneously with the meeting of the American Public Health Association

was held the " Boston Health Show." This Department, the Boston Health
Department, and over one hundred other agencies, both governmental and non-

governmental, interested in public health in the city of Boston combined, under
the management of the National Health Shows, Inc., in presenting for the first

time in this section of the country a large exposition or health show. This took

place in Mechanics Building, Boston, was very largely attended, and resulted in

much stimulation of public interest in matters affecting health. Many of the

exhibits were of extraordinary merit and could not fail to produce deep and last

impressions. Exhibits were arranged according to the type of health activity

that was being demonstrated instead of having each organization or department
making a complete but diverse exhibit of all its activities; for example, everything

pertaining to child hygiene was grouped in one portion of the exhibit and in a

similar way everything pertaining to communicable diseases or to general sanita-

tion was grouped together.

In connection with the Health Show a most excellent pageant was presented,

symbolizing the progress of the idea of good health through the ages and also fea-

turing some*of the more outstanding achievements in medical progress and in health

advancement which have taken place in Boston since the earliest colonial days.

Another feature of especial interest during the past year was the opportunity

given to the Department to welcome a group of distinguished foreign health officers

visiting this country under the auspices of the Health Section of the League of

Nations. These gentlemen spent three weeks within this State devoting one week
to the study of the work of this Department, another to that of the Boston Depart-

ment of Health, and the third week to the health activities of the city of New
Bedford, with a population of approximately 100,000, this city being chosen as

representative of the best type of municipal health work being carried out by a

city of its class.

The Springfield Health Conference.

Still another event of great public health educational interest during the year

and a rather unique one was the conference at Springfield in April held jointly by
all voluntary organizations operating on a State-wide scale and exclusively or

largely interested in health promotion. In all, sixteen Organizations participated:

The Massachusetts Association for Occupational Therapy, Massachusetts Dental

Society, Massachusetts Dental Hygiene Council, Massachusetts Association of

Directors of Public Health Nursing Organizations, Massachusetts State Nurses

Association, Public Health Committee of the Massachusetts Medical Society,

Massachusetts Society for Social Hygiene, New England Division of the American
Red Cross, Massachusetts Tuberculosis League, Massachusetts Society for Men-
tal Hygiene, Massachusetts State Federation of Women's Clubs, Massachusetts

Parent-Teacher Association, Boston Association for the Prevention and Relief

of Heart Disease, Massachusetts Committee of the American Society for the

Control of Cancer, Massachusetts Association of Boards of Health, Massachusetts

Department of Public Health.
A well-planned and comprehensive program was arranged and carried out with

the active co-operation of all the participating organizations.

Great interest was aroused and much lasting benefit to the work of all these

organizations undoubtedly resulted from this meeting. In all probability, similar

conferences will hereafter be carried on as a regular annual procedure.

The Anthracite Coal Situation.

As a result of the anthracite coal strike in the latter part of the year 1922 this

Commonwealth experienced a very serious shortage of coal for household use dur-
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ing the past winter. As a result of the coal scarcity and the willingness on the

part of people to pay almost any price for it, coal of a very inferior grade appeared
on the market. Complaints were received from all quarters and after conferences

with the Special Fuel Administrator, the Department of the Attorney-General

and the Bureau of Standards, this Department offered to carry out analyses to

determine the chemical nature of some of these lots of coal concerning which
complaint was made by purchasers. Very astonishing percentages of non-inflam-

mable refuse, slate and slag were found among the samples submitted and the

term " fire-proof coal " soon came into common use.

Inasmuch as it appeared that under existing laws the situation could not be re-

lieved, legislation was introduced and passed which prohibited the offering for

sale of anthracite coal not fit for ordinary consumption. Upon this Department
was placed the responsibility of establishing standards as to what should be con-

sidered allowable as to impurities or non-inflammable ingredients in commercial
coal. Somewhat drastic provision was also made in the same law providing that

lots of coal found to be unfit for domestic use should be seized by the Department
and confiscated. There was aggressive opposition to the enactment of this mea-
sure from certain quarters, and predictions were freely made that as a result of

this legislation Massachusetts would be boycotted by shippers of anthracite coal.

These consequences do not seem to have followed and it is a conservative conclu-

sion that the public has been definitely benefited and protected by this legislation.

Its carrying out has, of course, resulted in considerable increase in the volume of

work for the Laboratory of the Division of Food and Drugs, which has been mak-
ing these determinations, and for the office of the Attorney-General and the several

District Attorneys.

Peksonnel.

The personnel changes for the year passed have been less numerous than for

several previous years. Of most importance was the resignation of Dr. Bernard
W. Carey, Director of the Division of Communicable Diseases and Deputy Com-
missioner of the Department. Dr. Carey resigned his position with this Depart-
ment to accept an appointment with the American Child Health Association in

Georgia where he will have charge of a demonstration unit at a salary materially

higher than that paid by the Commonwealth. Dr. Carey had served the Depart-
ment since 1918. He was first Epidemiologist and later Director of the Division

of Communicable Diseases. Subsequently he served as Deputy Commissioner in

addition to his duties as Director of the Division of Communicable Diseases. He
came to the Department after having had five years' experience in municipal

health work as Chairman and Executive Officer of the Board of Health of the city

of Fitchburg. His work has been of a uniformly high character, and the severing

of his connection with the Department was met with the universal regret of all

his associates. The vacancy caused by Dr. Carey's resignation has been filled

by the appointment of Dr. George H. Bigelow as Director of the Division of Com-
municable Diseases. Dr. Bigelow on two previous occasions has served with the

Department as Epidemiologist. In addition to holding an academic and medical

degree, he holds the degree of Doctor of Public Health from Harvard University.

He served with distinction during the late war and since that time has held two
responsible executive positions with educational institutions.

Another important personnel change during the year has been the addition to

the Division of Food and Drugs of the laboratory personnel formerly employed
under the Department of Mental Diseases, taken over for the purpose of analyz-

ing and testing the quality of foodstuffs and other materials supplied the State

institutions. This organization consists of a group of analysts under the leader-

ship of Dr. Fred F. Flanders, a well-known chemist in the field of food-analysis.

It is with great regret that I have to call to your attention the loss of a member
of the staff of the Department who died on Oct. 19, 1923, while on duty and whose
services to the Commonwealth have been of unusual merit and of unusual length.

I refer to the late Harry I. Guilford who, ever since the establishment of the Anti-

toxin and Vaccine Laboratory at Forest Hills, had served as the curator of the

stables, who developed a very remarkable skill in the technique of handling ani-

mals in connection with the work of the Biologic Laboratories, and who had always
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been an indefatigable worker and one filled with enthusiasm about the importance
of the work with which he was connected. In his death the Commonwealth
sustains a great loss.

At the very close of the last fiscal year occurred the death of Mr. Charles J.

O'Brien, Chairman of the State Board of Examiners of Plumbers. The fact of

his death was noted in the last annual report.

Mr. Frank L. Avery of Holyoke, Chief Plumbing Inspector of the Holyoke
Board of Health, was appointed on January 7, 1923, to fill the balance of the
unexpired term caused by the death of Mr. O'Brien, and on Nov. 20, 1923, Mr.
Avery was reappointed to the Board for the full term of three years.

On Dec. 22, 1922, Mr. Charles Felton, who has served as a member of the State

Board of Examiners of Plumbers since 1909, was reappointed for a term of three

years.

On Aug. 15, 1923, Dr. Elliot A. Robinson was appointed as Assistant Director
of the Antitoxin and Vaccine Laboratory, Division of Biologic Laboratories, vice

Dr. Robert N. Nye, who resigned to accept a position as Assistant Director of the

Thorndike Memorial Laboratory of the Boston City Hospital.

Special Legislative Reports and Legislation Recommended.

In accordance with the following resolves of 1923, reports will be submitted by
the Department to the Legislature of 1924:

Chapter 6. Resolve Providing for a Continuation of the Investigation as to the

Advisability of Standardizing Municipal Regulations Relative to Plumbing and
Drainage.

Chapter Jfi. Resolve Providing for an Investigation by the Department of

Public Health of the matter of Sewerage and Sewage Disposal in the Valley of the

Merrimack River.

Chapter 64- Resolve Providing for an Investigation by the Department of

Public Health of Sewerage and Sewage Disposal for the Cities of Salem, Beverly
and Peabody, the Town of Danvers, and for Certain Public Institutions.

Passage of the following legislation is recommended by the Department:
1. An act amending Section 209 of Chapter 94 of the General Laws, relative

to the possession of hypodermic syringes, hypodermic needles, etc.

2. An act for clean, sanitary and healthful food establishments.

3. An act amending Section 191 of Chapter 94 of the General Laws, providing

a penalty for misbranding foods.

4. An act amending Section 131 of Chapter 94 of the General Laws, relative

to the carcasses of neat cattle, sheep or swine slaughtered outside the Common-
wealth.

DIVISION OF ADMINISTRATION.
During the past few years very brief reference has been made to the work of

the Division of Administration in the annual reports. When the Department was
reorganized in 1915 it was decided that as far as possible the activities of the

Department should be placed on what may be designated as a decentralized basis.

In other words, with the divisional type of organization the Director of each divi-

sion was given considerable latitude as to procedure within such general policies

as were adopted and in such matters as the handling of employees and the de-

termination of financial policies subject to general procedures and budget recom-
mendations as made by the Commissioner. The experience of the past nine

years has shown that while this decentralized type of management has many ex-

cellent features, strict central control of policies and procedures is required if the

full benefits of this type of organization are to be realized.

Even at the time of the reorganization of the Department it was felt that there

would remain many problems of general concern to all divisions and certain pro-

cedures such as the classifying and routing of correspondence, handling of account-

ing, records of personnel, and permanent filing procedures which would of necessity

have to be carried out directly under the central executive organization. For this

purpose a Division of Administration was created operating under the Commis-
sioner.

As the years have gone by to a certain extent new legislation has increased the
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volume and type of work left to the Division of Administration. Two enactments,
one the general reorganization of the State departments, which resulted in placing
the administration of the State sanatoria under this Department, and the other,

legislation creating the Commission on Administration and Finance, have con-
spicuously increased the volume of work handled through the Division of Adminis-
tration. To a far greater extent the natural growth of the Department itself has
also resulted in much larger volume of work going through the Division of Ad-
ministration until it is now probably a very conservative estimate to say that
the work of this Division has increased at least threefold in the last three years,

while the personnel of the Division has remained practically unchanged during
this period.

By continuous devotion to their work of the small personnel attached to the
Division an effectively operating system has been maintained, but it would seem
as if the point has been reached where a more detailed plan for the future conduct
of the work of the Administrative division of the Department is essential.

I have discussed this problem with the Commission on Administration and
Finance and have received their approval of certain changes which it is planned
to put into effect this coming year. In brief, the changes contemplated are to be
brought about by promoting the present Secretary to the Commissioner and Pub-
lic Health Council to the position of assistant director of the Division of Adminis-
tration and entrusting to her the responsibility of carrying out and improving our
current methods of control of personnel records, finances, and also for planning
new methods for more efficient routine analysis for the work of the Division.

By this procedure it is believed that the immediate advantages of the decentral-
ized method of administration can be retained and at the same time the methods
of control of the central office can be worked out in such fashion as to keep the
work of each division exactly parallel with the administrative procedure in all the
other divisions, and to maintain in readily accessible form essential information
pertaining to the work of the entire Department.

DIVISION OF SANITARY ENGINEERING.
The number of applications received by this Division during the year for advice

with reference to water supply, drainage and sewerage has been 240, the highest
for many years. Of this number 163 related to water supply, 9 to ice supply, 29
to sewerage, 9 to pollution of streams, and 30 to miscellaneous matters. 1

In addition to the work of the Division relative to these applications, much of

its time has been devoted to consultations by the Chief Engineer and his principal

assistants with the authorities of cities and towns and with others concerning
matters relative to water supply, drainage and sewerage, and other subjects.

Especially has much time been given to Committees of the Legislature and munici-
palities relative to questions involved in the special investigations as to the water
supply of some of the larger districts in the State upon which the Department
has recently made special reports. The Division has been called upon for a great
amount of work during the year in connection with advice as to temporary addi-
tional water supplies made necessary by a short drouth in the summer and early

autumn. This drouth, following a comparatively long period of years of high
rainfall during which the growth in the consumption of Water has gradually be-
come greater in many cases than the safe capacity of the sources of water supply,
resulted in serious deficiencies in many places.

The rainfall for the year up to the end of November taking the State as a whole
has been somewhat greater than the normal. On the Wachusett watershed, which
lies about in the geographical center of the State, the rainfall exceeded the normal
in January, April, October and November and did not differ greatly from the
normal in March, June and July. In the months of February, May, August and
September there were marked deficiencies in rainfall, and in the months of August,
September, and the first half of October the deficiency produced a short though
somewhat severe drouth.

The rainfall was somewhat less than the normal for the year in the extreme
eastern part of the State and in the southern part of the Connecticut Valley but
was above the normal in the central and western portions. While the rainfall for

1 There were also received some 58 applications for the examination of private wells.
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the year as a whole has been about equal to the normal throughout the State, the

short dry period extending from May to the middle of October produced serious

shortages of water in many of the cities and towns, especially those in the neigh-

borhood of the Metropolitan District.

The flow of the South Branch of the Nashua River at the outlet of the Wachu-
sett Reservoir was much greater than the normal in the months of January, March,
April and November. In May and October the flow differed but little from the

normal while in June, July, August and September it was considerably below the

normal. Nevertheless, there have been five drier seasons than this in the twenty-
seven years since the measurements on the Nashua River were begun, and in most
of these seasons the flow of the river was very much lower than in 1923.

The experience of this year indicates very clearly that in a long, dry period many
of the municipalities in this neighborhood will have to depend for a part at least

of their supplies upon the Metropolitan water system.

Water Supply of State Sanatoria.

During the past year the Division has investigated the conditions affecting the

water supply and fire protection at the four State Sanatoria under the adminis-

tration of the Department and has advised as to certain requirements necessary

to provide these institutions with adequate and effective water works systems.

It has been found that the sources of water supply of the Lakeville State Sana-
torium are inadequate for its requirements, and it is important that an additional

supply for this institution be made available from some adequate source.

Examination op Water Companies for the Assistance of the Department
of Public Utilities.

In accordance with the request of the Department of Public Utilities this Divi-

sion has aided the said Department under a provision of the General Laws with
engineering investigations of the Onset Water Company (Wareham), White Horse
Water Company (Plymouth) and the Bridgewater Water Company (Bridgewater)

.

Drainage of Wet Lands.

A small amount of work has been done during the year in assisting the Drainage
Board in connection with plans for the drainage of wet lands and in advising as

to the design of drainage works.

Improvement of the Neponset River.

A contract was made in the latter part of 1922 with the William L. Miller Com-
pany of Boston for the restoration of certain rights of way in the Fowl Meadows
by the construction of certain bridges at two points where river crossings had
formerly existed. Work on this contract was completed satisfactorily and accepted

by the Department early in 1923.

The Commission appointed by the Supreme Judicial Court in 1921 to determine

what proportions of one-half of the expense incurred of the improvement of the

Neponset River, carried out under the provisions of Chapter 655 of the Acts of

1911, shall be paid by the various municipalities mentioned in the Act, has held a

number of hearings and taken several views of the lands under consideration.

The work of the Commission had not been completed at the end of the year.

Special Investigations.

Two special investigations were committed to the Department by the Legis-

lature of 1923, one relating to sewerage and sewage disposal in the Merrimack
River Valley and the other to the sewerage and sewage disposal for the cities of

Salem, Beverly, Peabody and the town of Danvers and for certain public institu-

tions. Work on these investigations has been carried on since the resolves were
passed and the results will be presented in separate reports.

Examination of Sewer Outlets.

The Department, through its Public Health Council, examined during the year

the main sewer outlets in Boston Harbor where conditions were found to have
changed but little since these works were established. An examination was also
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made of the sewer outlet of the city of Lynn, where a great nuisance exists as the
results of the discharge of the sewage of the city at the waterfront. Great quanti-
ties of sludge have collected upon flats adjacent to the outlet and these areas when
exposed at low tide in hot weather have continued to be a source of great offense

to a large population during the year.

The various sewage disposal works throughout the State have been subject to
the usual oversight during the year and, where necessary, measurements of the
flow of sewage have been made by the engineers of the Department. Examina-
tions of sewage and effluent have also been made to determine the efficiency of

operation of these works.

Examination of Rivers.

The usual examinations of the various rivers to determine their condition and
the effect of the pollution which they receive have been carried on during the year.

Serious complaints of the condition of some of the streams have been made, relief

from which in many cases will require the installation of further works for the
treatment of sewage of cities and towns and manufacturing establishments. A
most serious complaint was made concerning the condition of the Aberjona River,
but the complaint related chiefly to the unsightly condition of the stream in the
town of Winchester, an objection for which existing laws do not appear to furnish
relief.

Further serious complaint was also made of the condition of the Nashua River,
which is very badly polluted by the sewage of the city of Leominster which is

discharged untreated into a tributary of the stream, and of the condition of the
Ware River due to pollution from various sources.

Noisome Trades.

The works formerly owned by the Massachusetts Oil-Refining Company at East
Braintree were purchased early in the summer by the Cities Service Refining
Company, which gave notice to the Department that, upon making certain changes
in equipment and method of operation, it desired to begin operations on or about
August 1, and the operation of the works was approved by the Department in

an order dated Aug. 14, 1923. The operation of a portion of the refinery was
begun in the latter part of August, and at the end of the year about 70 per cent of

the plant was in operation. The operation of the works has not created objec-

tionable conditions, and practically no complaint has been made of them during
the year. Objectionable odors were caused for a short time in the vicinity of the
works due to the removal of acid sludge deposits left by the old company the
removal of which was advised by the Department, though it was expected that

some odor would result therefrom which could not be avoided.

In connection with the matter of complaint of offensive odors in the vicinity

of the refinery of the Beacon Oil Company in Everett, the Department, as a result

of its investigations, advised that the character and intensity of the odors recog-

nizable beyond the limits of the refinery were not of such an objectionable nature
as to require that the further carrying on of the business of refining oil at these

works should be prevented.

In response to a petition from certain citizens of Fall River and Somerset com-
plaining of -objectionable odors from the New England Oil Refining Company in

Fall River the Department, after a hearing and an investigation, found that slightly

oily odors escaped at times from this refinery which were not, however, found to

be more objectionable than odors discharged from other furnaces in which fuel

oil is burned. The Department concluded that the business of refining oil at these

works can be continued without injury to the public health or comfort so long as

the devices already installed for preventing the escape of odors are properly main-
tained and controlled.

Early in August the Department received a petition signed by a large number
of inhabitants of Provincetown and Truro relative to offensive odors escaping from
the plant of the East Harbor Fertilizer Company situated in Truro very close to

the boundary line of the town of Provincetown. The Department examined
the premises and, after a hearing on Aug. 15, 1923, ordered the company to de-

sist from further manufacture of fertilizer and oils at these works.
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DIVISION OF WATER AND SEWAGE LABORATORIES.
During the year 1923 the usual chemical, bacterial, and microscopical examina-

tions of samples from the water supplies, rivers, etc., in the State were made, and
studies of ice supplies, water filters, sewage areas, purification of sewage and
trade wastes, and of shellfish and shellfish areas were also carried on. Also, prac-
tically each one of the two hundred or more applications to the Department dur-
ing the year for advice upon matters relating to water supply, sewerage, sewage
disposal, etc., called for laboratory work. This work necessitated the making of

8,903 chemical, 3,911 bacterial and 2,069 microscopical analyses.

Work in connection with the special investigation in regard to " Sewerage and
Sewage Disposal in the Valley of the Merrimack 'River " caused the making of

1,614 analyses, together with studies of the trade wastes entering this river and
its tributaries. Much field work has been done in connection with this investi-

gation.

Approximately three hundred samples of sand were analyzed during the year
in order to ascertain the condition of various filter areas in the State.

Special studies were carried on at the Lawrence Experiment Station in regard
to the newer forms of sewage purification and much valuable work was done con-
cerning the purification of water, especially by the new method devised at the
Station several years ago. This method has attracted wide interest and is being
experimented upon by the various cities in different parts of the country. It is

especially adapted to the improvement of soft, highly-colored New England waters.

Work upon hydrogen ion control of different methods of water filtration was
continued and as usual the efficiency of the filters supplying filtered water to the
city of Lawrence was determined constantly by bacterial tests, and the operation
of the liquid chlorine apparatus at these filters observed.

Much field work involving determinations of dissolved oxygen, carbonic acid,

etc., was done in connection with certain river investigations and the operation of

certain mechanical filter plants. Special investigations were made in regard to

the effect of the effluents from such filters upon metal pipes.

Laboratory and field work for the accurate determination of noxious gases,

given off from oil refineries and chemical works, was also done in connection with
investigations of nuisances of this character.

During the present fiscal year a most interesting study has been made in collabo-

ration with the Division of Industrial Medicine of the Harvard School of Public
Health in reference to the question of unrecognized lead poisoning. The field

work for this study was carried out by a very experienced graduate student, es-

pecially interested in Industrial Hygiene, and laboratory examinations as to the
amount of lead in certain well waters which have been piped through lead pipes

have been made by this Division. This called for a great many determinations
of lead. The final report of the investigator is not yet available but from the
results of the laboratory examinations it is obvious that the question of lead poison-

ing, and particularly of the type of lead poisoning produced by relatively small
amounts of lead continued over long periods of time, still remains an active prob-
lem of public health administration in this State, due to the fact that lead in

amounts sufficient to produce pathological results in susceptible individuals was
found in a very large proportion of the samples examined.

DIVISION OF COMMUNICABLE DISEASES.

As previously stated, both the prevalence and fatality of communicable diseases

as reported to the Department for the calendar year 1923 showed an increase over
the previous year, there being 98,423 cases and 8,699 deaths for all diseases reported
under the heading of diseases dangerous to the public health for 1923 compared
with 85,734 such cases and 8,484 deaths from the same diseases for the calendar
year 1922. This increase has been principally due to the very marked increase

in the number of cases reported for measles, scarlet fever, and whooping cough,
together with the two minor diseases of chicken pox and mumps. The diseases

just mentioned, together with diphtheria, lobar pneumonia, syphilis, gonorrhea,
and tuberculosis, make up the great mass of the total number of cases reported
under the State laws.
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There have been no epidemics of alarming proportions. Scarlet fever has shown

a very abnormal prevalence, the total number of cases reported being 50 per cent

greater than that of the j^ear before and exceeding the total number recorded for

any previous year. The mildness of the disease has been so characteristic that it

has not been infrequent to discover numerous pupils in the same room in school

in the desquamating stage of the disease, none of them having given a history of

any serious illness, and in many instances having been absent from school. The
best evidence of the extreme mildness of the prevailing type of scarlet fever is the

fact that the deaths are substantially the same as for previous years in spite of

the great increase in the number of cases.

The incidence of diphtheria, approximately the same as the last few years, with

deaths somewhat increased over the last two years, calls attention to the fact that

much work remains to be done to control this serious disease, but it is evident

that in those communities in which active immunization against diphtheria by the

use of toxin-antitoxin mixture has been carried out thoroughly there has been a

marked reduction both in the reported cases and in the fatalities. '

The program of the Department for demonstrating to the medical profession

and the general public the technique of procedure of the Schick test for diphtheria

susceptibility and of active immunization by toxin-antitoxin has been carried on

very actively during the past year and has evoked continued and accelerating

interest. Such demonstrations nave been carried out now in 98 cities and towns,

nearly half of which communities are regularly maintaining diphtheria prevention

clinics and in many of the smaller towns a very high percentage of the total school

population has been immunized and practically all have been " Schicked." At
the present time about a score of communities are still waiting for such demon-

strations to be carried out. There seems at the present time to be no fact more
positive than that diphtheria can be readily brought under almost complete con-

trol by the intelligent application of this measure. It is consequently expected

that there will be a very marked reduction in both the incidence and fatality of

diphtheria in the next three to five years as a result of the diphtheria prevention

work now being actively carried on.

The continued remarkable decline in the incidence of typhoid fever has also

been another outstanding feature of the communicable disease work for the year.

Both the incidence and fatality records of this disease have established new records

and as previously noted the autumnal prevalence of the disease disappeared entirely

for the first time in our experience.

Tuberculosis has continued to show a steady decline in the total number of

reported cases. This is the more encouraging because it is believed that by the

intense effort thrown against tuberculosis for the last few years the medical pro-

fession generally has reported the early stages more completely than ever before

and the still declining death rate testifies that this falling off in the number of

reported cases represents a real and not a fictitious decline in the prevalence of

the disease.

A word must be said in reference to rabies. Under the present objections against

adequate restraining of dogs and the humane disposition of stray dogs, it seems

impossible to avoid the occasional recrudescence of rabies in dogs. This year the

cases of dog bite requiring treatment showed a decided increase over any year

previously reported. Three cases of human rabies, all fatal, were also reported.

Epidemics and Outbreaks.

There have been no serious epidemics for the past year. Only 22 special out-

break notices have been sent out by our central epidemiological office, the lowest

on record since the system was instituted. These were for the following conditions

:

7 instances of unusual diphtheria prevalence indicating the possibility of a begin-

ning epidemic; 9 of unusual incidence of scarlet fever; 4 for typhoid fever; and

one each for influenza and septic sore throat.

Septic sore throat deserves special mention as the occurrence of this disease in

Arlington closely approximated an epidemic. In all, 69 cases occurred in the

town during the month of May. Investigation showed one of the dairymen on

the premises supplying milk to all of these cases to have an infected hand. Bac-

teriological cultures taken from this infected hand showed streptococci present,
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but not hemolytic streptococci. The responsible agent in the case was never

definitely isolated. Pasteurization of the milk supply stopped the outbreak.

This result adds another piece of evidence to the great mass already accumulated

as to the effect of pasteurization for the control of those diseases transmissable by
milk.

Two minor outbreaks of typhoid fever occurred during the year, one in New-
buryport with a total of 12 cases in the months of September and October. It

was impossible to definitely determine the source of this outbreak. There were

also 11 cases reported in Taunton in the months of October and November which

were due to a typhoid carrier. In all 9 new typhoid carriers were detected during

the past year and placed under the usual supervision.

Woke: of the District Health Officers.

The activities of the field force have continued along the same general lines as

in the past years, but three features of their work deserve special mention. In

the first place, it is noticeable that the calls by the practicing physicians for con-

sultation for the purpose of differential diagnosis in suspected communicable disease

conditions continue to grow yearly and consume a large part of the time and energy

of the district health officers. This is most valuable work inasmuch as in many
of these instances it is possible for the district health officer to give advice which
will lead to the prevention of what might otherwise prove a serious outbreak of

infectious disease. It is gratifying to note that the medical profession is ap-

parently placing more and more dependence upon the service of the field staff

of the Department for this important purpose.

The second feature of the work of the district health officers to which they have
given an unusual amount of time this year has been in promoting the campaign
for diphtheria prevention. In each one of the seven districts, the district health

officer has assiduously fostered this movement and has personally " Schicked "

and examined thousands of children.

The third feature of the work of the district health officers has been that of

assisting in the examination clinics conducted by the Division of Tuberculosis for

the purpose of detecting the presence of juvenile tuberculosis. As this work has

grown it has become evident that more time of the nursing assistants to the dis-

trict health officers must be devoted to this important development. It was de-

cided late in the year that it was best for the purpose of promoting this tuberculosis

prevention program to transfer the nursing assistants to the Division of Tubercu-
losis. Here they will devote nearly their entire time in assisting in the program
for the prevention of childhood tuberculosis. Transfer of the nurses to the more
specialized field of tuberculosis control will result in the district health officers

finding possibly that some of the phases of public health nursing work in their

district will show a degree of slowing up compared to the rate of increase of progress

in the past few years. On the other hand, the service of our nursing assistants in

recent years has greatly stimulated the interest and viewpoint of the nurses em-
ployed by the local boards of health and in other local public health capacities and
it is believed that they will go ahead vigorously with the development of the pro-

gram in their separate communities even though they will not be able to profit

by the assistance of the nursing assistants to the district health officers to such

an extent as has been the case in the past.

The routine examinations of hospitals, jails, lock-ups, dispensaries, etc., as re-

quired by the various statutes have been performed by the district health officers

in the several districts, and they or their nursing assistants have visited practically

every city and town in the State in the course of their routine work during the

past year.

Venereal Disease Program.

The work of the subdivision of venereal diseases for the past year has progressed

in accordance with the program originally adopted. An interesting question dur-

ing the year has been whether the decrease in the reported incidence of gonorrhea
and syphilis for the past two or three years as contrasted with the previous two
or three years represents a real decline in frequency or laxity on the part of phy-

sicians in reporting. Investigations that have been carried out by the subdivision
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of venereal diseases during the past year tend to the conclusion that this decrease

is actual and not merely fictitious and it is fair to conclude that the venereal

disease .program of the past five years has already achieved a marked degree of

success.

Certain features of the work of the division deserve special attention. One of

these has been the very excellent work carried out in -the matter of securing the

co-operation of druggists throughout the State in discontinuing the practice of

selling proprietary or quack remedies for venereal disease conditions. One of our
investigators has systematically visited the druggists of certain communities and
while there still remain many communities to be covered he has met with remark-
able success in this project. Practically all the druggists who have been ap-
proached, when the program was explained to them, have co-operated with splendid

public spirit and have turned over to the Department all of the stock of proprietary

remedies on hand and signed an agreement to refuse to dispense any such remedies
in the future. It looks at the present time as if this very serious menace to the
public health would in the near future become negligible.

Another feature of the work of the venereal disease subdivision which has been
gratifying in the past year has been the effective manner in which the co-operation

of the judges of the Superior and municipal courts and of probation officers through-
out the State has been continued. The special service which the Department has
maintained through the distribution of arsphenamine and the newer products of

sulph-arsphenamine and bichloridol has been actively maintained and extended
during the year and receives constantly the appreciation of the entire medical
professiSLff

v
uoih as evidenced by their increasing demands for these products and

by their verbal and written comments upon the assistance it gives them for the

control of venereal diseases. ~

Bacteriological Laboratory.

The work of the Bacteriological Laboratory has followed the same lines as in

other years. Approximately 33,000 examinations were made this year. This
number of examinations represents about the maximum capacity for the present

personnel and space of the laboratory. The laboratory is functioning smoothly
and effectively and its work is much appreciated by the medical profession and
local boards of health.

DIVISION OF TUBERCULOSIS (SANATORIA).

The past year has been one of great activity in the Division of Tuberculosis.

The work of supplying statistics and other information requested by the Legisla-

tive Committee on State Administration for its consideration in connection with
its study of the tuberculosis hospital problem of the State has in itself consumed
a great deal of time on the part of the personnel of this Division.

For many years past we have been striving to achieve a complete and accurate

foUow-up system on all reported cases of tuberculosis and a still more detailed

system covering former sanatorium cases. For several years this work has suffered

in development because of inability to finance a supervisor for such work. This
year the General Court acted favorably upon the recommendation of the Depart-
ment and made it possible to create the new position of Supervisor of Tuberculosis
Nursing Work which has been filled since June. Numerous improvements have
already been made in all the record systems for the follow up of reported cases

and with some slight additional changes it will be possible to collect practically

complete and satisfactory records of all known cases of tuberculosis. The im-
portance of such a system from the standpoint of effective control of the disease

cannot be overestimated.

In connection with the sanatoria, the year's work has been exceedingly satis-

factory. In line with the recommendations made by the Department last year
and approved by the Legislature, an additional physician has been obtained for

the staff of two of the sanatoria, Westfield and North Reading. Lack of housing
facilities at the present time again stands in the way of adding an additional phy-
sician to each of the other two sanatoria. These physicians have been added
primarily to furnish additional personnel in carrying out the program of examina-
tion clinics for children.
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Except for a few vacant beds for men, the sanatoria have been utilized to capacity
throughout the past year. For the last few months there has been a constantly
increasing number of patients on the waiting list, more particularly women- It is

obvious that in the near future an additional number of beds for children must
be provided inasmuch as the waiting list at Westfield is now constant and at
times becomes very long.

Dispensaries.

Although the tuberculosis dispensaries are perhaps the most important agency
we have in the State for diagnosis and supervision of tuberculosis many are proving
of little value to the community maintaining them or to the State. There are
many reasons contributing to this condition. To get at the root of the trouble,

legislation along lines recommended by the Department last year is suggested.
Next in importance are closer supervision, up-to-date uniform records, and De-
partment stimulation of the local work through conferences for the physicians
and nurses.

Children's Clinics.

The work of examining " below par " and " directly exposed " groups of school
children for the detection of beginning tuberculosis has been carried out in all

portions of the State. This activity has been received most favorably in every
community and requests for this type of service are constantly increasing. As
the problem has already been treated in detail in a previous section of the. report,

I shall not go into the matter any further at this point.

Another feature which has been worthy of attention during the past year has
been the growing inclination of medical societies to hold their meetings in the
State sanatoria from time to time. At these meetings, clinical demonstrations of

typical cases before small groups of physicians have been carried out by the staffs

of the sanatoria. This year the Department has innovated the plan of inviting

physicians in small groups to spend three days at the children's sanatorium in

Westfield in order that they may become posted as to the modern methods of

juvenile tuberculosis treatment. The reaction to this activity has been so marked
and enthusiastic that the Department proposes as part of its regular program for

the control of juvenile tuberculosis to hold these brief intensive " schools " for the
study of juvenile groups as a constant feature of the work and to set aside a small
sum of money to defray the expenses of sending local and dispensary physicians
to these schools.

On the whole, it will be seen that never in the history of the State has the work
of tuberculosis prevention been more promising. A comprehensive program for

the control of the disease is now being gradually worked out. Clinics for diag-

nosis and supervision are quite generally established, even though some of them
need considerable revision as to methods. The importance of systematic examina-
tions for juvenile tuberculosis is now being generally recognized and a definite

attempt to examine all underweight children has been made in many communities.
The problem of non-pulmonary tuberculosis is still inadequately handled and

it is to be hoped that the incoming Legislature will act on the recommendation
this Department made last year, and which has been endorsed by the Committee
on State Administration, to enable us to remedy gradually the existing situation

as to non-pulmonary tuberculosis.

DIVISION OF HYGIENE.
The activities of the Division of Hygiene fall into two major sections: (1) that

portion of the work of the Division which is being carried out under the provisions
of the maternal and infant hygiene program, and (2) the work carried on by the
Division prior to the adoption of this program.

1. The Maternal and Child Hygiene Program.

As pointed out in my last report, the program for this work as originally outlined
contemplated three principal features:

(a) A study of all maternal deaths and a study of a sufficiently large number
of infant deaths to enable sound conclusions to be drawn as to the causes thereof.
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(b) A study of the resources of various cities and towns available for the promo-

tion of child hygiene, thereafter advising cities and towns as to child hygiene

measures that could reasonably be undertaken with due consideration of their

financial and social conditions, and if possible a gathering together within each

community of all the forces interested in conserving child life.

(c) Intensive publicity concerning the methods of promoting the health of

mothers and children and of saving life from preventable causes.

A very brief statement of the progress of the work under the three headings

above stated is given on page 29 of my report but a more detailed account can

be found in the full report of the Division of Hygiene.

During the past year a special campaign called the " Baby Rights' Campaign "

was carried out through which it is believed all the doctors and public health

nurses and a large section of the public were reached. Leaflets suitable for these

groups were prepared and distributed. This particular program, however, failed

to be as effective as was anticipated because of difficulties in the matter of printing

which were beyond the control of this Department.
Another very important feature of educational work in the Division's program

has been a series of study courses for nurses on maternal and child hygiene. Be-

tween January and June the Department conducted a series of nine lecture courses

of three days each at intervals of a week. They were held in various parts of the

State selected as being naturally convenient centers for the congregating of the

nurses of the district. These centers were Boston, Fall River, Greenfield, Lowell,

New Bedford, Pittsfield, Sandwich, Springfield and Worcester. In all, nearly

five hundred public health nurses out of a thousand such nurses in the State at-

tended these conferences, and as a matter of fact a very high proportion of those

who are doing genuine maternal or child hygiene work was reached. These

conferences also furnished an opportunity for additional contact with local boards

of health and officers of local medical societies.

2. Other Phases of the Work of the Division of Hygiene.

School Hygiene. During this year concentrated effort has been directed towards

school hygiene. One of the physicians of the staff has devoted practically all of

her time to the work of school hygiene and during the latter part of the year one

of the nurses of the Department has been assigned to assist in this work.

Two definite lines of work carried out in this respect during the year have been:

(1) the raising of the standard of medical and nursing service in the schools, and

(2) the introduction into the schools of systematic health education. Great inter-

est has been enlisted all over the State in the matter of raising the standard of

school hygiene through the use of the physical record card which was prepared by
this Department last year and adopted by the Department of Education. This

card is now required for the school system of the State.

Several of our larger cities are now employing or are about to employ full-time

medical directors of school hygiene.

A series of school hygiene conferences have been held throughout the year which
have been attended by about 500 school nurses, doctors and teachers this year as

last, and these conferences have been instrumental in increasing the interest in

school hygiene all over the State.

An outline on hygiene was prepared for use in normal- schools and presented to

the Department of Education for adoption as part of their regular curriculum.

The interest in the policy of carrying out systematic methods of health education

as part of the regular school work' has shown a distinct advance during the past

year. Perhaps the city of Newton has developed the most complete method of

health education as an incidental part of the regular school system of any of the

cities of the State. Its work in this direction has been in many respects unique
and has attracted attention throughout the country, but many other cities and
towns throughout the Commonwealth are doing increasingly valuable work in

the matter of health education in the schools.

Nutrition. In the field of nutrition a distinctly new feature of this year's work
has been the instruction of mothers and children in food and its relationship to

health through the examination clinics which the Division of Tuberculosis has

carried on. This work has proved so valuable that it is planned to employ a group
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of nutrition workers for this particular purpose as a part of the regular program for

prevention of tuberculosis among school children.

There has been a constant demand for the services of the nutritionists in address-

ing groups of the public interested in nutrition and much new educational material

in reference to the subject has been prepared for the use of the general public.

Dental Hygiene. Work in dental hygiene has been carried on along much the

same lines as in the previous year. Interest in the subject of mouth hygiene is

growing steadily and the number of communities which are making provision for

preventive work among school children is extremely gratifying.

DIVISION OF BIOLOGIC LABORATORIES.

The important work of this Division has shown very marked increase during

the past fiscal year. The increase in distribution of diphtheria toxin-antitoxin

alone has amounted to approximately 20 per cent over that in 1922. The demand
for smallpox vaccine has remained at practically a constant level for several years

past but there has been an enormous increase in the demand for outfits for the

Schick test and for the toxin-antitoxin mixture for active diphtheria immunization.
The demand for these two products has been so great that it has been only with
the greatest difficulty that the laboratory has at times been able to meet the

situation. The labor problem involved has been met temporarily by engaging
emergency assistance throughout the latter part of the fiscal year. This situation

makes imperative a reorganization of personnel to a certain degree, the appoint-

ment of an additional labor force, and a substantial increase in appropriation both
for personal services and for general expenses for the forthcoming fiscal year, if

the laboratory is to supply these products at the rate at which they are needed
by the public and the medical profession of the State. The following table empha-
sizes the need of prompt adjustments of the resources of the laboratory to meet
this situation:

Product.
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Work of the Wassermann Laboratory.

The work of the Wassermann Laboratory has continued to show a sharp increase

over previous years. This showing has been somewhat of a surprise to the staff

of the Department. It had been felt that possibly the laboratory was furnishing

the maximum amount of service that would be required by the medical profession,

but if this year's experience is any criterion the prospect of having the number of

requests for examinations grow indefinitely must be anticipated. Perhaps it is

not improbable that within a few years as many as 100,000 examinations annually

may be required from this laboratory.

DIVISION OF FOOD AND DRUGS.

The Division of Food and Drugs of the Department has more varied duties

perhaps than any other Division, for in addition to the duties indicated by its

title it is also responsible under the provisions of various statutes for the super-

vision of the business of slaughtering, for the control of the cold storage industry,

for the manufacture of arsphenamine, for the supervision of factories manufactur-

ing mattresses, and for the quality of anthracite coal. Under the law it must
also make examinations of drugs, chemicals, and poisons for the police authorities.

Jointly with the local health authorities, this Division is responsible for the sani-

tation of bakeries and soft drink manufactories, and jointly with the Sealers of

Weights and Measures of the State, it is responsible for the quality of anthracite

coal supplied to the general public.

During the past fiscal year, at the request of the Commission on Administration

and Finance, an additional type of activity has been added to the work of this

Division through the transfer to it of the analytical laboratory maintained for

several years past by the Department of Mental Diseases for the purpose of passing

upon the quality of food and other products furnished under contract for the

institutions of that Department. The new Commission on Administration and
Finance has extended this type of chemical examination to include many types

of purchases made through its Purchasing Bureau for all State institutions, and
under this new arrangement many examinations have been made.

Perhaps the most striking feature of the work of this Division for the past year

has been that connected with the so called fire-proof coal legislation. Reference

has already been made to this matter earlier in this report and it is only desired

here to note that as a result of the demand for such coal analyses it has been neces-

sary to secure additional personnel for the Division. This work will probably

continue to be rather constant, although the opinion was expressed that after the

law had been in operation a short time there would be but few calls for coal ex-

amination. In this connection a problem of administration has been brought

about, that of the disposal of coal when found to be below combustible standards.

Under the statute, this Department is empowered to confiscate such coal. During
the year four carload lots have been seized and this has placed an added financial

burden upon the Division which may continue indefinitely in the future.

One interesting feature of the work of the Division has been the fact that there

has been an increase in the number of liquor samples taken by the police authorities.

This work has now grown to very heavy proportions. Detailed statistics can be

found in the full report of the Division.

There has been considerable activity during the past year in the inspection of

mattresses. In former years, the principal activity has been directed against the

sale of mattresses not tagged in accordance with law which requires a statement

of the ingredients used for filling. At the present time practically all mattresses

bear such a label. During the past year the Division has concentrated largely

upon the problem of stopping the use of second-hand material in the manufacture

of mattresses. It is extremely difficult to collect evidence of this nature sufficient

to sustain an action in a court of law, but there have been two successful prosecu-

tions during the past year.

There have been no unusual features in the supervision of cold storage this year

except that the very large pack of mackerel in 1922 could not be disposed of dur-

ing the following twelve months allowed for storage under the law, and inasmuch
as this valuable food fish was found to be in good condition, a further extension
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of storage was granted under the provisions of the law authorizing such extensions.

There has been a very marked increase in the demand for arsphenamine manu-
factured by this Division. During the past year sulfarsphenamine has been pro-

duced on an experimental basis but its use has been so gratifying to the medical

profession of the State that a heavy demand for this product is indicated. It

does not seem likely, however, that this demand will be accompanied by any
reduction in the demand for arsphenamine. At the present time the increase in

the demand for arsphenamine is about 25 per cent annually.

From the standpoint of the law-enforcing activities of the Division, I would
report that 275 prosecutions have been carried out during the past year. Convic-

tions were obtained in 256 instances. In 71 instances extensions of time on goods

in cold storage were granted on the petition of the owner. Seven such requests

were refused and in 78 instances lots which had been in storage for the full 12

months without requests for extension having been made, were ordered out of

storage. Twenty-nine confiscations of varying amounts were made of food

products in warehouses and five in stores and markets.

Appended is a summary of the kinds of samples examined by this Division for

the past fiscal year and the year 1922.
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Expenditures of Tuberculosis Sanatoria for the Year ended
Nov. 30, 1923.
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Report of Division of Sanitary Engineering

X. H. Goodnough, Director and Chief Engineer.

Oversight and Care op Inland Waters.

Water Supply and Sewerage.

The Division received during the year 1923 a total of 241 applications for advice

with reference to water supply, drainage and sewerage, the largest number for

many years. Of these applications, 164 related to water supply, 9 to sources of

ice supply, 29 to sewerage, 9 to pollution of streams, and 30 to miscellaneous

matters.

A water supply was introduced near the end of the year 1923 in the town of

Warren, increasing to 218 the total number of cities and towns supplied with
water from public works out of the total of 355 cities and towns in the State.

The total population of these cities and towns, according to the census of 1920, is

3,706,016, while that of the 137 towns which have no general system of water
supply is 146,340; thus, about 96 per cent of the inhabitants of the State live in

cities and towns supplied with water from public works.

Water Supply Needs and Resources.

The seriousness of the water supply situation in many of the communities of

the Commonwealth, of which warning has been given in previous reports, has

been strongly emphasized by experience in 1923. Very serious shortages of water
have occurred in many communities entailing in some cases the necessity of drastic

restrictions on water consumption and the prevention of its use for essential pur-

poses which in some cases seriously affected the public comfort and in others made
necessary the taking of water from sources of inferior quality, the use of which
involved danger to the public health.

The health of the State has improved constantly for many years with the in-

crease in scientific knowledge and consequent improvement in public sanitation,

in which a most important factor is a pure and adequate water supply. The
continuance of this improvement is now menaced by the conditions affecting many
of the public water supplies, chiefly by reason of the fact that adequate provision

has not been made to meet the needs of the immediate future under unfavorable

weather conditions, of which the past year has furnished but a brief example.

Notwithstanding the drouth of last summer and autumn, the rainfall for 1923 in

the State as a whole has been approximately equal to the average for a long period

of years. In certain areas the precipitation has been considerably above the

average as, for example, in the watersheds of the Sudbury and Nashua rivers,

from which is drawn the water supply of the Metropolitan Water District and a

part of that of the city of Worcester. The reason for the shortage of water sup-

plies in a year in which the rainfall in the State as a whole nearly equalled the

average is found chiefly in the fact that the use of water in many communities
exceeds the safe capacity of the sources of supply. That shortages in many of

the water supplies have not occurred before is due to the further fact that since

1911 the rainfall on the whole has been gradually increasing and for several years

continuously has been favorably distributed for water supply purposes besides

being generally in excess of the average During these years also there has been
a constant increase in water consumption until at the present time the quantity

of water used in most communities exceeds by 20 to 40 per cent or more the amount
required 8 or 10 years ago. With a drop in precipitation to average conditions

in parts of the State and with the greater part of the rainfall concentrated in the

first 4 and last 3 months of the year, leaving a considerable deficiency in the re-

maining months, the inevitable result was the occurrence of serious shortages in

many places.

In the report of last year it was shown that water consumption in a large number
of very fully metered cities and towns outside of the Metropolitan district has

been increasing at rates of from 3.2 to 3.5 per cent per year. Yet, since the be-

ginning of the war, water works construction has practically halted on account of
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the deterrent effect of the increase in the cost of construction, in the apparently

delusive hope of an immediate return to pre-war conditions. The experience of

the past year has been no doubt a sufficient warning in certain cases to lead to

improvement, but many cities and towns are supplied from large storage reservoirs

adequate to tide over a drouth of two or three years' duration, and on these sources

a short drouth like that of 1923 has little serious effect, provided the total yearly

precipitation is not deficient. The water supply of the Metropolitan Water
District is typical of such sources. The great Wachusett Reservoir on the Nashua
River is capable of supplying the present Metropolitan Water District for more
than a year at the present rate of water consumption if no water ran into it, but it

is necessary to remember that the present quantity of water stored there is the

accumulation of previous years in which the quantity drawn from it was much
less than will hereafter be the case, for the quantity of water drawn in each year

from the Wachusett and Sudbury reservoirs, including Basin 3, already exceeds

the average yearly quantity of water which runs into these reservoirs. Under
these conditions with an increasing water consumption their gradual depletion is

inevitable hereafter, unless the draft upon them is reduced or other sources pro-

vided, or unless a high rainfall continues for an unprecedented period. Even in

the brief period of low rainfall in the summer and early autumn of 1923, the reser-

voir was drawn down faster and farther than ever before in so brief a time. This

occurrence is an indication of what would happen in a period of dry years such as

have occurred five or six times in the past century, yet the yield of the Wachusett
Reservoir during 1923 was above the average for the 27 years since measurements
of the flow of the Nashua River were begun. The average daily flow per square

mile of watershed in that period has been 1,101 million gallons, while in 1923 it

amounted to 1,207 million gallons, or 10 per cent in excess of the average. In

7 of the 27 years during which the flow has been measured the yield has been
more than 18 per cent less than the average, and in the dry period 1908-11 the

yield for 4 continuous years was over 25 per cent less than the average. Periods

of years of low rainfall will inevitably continue to occur in the future as they have
in the past, and a period of dry years such as that just referred to, if it should

occur in the immediate future, would exhaust the Wachusett supply.

Under present conditions, the Metropolitan district is using all of the water of

good quality that its sources are capable of supplying and somewhat more, and in

case of a dry period dependence would have to be placed upon the inferior supplies

obtainable from the South Sudbury and Cochituate sources, which are unfit for

use unless properly filtered. Even with filtration and the use of these sources to

their fullest capacity, the supply of water available to the district will be sufficient

for only a few years, the length of the p3riod depending upon the growth of popu-
lation and the increase in the use of water and upon the quantity of water re-

quired for other communities which, though not members of the Metropolitan

Water District, nevertheless depend upon it for their increasing needs in case of

a drouth.

The population of the Metropolitan Water District and of the communities
about it in which the consumption of water has reached or will shortly reach the

safe yield of their present sources of supply, including the city of Worcester, in-

creased in the 10 years from 1910 to 1920 from 1,456,914 to 1,708,850, an increase

of 251,936, or 17 per cent. That is, the growth in these 10 years was equivalent

to the addition of a city approximately the size of Providence, Rhode Island. The
total consumption of water by this population in the first 9 months of 1923 amounted
to over 173 million gallons per day, while the aggregate safe yield of the present

sources of supply in a dry period is less than 200 million gallons per day, leaving a

surplus of some 25 million gallons per day, including the yield of the Southern
Sudbury and Cochituate sources. Thus, these communities are using 87 per cent

of the safe yield of all their sources of supply and over 100 per cent of the safe yield

of those sources which are capable of yielding good water.

Some of the sources included in this group of municipalities have become inade-

quate during the past year and water has been drawn from the Metropolitan
sources to supplement them. In others the experience in the brief drouth of 1923

has indicated clearly the need of providing additional sources of supply for future

requirements. The increase in the average daily consumption of water in these
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places between the years 1915 and 1922, years in which the conditions affecting the

use of water were quite comparable and which undoubtedly represent conditions of

minimum increase, amounted to 25,290,000 gallons, or 3,613,000 gallons per year.

This Department has recommended in previous reports an investigation of the

question of providing additional water supplies for the cities and towns dependent
for all or a part of their water supply upon the Ipswich River.

These municipalities include the cities of Salem, Beverly and Peabody and the

town of Danvers, while the town of Marblehead, though not taking water from
the Ipswich valley, is likely to look either to that source or to some of its neighbors

for additional water when needed, since the consumption of water in the town
already probably equals the safe yield of its sources of supply. All of these munici-

palities, except Marblehead, depend for their water supplies upon storage reservoirs

of considerable size and, while these were depleted, in some cases seriously, during

the short period of dry weather in 1923, the supplies proved adequate for all re-

quirements. Nevertheless, all of these municipalities are now using water in

excess of the safe yield of their sources of supply and, unless immediate provision

is made for their requirements, shortages will inevitably be experienced in the

next dry period.
• The town of Danvers can probably supply itself for some years to come with

an additional supply from Boston Brook, which the town is authorized to take

under the provisions of a legislative act, through works which can be built in a

few months, but in the case of Salem, Beverly and Peabody joint action is likely

to be necessary either for the construction of storage reservoirs in the Ipswich

River watershed or for securing additional water from some other source. In

either case, the construction of necessary works would require many months and
possibly several years, and a beginning upon this most important work should

not be longer delayed.

Serious conditions also exist as regards water supply in the Merrimack Valley,

but as this question was investigated and a report presented to the Legislature of

last year (House Document 1450, 1923) reference is made to that document for

information on a water supply for that section of the State.

The Sanitary Protection of Water Supplies.

Under the provision of Chapter 111 of the General Laws, rules and regulations

were established by this Department during the past year for the sanitary protec-

tion of the water supply of the Ashfield Water Company and for the water supply

of the Cohasset Water Company. Rules and regulations have been adopted by
this Department for the protection of the water supply of the following cities,

towns and districts in addition to the Metropolitan Water Supply up to the end
of the fiscal year, 1923:

Abington & Rockland
Adams
Amherst
Andover
Ashburnham
Ashfield

Attleboro
Braintree

Brockton & Whitman
Cambridge
Chester
Chicopee
Cohasset
Concord
Dalton
Danvers & Middleton
Easthampton

Fall River
Falmouth
Fitchburg
Gardner
Great Barrington

(Housatonic)
Greenfield

Haverhill

Hingham & Hull
Holden
Holyoke
Hudson
Lee
Leicester (Cherry Valley

& Rochdale)
Leominster
Lincoln & Concord

Lynn
Marlborough
Maynard
Medfield (State Hospital)

Montague
Newburyport
Northampton
North Andover
Northborough
Norwood
Peabody
Pittsfield

Plymouth
Randolph & Holbrook
Rockport
Russell

Examination of Public Water Supplies.

The public water supplies of the State have been examined as usual during the

year by the engineers of this division and samples of the water of the various



P.D. 34. 33

sources have been analyzed chemically and microscopically, the latter in the case

of surface waters, while bacterial examinations have been made of those waters

where such tests appeared to be necessary or desirable. The results of the chemi-

cal analyses and bacterial examinations have shown that several of the water

supplies of the state, especially those where the draft is nearly equal to the safe

yield, deteriorated in quality somewhat during the period of a short drouth in

the late summer and early autumn. The following are the average yearly results

of chemical analyses of samples of water from public sources examined during the

year 1923.

Analyses of the Water of Public Water Supplies.

Averages of Chemical Analyses of Surface-Water Sources for the Year 1923.

[Parts in 100,000.]
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Averages of Chemical Analyses of Surface-water Sources^ etc.

[Parts in 100,000.]
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Concluded.
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Averages of Chemical Analyses of Ground-water Sources for the Year 1923.

[Parts in 100,000.]

City oh Town.

Acton (West and
South Water Sup-
ply District)

Adams (Fire Dis-
trict) .

Amesbury
Ashland

Attleboho
Auburn
Avon
Ayer

Barnstable
Bedford
Billerica

Braintree
Bridgewater
Brookline

Canton

Chelmsford (North
Chelmsford Fire
District)

Chelmsford (Water
District)

Chicopee (Fair-
view)

Cohasset

Dedham

Deerfield (Fire
District)

Douglas
Dracut (Water Sup-

ply District)

Dracut (Collinsville)

Dudley
Duxbury (Fire and
Water District) .

East. Brookfield
Easthampton
Easton (North

Easton Village
District)

Edgartown
Fairhaven.
Foxborough (Water

Supply District)
Framingham
Franklin
Grafton
Granville
Greenfield

Groton
Groton (West Gro-

ton Wate.. Supply
District)

Hingham
Holliston
Hopkinton
Kingston
Leicester (Water

Supply District) .

Leicester (Cherry
Valley and Roch-
dale Water
District)

Littleton
Lowell

Manchester

Source.

Tubular wells

Tubular wells
Tubular wells
Tubular wells, old

supply
Tubular wells, new

supply
Wells
Tubular wells
Wells
Large well .

Tubular wells
Tubular wells
Large well .

Old wells .

New wells .

Filter-gallery
Wells
Tubular wells and

filter-gallery, fil-

tered
Springdale well .

Well near Henry's
Spring

Tubular wells

Tubular wells

Tubular wells
Tubular wells
Dug well, filtered

Large well and
tubular wells .

Wells
Tubular wells

Tubular wells
Tubular wells
Tubular wells

Tubular wells

Tubular wells
Tubular wells

Well .

Large well .

Tubular wells

Tubular wells
Filter-gallery
Tubular wells

Filter-gallery
Well .

Well near Green
River

Large well .

Tubular wells
Wells
Large well .

Tubular wells
Tubular wells

Wells

Wells
Tubular wells

Boulevard wells

(tubular)

.

Boulevard wells,

filtered

Wells

o
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Averages of Chemical Analyses of Ground-water Sources, etc. — Concluded.
[Parts in 100,000.]
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Water Supply Statistics.

All of the 39 cities and 179 of the towns in the State now have a public water
supply. Of the 137 towns not having a public water supply there are onfy 12

towns which have a population by the census of 1920 in excess of 2,500. These
towns are as follows:

Tewksbury, population
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Water Supply Statistics

—

Continued.
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Average Daily Consumption of Water in Various Cities and Towns in 1923
Concluded.
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The most marked deficiencies were found in two comparatively small areas, one
along the Connecticut River, where the deficiency amounted to nearly 5 inches at

Turners Falls, Amherst and Springfield, and the other in the extreme northeastern

part of the State, extending from Boston, Cambridge and Waltham northeasterly

to the lower Ipswich vallejr, in which the deficiency was between 4 and 8 inches,

the greatest deficiency at any point being 7.95 inches at Wenham Lake.

The seasonal distribution of the rainfall was quite different from that which
has obtained continuously for many years. There was a marked excess of precipi-

tation in the months of January and April, and also in October, November and
December. There was a considerable deficiency in February, and the rainfall for

March was slightly below the average, while the precipitation in the remaining

months of the year— May to September, inclusive— was continuously below
the normal, the deficiencies being slight in the months of June and July and great-

est in May, August and September. The result of this distribution of the rain-

fall was to produce a short but serious drouth in a large part of the State in the

late summer and early autumn. About one-third of the rainfall for the year

occurred in 2>^ months, between the middle of October and the end of December.
The following table shows the normal rainfall, the rainfall for the year 1923,

and the excess or deficiency of the precipitation in each month as compared with

the normal.
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The following table gives the rainfall upon the Sudbury River watershed and
the total yield expressed in inches in depth upon the watershed (inches of rainfall

collected) for each of the past six years, from 1918 to 1923, inclusive, together
with the average for a period of forty-nine years, from 1875 to 1923:

Rainfall, in Inches, received and collected on the Sudbury River Drainage Area.



P.D. 34.

Nashua River.

43

The average yield of the South Branch of the Nashua River at the outlet of

the Wachusett Reservoir, Clinton, during the year 1923 was 1,207,000 gallons per

day per square mile or about 10 per cent in excess of the normal for the past 27
years. The yield in the months of January, March, April, November and Decem-
ber was in excess of the normal, the greatest excess occurring in the month of April.

The greatest deficiency occurred in the month of February and deficiencies also

occurred in the months of June, July, August and September, while the yield for

the months of May and October were practically normal. The average yield for

the six driest months, June to November inclusive, was 424,000 gallons per day
per square mile, or about 24 per cent below the normal yield for that period during
the past 27 years, though more than twice as great as the flow in dry seasons.

Nevertheless the lowering of Wachusett Reservoir during the past year was greater

than for many years.

The following table shows the relation between the yield of the Nashua River
during each month of the year 1923 and the normal yield of that stream as de-

duced from observations during the past 27 years, that is from 1897 to 1923 in-

clusive. The drainage area of the Nashua River above the point of measurement
was 119 square miles from 1897 to 1907, and 118.19 square miles from 1908 to 1913
inclusive. Since January 1,1914, the city of Worcester has been diverting water from
9.35 square miles of this area for the supply of that city, leaving the net drainage
area above the Wachusett clam 108.84 square miles. In the calculations of yield,

allowance has been made for the water overflowing from the Worcester area.

Table showing the Average Daily Yield of the South Branch of the Nashua River for
Each Month in the Year 1923, in Cubic Feet per Second per Square Mile of
Drainage Area, and in Million Gallons per Day per Square Mile of Drainage
Area; also, Departure from the Normal.
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Rainfall, in Inches, received and collected on the Nashua River Drainage Area—
Concluded.
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area, or about the normal flow for the past 44 years for which records are available.

The flow was in excess of the normal in the months of April, May, November and
December, and less than the normal in the other eight months of the year.

In order to show the relation between the flow of this stream during each month
of the year 1923 and the normal flow as deduced from observations during 44
years, from 1880 to 1923, inclusive, the following table has been prepared.

Table showing the Average Monthly Flow of the Merrimack River at Lawrence for the

Year 1928, in Cubic Feet per Second per Square Mile of Drainage Area; also,

Departure from the Normal Flow.
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Table showing the Average Weekly Flow of the Sudbury, South Branch of the Nashua
and the Merrimack Rivers for the Year 1928, in Cubic Feet per Second per Square
Mile of Drainage Area.

Week ending
Sunday—

Jan.

Feb.

Mar. 4
11
18
25

Apr. 1
8

15
22
29

May 6
13
20
27

June 3
10
17
24
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filter beds at Westborough and at the Grafton State Hospital. Certain recom-

mendations of the Department as to improvements in the system of sewage dis-

posal, both of the town and of the hospital, have not yet been carried out, but

the leakage into the Westborough sewerage system has been materially reduced

during the year, thus reducing the quantity of sewage requiring disposal.

Below Hudson and Maynard the condition of the stream has been about as in

the previous years, and the same is true at its junction with the Sudbury River

at Concord.

Blackstone River and Worcester Sewage Disposal Works.

The condition of the Blackstone River has shown at various points throughout

its length an increased pollution as compared with previous years, especially in the

lower part of its course "within the limits of the State in Northbridge, Uxbridge and
Millville where its condition was worse than has been observed at any time.

The city of Worcester has continued diligently the construction of its new
sewage disposal works, and the expenditures required by the act have been made.

Nevertheless, considerable difficulty 'has been experienced in completing as much
of the work as was expected during the year. Chapter 171 of the Special^ Acts

of the year 1919, under which act the new sewage disposal works for the envy of

Worcester are being constructed, provides that these works shall be completed on

or before the first day of April, 1924. Notwithstanding the fact that work has

been carried on as diligently as practicable it seems doubtful, unless the weather

conditions are very favorable, whether the works will be ready for operation at

that date.

Special observations were made by the Department in the latter part of August,

1923, as to the character of sewage and effluent discharged into the Blackstone

River and as to the flow of the river and the condition of its banks, bed and
waters. Very briefly, the results of this test have shown that the quantity of

sewage discharged at the Worcester sewage disposal works was at this time much
larger than the quantity of water flowing in the Blackstone River above the works.

As compared with a similar test made in September, 1895, the recent test shows

that the quantity of sewage has about doubled in the intervening years though it

remains of about the same character as it was at the time of the earlier test.

Samples of the river water collected during the recent test showed a considerable

increase in the amount of organic and inorganic solids and iron both above and
below the sewage disposal works, as compared with 1895. Below Millbury and
farther down stream the river was found to be in considerably worse condition

than at the time of the earlier test.

The results of analyses of special and regular samples of sewage and effluent

from the Worcester sewage disposal works and of the Blackstone River at various

points throughout its course follow:
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Charles River.

The Charles River in the upper portion of its course has been more seriously

polluted during the past year than at any time since sewage disposal works were
first constructed for the towns in the upper part of the valley. This condition is

due to several causes, chiefly to the overflow of unpurified sewage from the Milford
sewerage system.

The condition of Mine Brook below the Franklin sewage niters has also been
somewhat more objectionable than in any recent year.

The pollution discharged into the stream has had a marked effect upon its con-
dition in the lower portion of its course, and in the dry weather in the late

summer and early autumn great numbers of organisms appeared in the river

below Dedham.
Chicopee River.

The construction of new filter beds at Spencer has effected an improvement in

the condition of the upper waters of the Quaboag River, one of the main tributaries

of the Chicopee. The samples of the Ware River in Hardwick have shown a
slight increase in pollution as compared to the last few years, and this increase

has been noticeable from that point to the mouth of the stream. The condition

of the river at Wheelwright was a cause of complaint early in the summer. The
Chicopee River below the confluence of the Quaboag, Ware and Swift rivers has
shown no material change in condition during the past year.

Concord and Sudbury Rivers.

The Sudbury River below Saxonville has shown evidence of rather more serious

pollution than in any recent year, due chiefly to the discharge of wastes from mills

in that village and partly to the overflow of sewage from the sewage disposal works
of the town of Framingham into one of the tributaries of the river above Saxonville.

During the year, a sewerage system has been constructed in the village of Saxon-
ville which is designed to remove also the wastes from the mills at this point.

At the mouth, this stream has been in somewhat better condition than in recent

3
rears. The Concord River below Concord has shown no change, though at Lowell
the river is badly polluted and was the cause of considerable complaint during the
latter portion of the year.

Connecticut River.

The condition of the Connecticut River has shown little change in its upper
waters, although below Springfield there has been a slight increase in pollution

during the year.

The Mill River below Northampton has shown more evidence of pollution than
at any time since observations of its condition were begun, due to the discharge

of sewage from the city of Northampton directly into the river.

The Manhan River which receives sewage from Easthampton has also shown
more evidence of pollution at its mouth than in any recent year.

Deerfield River.

Complaint was made late in the year relative to the pollution of the Deerfield

River at points in the upper portion of its course in Massachusetts, and a special

examination of this river was made which shows that the pollution is due in part

to the discharge of certain wastes from the manufacture of pulp at a mill in the

State of Vermont and in part to the discharge of waste from a paper mill a short

distance below the State line. The Department has been informed that the

operation of the pulp mill in Vermont is to be discontinued during the coming year.

French River.

The results of the analyses of samples of water from the French River below the

town of Webster have shown additional evidence of pollution, and in response to

a complaint a special examination of this stream was made early in the year which
showed that the offensive condition was due largely to the discharge of sewage
from sewers of the town of Webster.

Plans for a sewage disposal system for the town of Webster were approved by
the Department in 1899, but the works have never been constructed, and the

Department sent a communication to the Board of Sewer Commissioners of Web-
ster under date of March 8, 1923, from which the following is quoted:
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" In the opinion of the Department, the sewage should be removed from
the river without further delay in order to prevent a great nuisance in this

stream below the town and injury to the rights of the inhabitants of the valley.

The construction of the necessary disposal works should be delayed no longer

than may be necessary for the selection of another location for filters, if it

should be deemed desirable to change the plan from that already approved."

No definite progress appears to have been made by the town of Webster in the

matter of preventing the great nuisance which is caused by the discharge of the

sewage of the town untreated directly into this river.

Hoosick River.

The condition of this river below North Adams and down to the State line has

been more offensive than in any recent year, a condition which is due to the dis-

charge of sewage into the stream chiefly from the city of North Adams. The De-
partment has repeatedly recommended the construction of works for the treat-

ment of the sewage from this municipality but no action has been taken thereon.

Housatonic River.

Samples of water collected from the Housatonic River below Pittsfield have

shown more evidence of pollution than in any year since the observations of the

condition of this river were begun many years ago. An inspection of the stream

shows that large quantities of sewage overflow at times from the sewage pumping
station of the city of Pittsfield, and that the river also receives sewage from other

towns, as well as large quantities of manufacturing wastes. The river will inevit-

ably soon become a nuisance unless a remedy for these conditions is provided.

Merrimack River.

A special investigation has been made of this stream and its tributaries during

the year in connection with the provisions of Chapter 49 of the Resolves of 1923

directing the Department to prepare plans for the disposal of the sewage of the

cities and towns in this valley, and the results of this investigation will be presented

in a special report. Briefly, the examinations have shown that the condition of

the river throughout its course in Massachusetts is more objectionable than in

earlier years.

Millers River.

The condition of Millers River below Gardner shows more evidence of pollution

than in any recent year, a condition due chiefly to the falling off in efficiency of the

Gardner sewage disposal works occurring at the same time as a rather low flow in

the streams. Below Athol and below Orange also the condition of the stream was
less satisfactory than in earlier years.

Nashua River.

The North Branch of the Nashua River above the sewage disposal works of the

city of Fitchburg has been more objectionable than in any year since those works

were constructed, and the same is true of its condition below the city of Leominster

and throughout the remainder of its course to its confluence with the South Branch.

The improvement effected by the treatment of the sewage of the city of Fitchburg

at the disposal works has now been largely offset by increasing pollution from man-
ufactories in Fitchburg and especially by the increasing quantities of untreated

sewage discharged into the river from the city of Leominster.

The South Branch of the Nashua River above the Clinton sewage disposal works

has shown more evidence of pollution than in any recent year, while below these

works the river water has contained more putrescible organic matter than for

many years.

The condition of the main river below the confluence of the two branches has

been more objectionable than in any recent year.

The pollution of the north branch of the Nashua River below Fitchburg has

resulted in much complaint during the year, and a special investigation of the

sources of pollution has been instituted. While this work had not been completed

at the end of the year it indicates the necessity for such action by the Legislature

as will prevent the discharge of offensive substances into this stream, as was recom-

mended by this Department in its report to the Legislature of 1920, which will be

found in House Document No. 873 of that year.
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Neponset River.

Examinations of the condition of the Neponset River have shown that in most
of its course its condition has been more objectionable than at any time for a

number of years. On several occasions oxygen has been absent from the river

water at the lower end of the Fowl Meadows, while the waters of Hawes Brook,

one of its tributaries, though containing less organic matter than usual has, never-

theless, been in a foul and offensive condition during a considerable part of the

year. There is also more evidence of pollution in the upper waters of the river

both above and below Hawes Brook than has been the case in recent years.

Taunton River.

The Salisbury Plain River below Brockton and the Matfield River, into which
the Salisbury Plain River flows, have shown more evidence of pollution than at

any time during the last two or three years. The Coweeset River has also shown
a marked increase in pollution, and during the past year this stream below the

Brockton sewage disposal works has been in a more offensive condition than in

any year since the observations of its condition were begun in 1901. An increase

in pollution is also noted in the Town River both above and below Bridgewater,

due to the effluent from the Brockton sewage disposal works and to the discharge

of sewage from Bridgewater. Mill River at its mouth (in Taunton) shows increas-

ing evidence of pollution, and the same is true of the main stream below Taunton
and also at Berkeley Bridge.

Other Rivers.

The results of the analyses of samples of water from other rivers, including the

Ten Mile and Westfield rivers, have shown in general an increase in pollution as

compared with earlier years.

Examination of Sewage Disposal Works.

The new sewer for conveying the sewage of Andover including that of Shawsheen
Village to the Merrimack River was practically completed at the end of the year,

and the Andover sewage disposal works will shortly be abandoned.

At Brockton the new sewage disposal works consisting of a series of settling tanks

and two acres of trickling filters have been in use throughout the year and for

several months a very large portion of the sewage has been applied to these filters,

thus making it possible to rest the sand filter beds.

At Clinton the usual observations of the operation of the filter beds have been
continued and samples of sewage and effluent have been analyzed at regular inter-

vals. A large quantity of sewage has been allowed to overflow during a portion

of the year, thus relieving the filters of a considerable load, but some of the beds

have been badly clogged during much of the year.

Improvements in the sewage disposal system at Framingham have been under
construction during the year which include Imhoff tanks and a considerable addi-

tional area of filter beds. The new works were practically completed at the end
of the year.

The sewage from the city of Gardner has not been satisfactorily purified during

the year, and the percentage of putrescible organic matter removed is one of the

lowest of any sand filter plant of the State. An improvement in the means of

treating the sewage of Gardner is greatly needed.

At Milford large quantities of sewage have been wasted into the river during

the year but additional sewage disposal works are under construction and with

their completion should provide means of caring for all of the sewage of the town.

A small addition has been made to the filter beds at Hopedale to keep pace with

the extension of the sewerage system to a newly developed section of the town.

Additional filter beds have been constructed also at Norwood and at Spencer,

and a considerable improvement has been made at Westborough by work done
in the prevention of leakage of ground water into the sewerage system.

At Natick the filter beds have been badly overloaded during the year and
have become a serious nuisance, while at Pittsfield the works are inadequate for

the treatment of all of the sewage and large quantities are wasted into the Housa-
tonic River.

One of the most seriously objectionable conditions caused by sewage disposal
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works is that at Southbridge where putrefying sewage on the surface of the filter

beds has been the cause of much complaint. These works are entirely inadequate

for the disposal of the sewage of the town, and additional provision for proper

treatment should be made at the earliest practicable time.

The average results of analyses of samples of sewage and effluent and statistics

concerning the more important sewage disposal Works in the State are presented

in the following tables:



P.D. 34. 55

a

§0q o
oq » a"

g <» Ph

-^ "»

«fc»

c^

^

O

K

pq

<



56 P.D. 34.

nq.

Si. g
ss, <»

CQ S S

60
S3
& .

co <-j

^

o



P.D. 34. 57



58

g

^53

I

oq

-a

•t3 <»

Si,
C£ ©

53 05 o *

§42°
si

Do"" 1

^8

05

6

g

Eh

?2 a.a

cS c3 q*-

S«a°-S

as i -p ^ r

ft 3 o 03

JSOo D. £
_Q P.

o « o a

ua >i o3M-i JO TO ^. W n
03 g

03 0_

1 —i-S CDr3

O
£8.2.
)00 03

Jj
•

P-.

> P.3-.

B^j[

uaSoi^ij^ iqBppfjj ^

OO



P.D. 34. 59

Table No. 5. — Average Results of Analyses of Monthly Samples of Effluent from
Sand Filters.

[Parts in 100,000.]

City or Town.
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Examination of Sewer Outlets Discharging into the Sea.

During the past year a sewer outlet for certain thickly settled sections of the

town of Hull discharging into the Weir River or Hingham Bay was constructed

and will be ready for operation during the coming season.

A special examination was made in the latter part of the year of the outlet of

the sewerage system for the city of Lynn. An investigation to determine the

best practicable method of disposing of the sewage of this city was made in 1915

by this Department acting jointly with the authorities of the city of Lynn, and a

report with plans for an outlet into the sea was presented to the Legislature of

1916 and printed as Senate Document 450 of 1916. The sewage of the city is

now discharged upon the flats adjacent to the water front and the wooden flume by
which the sewage was conveyed a short distance from the shore line is no longer in

operation. The outlet is located at no great distance from the thickly settled por-

tion of the city and the serious nuisance created by the sewage is a menace to the

public health. It is important that suitable action be taken to remove this

nuisance at the earliest practicable time.

Investigations have been made during the year under Resolves of 1923, Chapter

64, providing for an investigation of sewerage and sewage disposal for the cities

of Salem, Beverly, and Peabody and the town of Danvers and for certain public

institutions, and the information relative to this matter will appear in a special

document. A special report relative to the condition of the North River and the

sewerage of Salem and Peabody was presented to the Legislature of 1922 and
printed as House Document 1175 of that year. No changes have been made in

the sewer outlets of Peabody and Salem or in that of the city of Beverly during

the past year.

Special examinations have been made during the year of the sewer outlets of

the North and South Metropolitan sewerage districts and of that of the Boston
main drainage system, and very little change has been noted in the conditions

surrounding these main sewer outlets. No change of importance has taken place

in the conditions about other sewer outlets discharging into tidal estuaries, some of

which continue to be highly objectionable. The outlets discharging into deep

water continue to operate satisfactorily.

Nuisances from Noisome Trades.

During the past year the works of the Massachusetts Oil Refining Company at

East Braintree were purchased by the Cities Service Refining Company. Under
date of July 23 the Cities Service Refining Company in a communication to the

Department described in general terms the methods of operation which the com-
pany proposed to follow and stated that the company desired to begin operations

on or about August 1. Under date of August 14 the Department sent the follow-

ing order to the company

:

" The Department of Public Health has considered your request for authority

to begin the operation of the works for the distillation of oils at East Braintree and
on Aug. 13, 1923, examined the works during an experimental run thereof suggested

in a communication of the engineer of the Department dated Aug. 3, 1923.
" The information furnished as to the proposed process of operation is to the

effect that it is fundamentally different from that which was used by the Massa-
chusetts Oil Refining Company, and consequently there are problems to be worked
out as they arise in connection with using the continuous system instead of the

batch process and running to fuel oil instead of to coke.
" The Department finds that material improvements have been made at the

works, and in view of the further improvements promised and now in process of

installation, together with the proposed changes in processes involved, it is probable

that, with the installation of proper means of preventing odors before the use of

each process is begun, objectionable conditions can be avoided.
" The Department hereby approves the operation of the works in accordance

with the following order:
" Ordered that in view of the material improvements that have already been

made at the works and the change in method of operation to be used by the Cities

Service Refining Company in its operation of the oil refinery plant at East Brain-

tree, Massachusetts, authority of the Department is hereby given to the said
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Cities Service Refining Company to operate said plant to the extent outlined in

its letter to the Department dated July 23, 1923, until the Department shall by
reason of nuisance or for the protection of the public health find it necessary to

modify or rescind this order."

The refinery was reopened toward the latter part of August and at the end
of the year about 70 per cent of the plant was in operation. Some complaint was
made during the period when deposits left by the old company were being removed
at the suggestion of this Department but other than this practically no complaint

has been made and the observations have not shown offensive conditions.

In connection with the matter of complaint of offensive odors in the vicinity

of the refinery of the Beacon Oil Company in Everett the Department sent a com-
munication to the petitioners under date of March 20, 1923, from which the fol-

lowing is quoted:
"As a result of its investigations, the Department finds that there are odors

of various kinds arising from the different industrial works and other sources in

this neighborhood which are more or less noticeable in the district. The locality

in which the works are situated is an industrial district containing many works
which are the cause of more or less odor but which works are essential to the needs
of the community and should not be discontinued if odors from them can be made
unobjectionable.

" The observations of the Department in the region about the works of the Bea-
con Oil Company do not show that the character and intensity of the odors recog-

nizable therefrom beyond the limits of the refinery property in recent months are

of such an objectionable nature as to require that the further carrying on of the

business of refining oil at these works should be prevented. In the opinion of

the Department, if the devices for preventing odors are properly controlled and
operated, the business of refining oil as at present conducted can continue to be
carried on in this locality without injury to the public health and comfort. The
Department, so far as means allow, will continue the observations of conditions

in this locality, the results of which will be available at any time."

Further complaint has since been made relative to this matter and further inves-

tigations are now being made.
As a result of its investigations in the vicinity of the refinery of the New Eng-

land Oil Refining Company in Fall River, the Department sent a communication
to the petitioners in Fall River under date of Sept. 22, 1923, from which the fol-

lowing is quoted:
"As a result of its investigations, the Department finds that slight oily odors

escape at times from the refinery, more particularly from the various chimneys,
which have not been found to be more noticeable or objectionable during these

investigations than those discharged from other furnaces in which fuel oil is burned.
" In the opinion of the Department, the business of refining oils at these works

can be continued without injury to the public health, comfort and convenience
so long as the devices for preventing the escape of odors are properly maintained
and controlled."

Early in August the Department received a petition signed by a large number
of inhabitants of Provincetown and Truro relative to offensive odors escaping
from the plant of the East Harbor Fertilizer Company located in Truro near the
Provincetown line, and the Department held a hearing on this matter in Province-
town on Aug. 15, 1923. As a result of this hearing and of observations within the
plant and in its vicinity, the Department, under date of Oct. 16, 1923, ordered
the company to desist from the further manufacture of fertilizer and oils. This
plant is now closed.

Improvement of the Neponset River.

A contract was made in the latter part of 1922 with the William L. Miller Com-
pany of Boston for the restoration of certain rights of way in the Fowl Meadows
by the construction of two bridges and the work under this contract was com-
pleted early in 1923.

The commission appointed by the Supreme Judicial Court in 1921 to determine
what proportion of one-half of the expense of the improvement of the Neponset
River shall be paid by the city of Boston and the various towns mentioned in
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Acts of 1911, Section 655, has held several hearings and taken several views of

the lands under consideration. The commission had made no report at the end
of the year.

Special Investigations.

Two special investigations were committed to the Department by the Legisla-

ture of 1923; one relative to sewerage and sewage disposal in the Merrimack River
Valley and the other to sewerage and sewage disposal of the cities of Salem, Beverly,
Peabody and the town of Danvers, and for certain public institutions. Work on
these investigations has been carried on since the resolves were passed and the
results are presented to the Legislature in separate reports.

During the past year the Division has investigated conditions affecting the
water supply and fire protection at the four state sanatoria under the administra-
tion of the Department and has advised as to certain requirements necessary to
provide these institutions with adequate and effective water works systems. It

has been found that the source of water supply at the Lakeville State Sanator-
ium is not adequate for its requirements and it is important that suitable appro-
priations be made for an additional supply for this institution.

This Division in accordance with a request from the Department of Public
Utilities has assisted that Department under the provision of the General Laws
with engineering investigation of the Onset Water Company at Wareham, the
White Horse Water Company at Plymouth, and the Bridgewaters Water Company
at Bridgewater.
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Report of the Division of Water and Sewage
Laboratories

H. W. Clark, Director.

This Division was engaged during the year 1923 in carrying on the necessary

analytical and research work called for by the act entitled " An Act to Protect

the Purity of the Inland Waters of the State," and also by many special acts con-

cerning water supply, sewerage, sewage disposal, etc., etc. In carrying out the pro-

visions of these acts and to enable the Department to give such advice as was
requested during the year by towns, cities, corporations, individuals, etc., concern-

ing water supply, sewerage, sewage disposal, improvement of rivers, questions in

regard to the disposal of industrial wastes, etc., 8,620 chemical, 2,069 microscopical

and 3,911 bacterial analyses were made in the laboratories of this Division. Many
other partial analyses were made as shown in the following table. Practically all

of the more than two hundred applications to the Department during the year

for advice upon matters relating to water supply, sewerage, etc., necessitated

laboratory work by this Division. Studies were made of water supplies, water

filters, sewage purification areas, shellfish areas, ice supplies, etc.

The report of this Division simply enumerates the analytical wprk carried on
in the State House laboratories upon samples from water supplies, rivers, sewerage

systems, sewage disposal areas, etc., as these analyses are averaged and presented

in tables covering twenty or more pages of the report of the Division of Sanitary

Engineering. These tables, however, are really a very important portion of the

report of this Division.

The following table summarizes the analytical work of the Division:

State House Laboratories.

Samples from public water supplies

:

Surface waters .......... 2,232

Ground waters ... ...... 1,099

Samples from domestic wells, ice supplies, etc. ..... 379

Samples from rivers.......... 1,123

Samples from sewage disposal works:
Sewages ........... 377

Effluents .••*••• 528

Samples of wastes and effluents from factories ."*.... 140

Samples of sea water from various locations . . . . .
11

MisceUaneous samples (partial analyses) including 71 lead samples for

special investigation ......... 149

6,038

Microscopical examinations ........ 2,069

Special examinations of water (including field work) for manganese, lead,

alkalinity and acidity, dissolved oxygen, carbonic acid, hydrogen ion

concentration, etc.. . . . . _._ . •

#

. •
768

Examinations of oils and samples of gas from vicinity of oil refineries, etc. 31

Lawrence Experiment Station. 2,8b8

Chemical examinations on account of investigations concerning the dis-

posal of domestic sewage and factory wastes, nitration and other treat-

ments of water supplies, swimming pools, and the investigation of the

Merrimack River (Sewerage of the Merrimack River Valley) . . 2,582

Mechanical and chemical examinations of sands . . .
_

. • 283

Determinations of dissolved oxygen, carbonic acid, hydrogen ion concen-

tration, etc. (field work)

.

. . . . . • 343

Bacterial examinations of samples of water from public water supplies,

rivers, municipal sewage filters, ice supplies and swimming pools
_

. 2,291

Bacterial examinations in connection with methods of purification of

sewage and water.......... 1,541

Bacterial examinations of shellfish ....... 79

7,119
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Much special work has been done by the Division as follows:

The investigation in regard to sewerage and sewage disposal in the valley of

the Merrimack River occupied the time of several members of this force during a
considerable portion of the warmer months of the year, as much field work, studies

of trade wastes, etc., entering this river and its tributaries were carried on.

A large amount of field work, involving determinations of dissolved oxygen,
carbonic acid and bacteria, was done in connection with certain other river investi-

gations and the operation of certain mechanical filter plants, investigations of

these latter being made to determine the effect of the effluents from such filters

upon metal pipes, etc.

Certain studies were made in order to ascertain the condition of various water
filters and sewage areas in the State and approximately three hundred samples
of sand were analyzed during this investigation.

The investigation of the method of purifying water devised at the Lawrence
Experiment Station several years ago was continued. This method has attracted

wide interest and is being studied by various cities in different parts of the country.

It apparently can be developed into an ideal and economical method for removing
color, organic matter, etc., from soft, highly colored waters without increasing

the corrosive properties of such waters.

Special studies were carried on in regard to the newer forms of sewage treatment
"and purification and small but typical plants illustrating each method of water
and sewage purification were kept in operation at the Lawrence Experiment
Station.

Work upon hydrogen ion control of different methods of water filtration was
continued and as usual the efficiency of the filters supplying filtered water to the

city of Lawrence was determined constantly by bacterial tests, and the operation

of the liquid chlorine apparatus at these filters observed.

During the year a study was made in collaboration with the Division of Indus-

trial Medicine of the Harvard School of Public Health upon the effect of certain

well waters piped through lead upon the health of the users of these waters. This
investigation called for many determinations of lead.

Laboratory and field work for the accurate determination of noxious gases given

off from oil refineries and chemical works was also done in connection with investi-

gations of nuisances of this character.

Studies of B. coli, B. cloacae and B. aerogenes were made during the year.

A large part of the work outlined here has been included during the year in

reports and statements of the Department to cities, towns, corporations and groups
of citizens, and cannot be elaborated here other than in the brief summary pre-

sented. Certain work carried on at the Lawrence Experiment Station, however,
is summarized briefly in the following pages of this report. It was the custom
formerly to give quite fully not only the work summarized but also the results of

investigations carried on at the Lawrence Experiment Station. Of late years only

a digest has been given. It is necessary, however, to describe some of this work.

Studies of Bactekia.

It is of the first importance to learn more and more in regard to the significance

in water from different sources of bacteria of the colon group, and during the past

two years the bacterial laboratory of the Lawrence Experiment Station has made
differentiation studies on 919 cultures.

No absolutely definite conclusions have been reached as to the relative meaning
of the presence of B. coli, B. aerogenes or B. cloacae in water but the rule seems to

be that in waters which have been comparatively free from the presence of acid-

forming bacteria, a sudden appearance of such organisms means almost invariably

the presence of true methyl-red, positive B. coli. On the other hand, waters which
normally show some slight evidence of pollution, especially where acid-formers

can be demonstrated only by fishing from confirmation plates made from fermen-
tations of comparatively large amounts of the water, are more likely to show the

presence of B. cloacae. This would seem to indicate that this organism is the most
resistant in water of the bacteria commonly included under the general name of

B. coli.

Further evidence of this is furnished by an experiment which has been carried
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on at the Station for several years. Pure cultures of B. coli, B. aerogenes and
B. cloacae have been planted in sterile garden soil and kept in the dark at 20° C.

Sterile water has been added from time to time to prevent desiccation, but no food

other than that in the soil has been added. Of six various strains of B. coli, one

has died and the others, while retaining their characteristics, have become at-

tenuated, as have the B. aerogenes; the cultures of B. cloacae, on the other hand,

have flourished strongly.

The acid-producing organisms of the sewage applied to one of the sand filters

at the Lawrence Experiment Station are reduced 99.997 per cent by filtration;

B. cloacae make up from 2 per cent to 5 per cent of the acid-formers in the sewage

applied, while in the effluent 20 per cent to 60 per cent of the acid-formers are

B. cloacae.

In several series of examinations of shellfish from beds apparently not directly

contaminated by sewage or other pollution high " B. coli scores " were found. On
differentiation, however, no true B. coli were discovered but many B. cloacae and

a few B. aerogenes. It is rather remarkable that in sea-gull droppings found on

these same beds the B. cloacae were also found to the exclusion of other forms of

" B. coli." However, in the case of a well which seemed to be protected from any

pollution, persistent positive fermentations showed no B. coli or B. cloacae but

many B. aerogenes.

These results, while far from definite, seem to show that the presence of B. coli

indicates recent pollution; B. aerogenes, alone, no fecal pollution, and B. cloacae,

contamination which is very distant or much attenuated.

"While it is commonly held that B. aerogenes has a normal soil' habitat and is

mainly present in sewage or polluted waters through being washed in from the

soil, there is reason to believe that their much larger proportion in such waters

than in feces is due to their growth there rather than from being washed in. In

feces the proportion of B. aerogenes is about 2 or 3 per cent of the acid-formers;

in Lawrence sewage and in the water of the badly polluted Merrimack River it

is roughly 50 per cent. In the sewage from the Station water closet, which is

diluted with river water and applied to a septic tank, there is no chance of organisms

being washed in. B. aerogenes, nevertheless, make up 40 per cent of the acid-

producing organisms. The acid-formers in the diluting water make up only .02

per cent of the total number.

Teeatment and Filtration of Water.

Mechanical and Sand Filtration.

During the year studies were made on the purification of water by both slow

sand and mechanical filtration. These results, however, will be given in connec-

tion with this work in some future report.

Hydrogen Ion Control.

As during 1922 the effect of pH or hydrogen ion concentration upon the filtra-

tion of water especiaUy in the operation of mechanical filters and of the filters

loaded with ferric or aluminum hydroxide was studied. It was found concerning

mechanical filtration that with the water being treated a pH of about 6.3 gave

the better results. Apparently this factor of pH concentration exerts_ a similar

influence on the operation of the loaded filters. The average pH of the river water

applied to these filters during the year was 6.2 and, the pH of the effluents when
the filters were in good operation, about 6.4 or 6.3, this slight increase being due

to the residual alkalinity retained by the hydroxides in the filter in the form of

sodium bi-carbonate resulting from the treatment of the filters with caustic soda

solutions as described in previous reports and further along in this report; that is,

the caustic soda is converted to bicarbonate by the free carbon dioxide in the

water. The effect of increasing the pH of the applied water was experimented

with especially with Filter No. 530, enough sodium carbonate being added to the

water applied to increase the pH from 6.2 to 6.7. It was several days before the

increase showed in the effluent from this filter but when it did appear the color

removal properties of the filter deteriorated rapidly, the color of the effluent

increasing from .06 to .16. The ability of the hydroxides to store and retain almost

indefinitely small amounts of alkalinity suggested the idea that after a filter has
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been regenerated, that is, treated with a solution of caustic soda and the residual

caustic soda practically all washed out, a small application of acid might neutralize

the alkalinity retained by the hydroxides and by lowering the pH cause the filter

to give better color removal. Preliminary results as shown in the following table

indicate that this is true.

Effect of adding Sulphuric Acid per Acre to Applied Water. Results before and
eighteen hours after application of the Acid.

Filter No.
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hydroxide in the filter for it has been found that under certain conditions not as

yet well understood but probably due to the use of strong solutions of caustic,

appreciable amounts of aluminum hydroxide may at times be dissolved by the
caustic soda, this gradually destroying the efficiency of the filter. This probably
can be avoided by always using weak solutions of caustic soda in regenerating the
filters.

In this study analyses of the sand from Filters Nos. 494, 514 and 515 have shown
practically the same amounts of aluminum hydroxide as originally precipitated

within these filters. It is difficult, however, to determine this accurately because
of the solubility in the caustic solution of the aluminum silicates in the sand itself.

Experiments upon the amount of these aluminum compounds which may be dis-

solved from clean sand by the caustic treatment have been made and show that
very large amounts (in one instance reaching 10,000 pounds per acre of filter sur-

face) could be removed by successive applications of from ten to forty-five tons of

caustic per acre of filter surface.

A following table shows the results of aluminum hydroxide removal from seven
of the Lawrence filters.

AI2O3 calculated to Pounds per Acre found in Washings from Filters treated with

NaOH.
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525 and 534 in addition to Filters Nos. 488 and 496, in which ferric hydroxide has
been precipitated from this ferric sulphate solution. These filters are efficient

color removers and the ferric hydroxide in them is an absolutely stable body,not
dissolved by any strength of caustic soda solution used in regeneration.
For special studies nine new filters were put into operation during 1923. Various

phases of the operation of all these filters are shown in the following tables. Table
No. 1 presents a list of the filters with their date of construction, the pounds of alu-
minum or ferric sulphate used and the tons of resultant aluminum or ferric hydroxide
precipitated within the filter, the depth of each filter, the effective size of the sand
of which it was constructed, the number of times it was treated with caustic or
regenerated since it was first started, the average number of days between treat-
ments and the percentage of stored color removed by these treatments as nearly
as we can determine it. Table No. 2 shows the average color and average pH of
the applied water and effluents from these filters during 1923. Table No. 3 pre-
sents grains of caustic used in regeneration per gallon of water filtered during the
entire period of operation of eight of our older filters, together with the theoretical
amount of aluminum or ferric sulphate used during this period, this amount of

course simply being obtained by dividing the weight of hydroxide precipitated in
each filter by the number of gallons filtered. It does not mean that this hydroxide
has been actually used up as in most of these filters the primary amount is still

present and the longer they continue in operation the smaller becomes the theo-
retical weight of hydroxide used per gallon of water filtered.

Table No. 1.

Filter

No.
Date Filter
was Started.

Tons of
Aluminum
or Fenic
Sulphate
per Acre.

Tons of
Aluminum
or Ferric
Hydroxide
per Acre.

Depth of
Filter
Sand
(Feet).

Effective
Size

of Sand
(Milli-

meter) .

Times
Regener
ated since
Filter was
Started

Average
Number
of Days
between
Treat-
ments.

Per Cent
of Stored
Color

Removed
by Treat-
ment, 1923.

488
494
496
512
514
515
518
523
525
527
528
529
530
531
532
533
534

May 14,

June 7,

Sept. 19,
Feb. 2,

Feb. 2,
Feb. 2,

April 1,

May 22,
June 8,

Feb. 16,
May 2,

May 2,
May 2,
May 2,

May 18,
May 18,
Sept. 6,

1917
1918
1918
1921
1921
1921
1921
1922
1922
1923
1923
1923
1923
1923
1923
1923
1923

64.51
80.5
27.01
75.0
150.0
150.0

170. 2

150.03
125.0
150.0
112.5
75.0

150.0
150.0
73.51

34.5
20.2
14.4
18.8
37.6
37.6

42.7
37.6
31.4
37.6
28.2
18.8

37.6
37.6
39.3

1 4
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Table No. 3.

Grains of Caustic Soda and Aluminum or Ferric Sulphate used per Gallon of Water

filtered during Entire Period of Operation.

Filter No.
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Average Bacterial Analyses.

Merrimack River.— Intake of the Lawrence City Filters.

Bacteria pee Cubic
Centimeter.

Four
Days,
20° C.

TWENTY-POUR
HOURS, 37° C.

Total. I Red.

Per Cent op
Bacteria Removed.

Four
Days,
20° C.

TWENTY-FOUR
HOURS, 37° C.

Total.
|

Red.

Per Cent op Samples containing
B. Com.

.001
o.c.

.01
c.c.

0.1
c.c.

1

c.c.

10
c.c.

B. Coli

8.000 370

27

126 100

18

46

63

67

53

Effluent from the Lawrence City Filter (Old Filter).

99.7 98.9 100.0 - 11

Effluent from the Lawrence City Filter (New Filter).

99.8 99.3 100.0 - - 10

7,200

16

60

Mixed Effluents as Pumped to the Distributing Reservoir.

5 99.5 98.6 100.0 - - 9 54

Water from the Outlet of the Distributing Reservoir.

7 1 99.2 98.1 99.2 - 12 61

Water from a Tap at Lawrence City Hall.

6 1 99.2 98.4 99.2 - 6 55

Water from a Tap at the Lawrence Experiment Station.

5 1 99.3 98.6 99.2 - - 5 30

17

13

16

10

Character of the Sewage used for Investigations upon Sewage Purifica-
tion at the Lawrence Experiment Station.

Formerly, each report contained average analyses of the sewage used at the
Station in order that engineers and others interested in this work could be informed
in regard to the strength of this sewage compared with that of other towns, muni-
cipalities, etc., requiring sewage purification areas. It is still necessary occasion-

ally at least, to present these average analyses for the year. The sewage used
is pumped to the Station through a pipe about 1,850 feet long from a Lawrence
sewer and is taken at a point above the entrance of any mill wastes.

The following tables give the average analyses for the year. Regular sewage is

the average of the sewage as pumped; settled sewage presents the average analysis

after the sewage coming to the Station has received a certain amount of sedimen-
tation in settling tanks and represents the sewage applied to all filters, tanks, etc.,

at the Station with the exception of Filters Nos. 1, 4 and 9A.

Average Analyses.

Regular Sewage.
[Parts in 100,000.]

Ammonia.
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Household Septic Tanks.

The two household septic tanks put in operation in June, 1920, were continued

throughout 1923. It is only by years of operation of such tanks that the treatment

of sewage accomplished by them is clearly learned. These tanks are of concrete

construction. One of them is 4 feet long, 2 feet wide and 40 inches deep, with a

sloping bottom and a capacity of 185 gallons. The second tank is constructed

like the first but consists of two compartments and has a capacity of 370 gallons.

The sewage enters each tank through trapped inlets and discharges through a

pipe reaching fifteen inches below the surface of the sewage in the tank. A baffle

is placed one-third of the distance from the inlet to the outlet and reaches to within

eight inches of the surface of the sewage and within ten inches of the_ bottom of

the tank. A trapped outlet is provided for the escape of gas, and air is carefully

excluded.

The first tank receives fresh household sewage and the second, Lawrence city

sewage as pumped to the Station; both are so operated that theoretically the sew-

age is held within each for two days. The results obtained during the year show
that 56 per cent of the organic matter in the entering sewage did not appear in

the effluent of the first tank and that 70 per cent of the suspended solids of the

entering sewage was removed. The results of the second tank— the one receiving

Lawrence sewage— were 65 and 80 per cent, respectively. The effluents were

comparatively clear throughout the year; neither tank was opened during the

year to measure the accumulated sludge, the last measurement having been made
in 1922.

Average Analyses. — Fresh Sewage applied to Septic Tank No. 507.

[Parts in 100,000.]

Ammonia.
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aeration given to the sewage was reduced from time to time from twenty-four hours to

six hours until finally a six-hour period was given. A considerable portion of our
work during these early years was described in our reports for the years 1911, 1912
and 1913. In 1913 we began to make further investigations upon the purification

of sewage by aeration in tanks containing a few layers of slate, believing that the

method first developed by us could be improved upon in this manner. We found
eventually, however, that tanks free from these slate layers gave the better results

and were more practical.

There is in operation at the Station at the present time an activated sludge

tank, No. 485, which was started in April, 1917. This tank, a description of which
has been given in previous reports, is operated at a rate of about 7,000,000 gallons

per acre daily. Air is applied through perforated brass pipes placed in the bottom
of the tank and the volume used has averaged since the tank was started about 2.8

cubic feet per gallon of sewage treated.

During 1913 the effluent from this tank was stable whenever tested, clear, con-

taining only 2.5 parts in 100,000 of matters in suspension and there was some
nitrification, the nitrates in the effluent averaging .06 parts in 100,000. In the

operation of this tank a volume of sludge amounting to about 20 per cent of the

capacity of the tank is used. During the year the surplus sludge has been equiv-

alent to 1,117 pounds of dry matter per million gallons of sewage treated. This
sludge contains 5.18 per cent nitrogen and 11.2 per cent fats.

A slate aeration tank, No. 509, has been in operation at the Station since July,

1920. In this tank is one stack of slates separated by two-inch concrete blocks,

these slates occupying only 3.4 per cent of the total capacity of the tank. The
tank is aerated in the same way and with the same volume of air per gallon of

sewage treated as Tank No. 485 and is operated on the fill and draw plan. This
tank has given nearly, but not quite, as good results as Tank No. 485. Its effluent

has been comparatively clear, containing only 23 per cent as much matter in sus-

pension as the applied sewage. The nitrates in the effluent have been slightly

greater than in the effluent from the true activated sludge tank but the effluent

from the tank has contained more organic matter and been less stable than the

effluent from Tank No. 485.

Average Analyses. -
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Tkickling Filteks.

Practically all the larger, modern plants constructed since 1900, for the purifica-

tion of sewage of cities, have been of the trickling filter type although activated

sludge plants of large capacity are now being constructed in this country and abroad.

Trickling filter construction has become fairly well standardized but questions in

regard to this method have been asked of this Department with increasing fre-

quency during late years. These questions have to do with the most effective and
economical depth of such filters, the grade of material to be used and the methods
of operation to be followed. There is also keen interest in regard to the perma-
nency of such filters, that is, the length of the period of operation before cleaning

or changing the filtering material.

During 1923 ten such filters were operated at the Station. The oldest of these,

Filter No. 135, is in its twenty-fourth year of operation. This filter contains 10

feet in depth of filtering material, was operated during the year at a rate of 1,500,000

gallons per acre daily and every sample of the effluent collected was stable on in-

cubation.

Two sets of filters, Nos. 452 to 455, inclusive, and Nos. 472 to 475, inclusive,

are kept in operation to show the rate efficiency, etc., of different depths and
filtering materials of different grades. Filters Nos. 452 to 455, 4, 6, 8 and 10 feet

in depth, respectively, are constructed of broken stone, all of which will pass a one
and one-half inch screen and be retained by a one-half inch screen. Filters Nos.
472 to 475, inclusive, are 4, 6, 8 and 10 feet in depth, respectively, constructed of

a much coarser grade of broken stone, all of which will pass a three-inch screen

and be retained on a one and one-half inch screen. The rates of operation of each
filter and the purification results obtained are shown in a following table.

Of these eight filters, No. 453 was operated at a very high rate considerng its

depth for investigations in regard to refiltration The table shows, however, that

the other seven filters confirm results given in previous reports; that is, the greater

rate efficiency and economy of the deeper filters and the greater purification ob-

tained by those of the finer grade of broken stone.

Refiltration of a Trickling Filter Effluent.

Filter No. 522, started in February, 1922, contains nine feet in depth of 1-inch

to 2-inch crushed stone. During 1923 it received the effluent from Filter No. 453
after 51 per cent of the solids in suspension were removed by sedimentation.

During the sedimentation period nitrates equivalent to .79 parts in 100,000 were
reduced and the available oxygen set free in this way was equivalent to 2.26 parts

in 100,000 dissolved oxygen. This undoubtedly had a stabilizing and clarifying

action on the effluent from Filter No. 453 before it was applied to Filter No. 522.

The effluent from this secondary filter was always stable.

Average Analyses. — Effluents from Trickling Filters Nos. 135, 452, 453, 454, 455,

472, 473, 474, 475, 522 and Applied No. 522.

[Parts in 100,000.]
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During 1923 the filter was flooded once daily with settled sewage; a period of
two hours before draining was given and every sixth week the filter remained out
of operation. Its effluent was clear, well-nitrified and always stable. Because of
clogging inherent in contact filters, the material of this filter has been removed
and washed twice, — once in 1911 and again in 1920. The open space decreased
during the year from 83 to 77 per cent.

Average Analyses. — Effluent from Contact Filter No. 175.
[Parts in 100,000.]

Quantity-
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Report of the Division of Food and Drugs
Hermann C. Lythgoe, Director

The Food and Drug Division of the Massachusetts Department of Public Health
has been engaged during the year 1923 in the usual routine work of the enforce-

ment of the milk, food, drug, cold storage, slaughtering, bakery, soft drink, mat-
tress and coal laws; in the examination of samples submitted by police authorities;

and also in the manufacture of arsphenamine.
During the latter part of the fiscal year the Purchase Laboratory of the Depart-

ment of Administration and Finance was added to the Food and Drug Division

of this Department.
The number of samples examined was somewhat less than those examined last

year but more than those examined in 1922. The samples exclusive of those ex-

amined by the purchase laboratory consisted of

6,367 samples of milk
1,797 samples of food other than milk
377 samples of drugs

6,367 samples of liquor submitted by Police Departments
150 samples of narcotics, etc., delivered by Police Departments
236 samples of coal sold to citizens of this State

making in all a total of 15,293 samples. In addition, a number of samples of

coal and a few miscellaneous articles were examined for the Commission on Ad-
ministration and Finance.
There were 278 prosecutions,— one more than were prosecuted last year. Of

these cases 256 resulted in conviction, 19 were found not guilty, 1 case was quashed,

1 was placed on file without plea, and 1 case was dismissed for want of prosecution.

The following table gives a summary of the court cases:
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Milk.

The inspectors collected 6,174 samples of milk, of which 1,782 were below the
legal standard, 272 contained added water, and 174 had a portion of the cream
removed. The average composition of the milk collected by the inspectors and
not found to be adulterated was somewhat below that reported last year. It is

probable that a certain amount of adulterated milk will escape detection and will

be recorded in this average. The figures are as follows: Total Solids, 12.50 per

cent; Fat, 3.78 per cent; Solids not Fat, 8.72 per cent.

The samples collected were characterized by an unusual amount of adulteration

during the colder weather. During the month of August nearly half the samples
were found to be below the legal standard. ' A careful analysis of the figures,

however, showed that the bulk of this low standard milk was between 11.8 per cent

and 12.00 per cent of solids. A summary of the milk statistics will be found in

Tables 2 and 3.

Foods Other than Milk.

A summary of the analyses of foods other than milk will be found in Table 4.

Only such foods as need special comment will be discussed here.

The total samples examined (1,797) were less than were examined last year.

Of these samples 492 were found to be adulterated. A few samples of condensed
milk were found not bearing a statement of the amount of dilution necessary to

produce milk above the legal standard.

Of 15 samples of cream examined 3 were found to be low in fat. This resulted

in one court case, the defendant being found not guilty. The single sample of

spice reported as adulterated was a sample of colored paprika used by a sausage
maker for the purpose of coloring his sausages in an indirect manner.
Twelve samples of vinegar were found to be adulterated. Some of these were

below the legal standard of 4 per cent acid. Some were made from cannery waste
and others were simply diluted acetic acid. The latter was responsible for a prose-

cution, resulting in conviction.

Eggs.

There were 312 samples examined and 170 were classed as illegal. There were
72 prosecutions relative to eggs, of which 54 were for selling cold storage eggs not
properly labeled, 8 were for selling eggs which were misbranded, 9 were for false

advertising of eggs, and 1 was for the sale of rotten eggs. Practically all the eggs

were edible. In a few instances one rotten egg was found in each box holding a

dozen eggs, but insufficient evidence was obtained to show that this was other

than an accident.

Eggs are produced in the spring faster than they are consumed and are con-

sumed in the fall faster than they are produced. This is accompanied by a fall

in price in the spring months and a rise in price in the fall. Cold storage is the

method employed to take care of the surplus in the spring and to relieve the short-

age in the fall and winter.

The reasons for the violations of the laws in regard to the sale of eggs are as

follows

:

First: There is a tendency on the part of the dealer, when grading eggs, to put
as many eggs in the higher grade as he thinks the traffic will stand.

Second: There is a general holding back of the supply by producers, brokers,

wholesalers, and retailers in the fall when prices are rising, resulting in a general

deterioration of the market supply.

Third: There is a popular prejudice against the consumption of cold storage

eggs, which does not exist however when these eggs are sold as fresh eggs at fresh-

egg prices.

Fourth: The commercial grading terms are without meaning and the trade will

not furnish sufficiently accurate definitions of these terms to cause the conviction

of persons selling eggs apparently not conforming to these definitions. The term
" hennery," for example, has been applied for some time in New England and
New York to the best grade of eggs. This grade is always quoted in the news-

papers at the highest prices. There appear to be two meanings for this term:

one, which is the term which the seller wishes the buyer to understand, namely
that such eggs are the best eggs on the market; the other is the meaning which



P.D. 34. 79

he himself understands, namely, any hen's egg fit for food. This variance in

meaning is very convenient for the seller but unsatisfactory for the buyer.
One case involving this term was prosecuted, resulting in a finding of not guilty.

An expert from the trade was obtained, who stated to agents of this Department
that an egg ceased to be a hennery egg after it was a week old. Upon the witness

stand, however, he said that the word " hennery " as applied to eggs, without
qualification, doesn't signify a whole lot. The expert for the defense, a Boston
wholesale produce dealer, said that an egg is understood to be a hennery egg as

long as it is fit for food. Anything is supposed to be a hennery egg which is pro-

duced from a hen and sold as an egg.

Some time after the trial, the expert engaged by the Commonwealth stated that

he had been misinformed as to our intention at the time of his first interview with
the agents of this Department. He understood that we wished to purchase some
eggs.

A variety of storage eggs somewhat different from the ordinary storage egg has
appeared on the market. This egg is treated with hot paraffin in the spring, which
seals the shell and sterilizes the interior membrane. These eggs are then placed
in cold storage and are sold as storage eggs. The paraffin treatment will prevent
evaporation of the egg and it will also prevent the absorption of odors. These
eggs, so far as the taste is concerned, are apparently as good as fresh laid eggs.

They of course undergo the usual slight deterioration which all cold storage eggs

undergo.
The results of the chemical analyses of eggs on the market during the months of

October and November show that the cold storage eggs are decomposed to a less

extent than the so-called fresh eggs sold at that time.

,
Sausages.

There were 947 samples examined, of which 144 were adulterated. The sausages

adulterated contained cereal in excess of 2 per cent; were colored; and a few of

them contained a sulphite preservative. The use of sulphites as a preservative

in sausages has been practically extinct in this State for a number of years. There
are a few manufacturers in Holyoke and Chicopee, however, who still continue to

use this product.
A number of prosecutions were instituted for failure to label the sausages as

required by the regulations.

The use of starch in frankforts, bologna, and similar cooked sausages is merely
for the purpose of absorbing water. One pound of starch will absorb about four

pounds of water when cooked. The statutes permit the addition of 2 pounds of

cereal per 100 pounds of finished sausages, and therefore 8 pounds of water can
legally be sold as sausage. If, however, the manufacturer uses 3 or 4 pounds of

cereal he can add 12 or 16 pounds of water to every 100 pounds of finished product,

thereby exacting considerable excess profits by way of the water faucet. Cereal

is added to pork sausage for the purpose of holding back the fat while cooking, and,

therefore, if a high fat pork mixture is used in this type of sausage and considerable

cereal is added, there will be something left in the skins after the sausage is cooked.

The grades of pork sausage upon the market made without cereals are made from
lean pork and are therefore more expensive than those made from fat pork.

The coloring of sausages is prohibited by statute, and it appears to be a relatively

harmless amusement until the reason is carefully considered. The frankfort

sausage is usually bought on its color, the dark colored sausage being preferred.

This color is produced by a prolonged smoking, which, however, takes considerable

time and results in loss of moisture and consequent loss of weight. If the sausage

is colored the smoking can be considerably shortened and more water can be sold

to the public at the price of sausages.

An inspector of this Department found one storekeeper exposing his sausages

in a show case illuminated with a red light. The sausages were not colored, but
they sold better than if they were exposed under a white light.

Sausage manufacturers have been repeatedly prosecuted, convicted, and fined,

and they continue the process of adulterating sausages, presumably because the

profits are greater than the fines. A sausage called " Kiszke," made by the Polish

people, was found to be in violation of the law and a number of manufacturers were
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prosecuted. Because of these prosecutions a bill was introduced into the Legis-

lature to legalize the manufacture and sale of these sausages. This bill proposed
to amend the present sausage law by permitting the sale of " Kiszke" sausages as

such, if such sausages contain not less than 40 per cent of vegetable or vegetable

products and are offered for sale under their own distinctive names. The sausage
makers stated that they were using at least 50 per cent of buckwheat in these

sausages.

In preparing evidence for submission to the Legislative Committee upon this

proposition an Inspector of this Department visited a sausage factory and saw a
batch of these sausages manufactured. There were used 15 pounds of buckwheat,
15 pounds of pigs' plucks and hearts, 15 pounds of rind, 5 pounds of snouts, 5

pounds of ears, 7 pounds of blood, yi pound of spice, and 6 pounds of casings, the

total weight being 68>^ pounds. The total weight of the finished batch was 112

pounds, making 43% pounds of water. The amount of added water was therefore

38.8 per cent. The price of these sausages was 15c. per pound and the cereal con-

tent was 13.4 per cent. The sausage contained on analysis 7.28 per cent of starch

and 59 per cent of water.

The buckwheat was first placed in a tub and covered with boiling water. After

two hours the meat and spices were added and the mixture was cooked for twenty
minutes. It was then cooled, passed through the grinder, the blood added, after

which it was mixed, stuffed into the casings, and cooked for twenty minutes.

Sixteen samples examined by the Department were found to contain from 2.66

per cent to 23.50 per cent of cereal.

A bill was passed permitting the sale of such sausages provided they contained

not less than 20 per cent of vegetables or vegetable products. There have been,

however, many violations of this law since it was changed. The average amount
of cereal in these sausages is about 13 per cent.

Butter.

There were 142 samples of butter examined, of which 44 were below the standard
of 80 per cent fat adopted by this Department. This standard was formerly 82>£
per cent of fat as adopted by the U. S. Department of Agriculture. That Depart-
ment however, never enforced the standard and permitted the shipment of butter

into this State containing considerably less than 82>£ per cent of fat. An attempt
made to cause that department to enforce this standard resulted in a refusal be-

cause of the strong demand on the part of the trade for a reduction of the standard
to 80 per cent.

The Department of Agriculture neither reaffirmed the old standard nor adopted
the new one, but advised the butter industry that pending official decision in the
matter action would not be taken against butter because of deficiency in butter

fat if the fat content were not less than 80 per cent or if the moisture content were
not more than 16 per cent. A bill was introduced into Congress establishing a
fat content of not more than 80 per cent. This bill was passed and is now law so

far as interstate shipments of butter are concerned. The Secretary of Agriculture

adopted a standard of not less than 80 per cent fat and not more than 16 per cent

of moisture.

During the latter part of June and the early part of July a number of samples
of butter were examined in cooperation with the Department of Agriculture and
the market was found to be in a deplorable condition, the butter men probably
feeling that they were entitled to as much leeway under the new standard as they
were under the former so-called standard. Butter was found with a moisture
content as high as 34 per cent and a fat content as low as 64 per cent. The first

case prosecuted resulted in a finding of not guilty, for the purely technical reason

that no penalty was applied to the sale of articles of food not conforming with the

rules, regulations and standards of this Department, whereas the law provided a
penalty against the manufacturer of such articles. A recommendation for a change
in this law has been submitted to the Legislature.

Many butter dealers at the hearings said that it was difficult to get the moisture
content up to 16 per cent and at the same time keep the fat content above 80
per cent, particularly in the case of highly-salted butter. When they were in-

formed that the regulation would not prohibit the sale of butter containing less
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than 16 per cent of water they inferred that they should be entitled to put in at

least 16 per cent of water even if the fat did run under 80 per cent in the case of

highly-salted butter.

An attempt is now being made to prosecute certain dealers for violation of the

general food law by selling butter containing added water as an adulterant. It is

proposed to use the analyses of 437 samples of commercial butter sold in this

State during the past three years as evidence of the composition of normal butter 1
.

Practically all the adulterated butter collected this spring was in cold storage

and was never sold to the public. The depositors removed the butter and either

reworked it, if possible, or removed the butter oil and used this oil in the manufac-
ture of ice cream.

There were 79 samples of olive oil examined, of which 19 were found to contain

cotton seed oil. There were four cases prosecuted and a number of cases are still

pending at the close of the fiscal year.

Drugs.

There were 377 samples of drugs examined, of which 80 were found to be adul-

terated. There is at present very little drug adulteration going on. Most drug-

gists are purchasing their preparations in bulk from reliable manufacturers and
there is no incentive to put up poor quality goods when good commercial material

can be bought at low prices. The present alcohol regulations have rendered it

difficult for the retail druggist to prepare his own tinctures and spirits and this

has stimulated purchasing from wholesale houses.

We found, however, that there was considerable adulteration in connection with
extract of ginger. This article had been used by many people solely for its alco-

holic content and in past years it was a common practice to manufacture tincture

of ginger of lower alcoholic content than the U. S. P. variety. These adulterated

tinctures varied in alcohol between 2 per cent and 75 per cent with a mean variance

between 35 per cent and 50 per cent. They were made either by diluting the

U. S. P. tincture with water or by dissolving ginger oleo resin in 95 per cent alcohol

and diluting with water. These cloudy diluted tinctures were then clarified by
shaking with magnesia and filtering and the nitrate was practically free from
ginger resins but possessed a pronounced ginger odor and flavor. This diluted

material was put up in very attractive bottles, some of which were labled " Picnic

Flasks " and its sale was formerly common in Massachusetts towns when the

citizens voted not to grant liquor licenses. )

These diluted tinctures have practically disappeared from the market but the

sale of tincture of ginger has greatly increased. The Internal Revenue Depart-
ment in decision No. 3092 declared tincture of ginger to be an intoxicating beverage

but if the tincture were made with 400 grams of ginger instead of 200 grams per

liter of finished product, the article would be declared to be a non-intoxicating

beverage. Shortly after this decision was promulgated, the double strength ginger

appeared on the market and there were great differences of opinion as to the cor-

rect total solids of this new tincture. A number of samples of ginger powders were
therefore obtained from eight reliable spice grinders and wholesale dealers, and 79

samples of tincture of ginger were made with varying concentration of both alco-

hol and ginger. The method of analysis finally adopted is as follows:

Place a flat bottom platinum milk dish on a tray upon the top of a steam bath.

Measure 10 c.c. of the tincture into the dish. When the contents of the dish appear

to be dry, place the dish over the live steam and dry for ten hours. Cool in a

desiccator and weigh. Express the results as grams per 100 c.c. It was found
that with constant percentage of alcohol the solids increased in direct proportion

to the amount of ginger added. The total solids of these double strength gingers

varied between 1.39 and 2.23 grams per 100 c.c. After this work was completed

samples of double strength ginger were obtained from manufacturers, 38 of these

samples being found to be other than double strength ginger. Sixteen cases were

prosecuted. All were convicted. One of these cases was appealed, and in the

Superior Court the case was dismissed because of a defect in the complaint.

Liquor.

There has been an increase in the liquor samples examined, 6,367 samples being

submitted by the police authorities of 133 cities and towns; 32 localities each sub-

1 These prosecutions resulted in conviction and fines.
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mitting more than 20 samples, submitted in all 5,651 samples, which was 712 more
than the same localities submitted in 1922. The total samples submitted exceeded
the 1922 samples by 601 and exceeded the 1921 samples by 2,536. A careful study
of the figures shows that the increase in samples was due to increased activity in

certain localities. Of these samples submitted, 746 were classified as beer, 106
were cider, 436 were wine, 4,262 were distilled liquors, 41 were flavoring extracts,

594 were alcohol, and 182 were miscellaneous samples. The miscellaneous samples
include alcoholic sink drainings, a mixture of kerosene and liquor, mash, coloring

matter, alcoholic proprietary medicines, and a number of other alcoholic prepara-

tions obtained from so-called drug stores. Twenty-five per cent of the beer samples
contained less than 1.6 per cent alcohol; 50 per cent contained from 1.6 to 3.4

per cent alcohol; 25 per cent contained from 3.4 to 6.9 per cent alcohol; and 45
per cent contained more than 2.75 per cent alcohol. Of the cider samples, 25 per
cent contained less than 5.1 per cent alcohol; 50 per cent contained from 5.1 to

6.6 per cent alcohol; and 25 per cent contained from 6.6 to 10 per cent alcohol.

Of the wine samples, 25 per cent contained less than 7.3 per cent alcohol; 50 per
cent contained from 7.3 to 10.2 per cent alcohol; and 25 per cent contained from
10.3 to 18 per cent alcohol. The averages were 2.6 per cent for beer; 5.6 per cent

for cider; and 8.9 per cent for wine. The distilled liquors varied from 20 to 53
per cent alcohol. The bulk of them, however, were between 32 and 44 per cent

alcohol, with an average of 37.5 per cent alcohol, — considerably less than what
commercial distilled liquors contained prior to January 1, 1919. The average
alcoholic content of all the samples was 34.44 per cent.

In Table 6 will be found a summary by localities of the liquor samples submitted.

Cold Storage.

There were comparatively few violations of the cold storage law, except in the

sale of cold storage eggs as fresh eggs or not properly labeled as required by the

statutes. Requests for extension of time on goods in storage were granted on one
lot of butter, 10 lots of poultry, 5 lots of game, 2 lots of beef, 15 lots of pork, 1 lot

of veal, and 38 lots of fish. Twenty-nine of these fish extensions were for mackerel,

requests being made by 16 different depositors.

Requests for extension were refused on 1 lot of frozen eggs, 1 lot of butter, 1

lot of beef, and 4 lots of fish.

There were ordered out of storage at the end of twelve months, 2 lots of frozen

eggs, 1 lot of butter, 16 lots of poultry, 8 lots of game, 18 lots of beef, 12 lots of

pork, 3 lots of mutton, 4 lots of miscellaneous meat, and 12 lots of fish.

The details of our actions on extension requests will be found in Tables 7, 8,

and 9.

There were 67 warehouses licensed during the year. These warehouses report

monthly the amounts of food placed in storage and the amounts on hand. A
summary of these statistics will be found in Tables 10 and 11.

Slaughtering.

There has been carried out the usual routine work of investigating nominees
for the positions of local slaughtering inspectors; instructing candidates for such
positions; investigating the inspection of slaughtering; and enforcing the law
when violations have been discovered.

Many of the local slaughtering inspectors are not paid adequately for the amount
of work which they are required to do. Because of this inadequate compensation,

certain inspectors have been in the habit of charging the butchers for putting the

official stamp upon the carcasses which had passed inspection. In some instances

this was carried out with the approval of the local health authorities. This situa-

tion was unsatisfactory and an opinion was obtained from the Attorney-General
to the effect that such procedure was illegal. A copy of this decision was sent to

the local Health Departments, the inspectors, and the licensed butchers. In
some instances the members of the local boards of health were apparently desirous

that improper inspection be carried out by their inspector. Several instances of

violations of the law were traced to a certain inspector and when interviewed by
the inspector of this Department his attitude was nearly obstructive. This in-

spector was not approved after he had placed the official stamp upon a carcass

affected with generalized tuberculosis. A member of the Board of Health made
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a very spectacular and passionate plea for the retention of this man as in-

spector.

Another local inspector was called into court as a witness to corroborate certain

conversation between the butcher and the inspector of this Department. This
local inspector had a painful lapse of memory upon the witness stand and the case
was consequently lost.

One local inspector showed on his reports very few confiscations. This was
called to the attention of the agents of the local board of health. Whenever the
inspectors of this Department were at the slaughterhouse no diseased conditions
were found and the work apparently was going on in a satisfactory manner. The
inspector was replaced a few years ago by another inspector, who confiscated in

the first month more than the previous inspector had confiscated in his last five

years. This inspector is still doing excellent work.
Notwithstanding the fact that violations are found and continual policing is

necessary in order that the inspection should be carried out properly, it is a fact

that Massachusetts inspection is upon a very high plane and compares very favor-
ably with the U. S. inspection. The statutes of this state recognize the U. S.

inspection stamp and also the inspection stamp of any city, town, or state inspec-

tor in any other state, provided the inspector is appointed or approved by a local

or a state health department.
It has been found that many cities and towns in other states, and certain state

departments have given or sold an inspection stamp to any person desiring the
same regardless of the qualifications of the inspector. A city health department
in one of the New England States passed a slaughtering inspection ordinance and
was obliged to prohibit the shipment of meat from a slaughterhouse in an adjoining

town because of improper inspection. A letter was written to the Secretary of the
State Board of Health requesting him to see that the inspection was carried out
in a proper manner in that town. The Secretary of the State Board of Health
replied to the letter that he had no authority over the inspector and the inspection

stamp was merely given to the inspector for the purpose of stamping meat intended
for shipment to Massachusetts.

It has been found necessary to prosecute persons shipping meat from New
Hampshire, Rhode Island, Connecticut, and NeV York. A large number of car-

casses of hogs shipped from Newport, Rhode Island, to Fall River were found
afflicted with hog cholera and the carcasses were confiscated. These bore the
stamp of the town of Tiverton, Rhode Island.

Immature veal has been killed in New York State; has been stamped by the
local inspector; and has been shipped to Pittsfield, Massachusetts, for sale. One
case of violation of the slaughtering laws was tried in Dudley, the animal being
killed in Connecticut and brought across the line without proper inspection. Be-
cause of this inadequate inspection in other states, it has been recommended to

the Legislature that the law be changed whereby only Massachusetts and U. S.

inspection is recognized in this State.

Bakeries.

Two hundred eleven bakeries located in 29 cities and towns have been inspected

during the year. The bakeries are in far better condition than they were a year
ago. The usual procedure has been followed of inspecting the bakeries; notifying

the local boards of health of the defects found; and requesting the local boards
of health to see that the defects are remedied. This is now working out in a very
satisfactory manner. Of the defects found by our inspectors, the greatest number
were for improper protection of the products. The least cause for complaint was
domestic rooms connected with the bakery. Table 12 gives a summary of the

inspections made by this Department.

Mattresses.

At the last session of the Legislature the mattress law was practically rewritten

with no change, however, in the substance of the law. The rewritten law is tech-

nically much better than the old law and prosecutions for violations are more easily

made.
During the past two years practically all the work has been directed toward the

proper labeling of mattresses. Formerly, the mattresses, if tagged, bore labels
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with trade terms for the name of the filler, such as " Comfort," " Soft Top,"
" Pure S. A.," etc. Most mattresses are now tagged with labels meaning some-
thing and it has become necessary to open such mattresses in the factories and in

the stores. The fillings did not always correspond with the labels. Microscopic

examinations of these fillings showed that mattresses labeled " Kapok " sometimes

contained considerable cotton waste and some wool waste, as well as considerable

dust and dirt, indicating the use of second-hand material.

There were 3 cases for the use of second-hand material in mattresses. One case

was filed. Two were found guilty and penalties imposed. In 1 of these cases in

Pittsfield the inspector found a large package of material obtained from a junk
dealer in Springfield. A fine of seventy-five dollars ($75.00) was imposed upon
this case.

In a Worcester department store mattresses were found containing considerable

second-hand material. The mattresses were labeled " Kapok." A mattress ex-

pert was called in, who examined the filling and found it to be second-hand material.

The manufacturer called at the office of this Division and stated that he used only

pure Kapok, a sample of which he left at the office and which in fact was pure

Kapok. He stated that the reason for the large amount of dust in the mattresses

was because of the speed of his picker. A microscopic examination of the filling

showed it to contain cotton and wool in addition to the Kapok. The manufac-
turers were prosecuted and fines amounting to four hundred dollars ($400.00) were
imposed. One furniture dealer was prosecuted for selling mattresses improperly

labeled. These mattresses were purchased in another state and were labeled
" Pure Kapok " but were sold at a price per pound less than the cost of Kapok
per pound. This case resulted in a conviction.

Coal.

During the early part of the year, at the time of the coal strike, it was found
financially advantageous to certain people to purchase refuse piles in Pennsylvania;

ship them to Massachusetts; and sell them as coal at coal prices. This resulted

in a number of complaints and this Department was requested to make analyses

of this alleged coal.

The first sample was examined at the request of the Police Department of Somer-
ville. It was found difficult to get a complaint because of the inadequacy of the

law. The Attorney-General's office was appealed to and three forms of complaint
were suggested. The defendant was tried upon these complaints and was held

for the Grand Jury. The Grand Jury found indictment upon this and a number
of other cases. The defendants were tried and were convicted on nearly all the

counts which went to the jury. The trial of this case lasted for one week and
three of the chemists of this Department testified upon the case.

Upon the Governor's recommendation a new law was passed which is in part

enforced by this Department. Under this law five cars of coal unfit for use were
seized and were dumped by the railroad. A few piles in coal yards were seized.

These piles were then sorted over by the owners and the coal unfit for ordinary

use was then seized by this Department arid disposed of. In one instance seven
hundred tons were delivered to the city of Chelsea to be used for filling.

Examination of the coal complained of in the latter part of the fiscal year showed
that it is a different material from what was complained of in the early part of the

year.

Coal with an ash content as high as 30 per cent is very unusual and complaints

have been made of coal with an ash content of 11 and 12 per cent. During the

early part of the year the ash content of coal complained of varied between 30 and
53 per cent. This corresponded to the addition of from 28 to 61 per cent of non-
combustible rock.

Aksphenamine.

In the production of arsphenamine the laboratory has been able to furnish a
supply sufficient to meet the demand. There has been distributed during the

past fiscal year 46,498 doses computed as 0.6 gram per dose, in comparison with

39,339 doses during the previous fiscal year. The budget estimate of 1924 is

based upon a probable demand for 60,000 doses.

In addition to the manufacture of arsphenamine research has been carried out



P.D. 34. 85

upon the manufacture of sulfarsphenamine, and beginning with June we have
distributed 2,635 doses and the demand is at present greater than we can supply.

The demand for sulfarsphenamine has apparently not cut down the increasing

demand for arsphenamine.
Solutions of sulfarsphenamine can be more readily prepared by the ordinary

physician than solutions of arsphenamine, which require considerable technical

training. Physicians have been demanding sulfarsphenamine in individual doses

rather more than they have been demanding arsphenamine. It is probable that

the demand for sulfarsphenamine will increase at a greater rate than the demand
for arsphenamine, due to its ease in administration, its lower toxicity, and ap-

parently greater stability.
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Table 1.
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For Sale of Ice Cream below Standard.

Name. Address. Court. Date. Result.

International Ice Cream
Company . . . Pittsfield . . Pittsfield . . Nov. 2, 1923 . Discharged.

International Ice Cream
Company . . . Pittsfield . . Pittsfield . . Nov. 2, 1923 . Discharged.

For Sale of Adulterated Foods other than Milk and Milk Products.

Butter. — (Low in fat.)

Cudahy Packing Company Lawrence . . Lawrence . . Oct. 8, 1923 . Discharged.

Cider. — (Contained benzoic acid.)

Hannah, George
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Sausage. — (Contained coloring matter.) — Concluded.
Name.
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Eggs. — Selling Cold-Storage Eggs Without Marking the Container. —
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For Violation of the Laws Relative to Slaughtering. — Slaughtering or Author-
izing Slaughtering in the Absence op Inspector.

Name.
Baskin, Harry
Brockoff, John
Downing, Otis N.
Goodman, Hyman
Gruber, John
Nager, Samuel
Nager, Samuel
Reid, James R.
Scibelli, Andrew

Barber, George E. .

Cradleman, Harry .

Cradleman, Harry .

Cummings, Stowell
Eddy, Byron
Krugman, Abraham
Scibelli, Andrew
Sivestre, Angelina .

Nager, Samuel
Nager, Samuel
Nager, Samuel

Tuller, George A.

Cradleman, Harry

Barden, Charles F.

Address.

Adams
Torrington, Conn.
Mattapoisett .

New Bedford .

Great Barrington
Great Barrington
Great Barrington
Wakefield
Agawam

Winchester, N. H.
Greenfield
Greenfield
Cheshire .

Woodstock, Conn.
West Springfield
Agawam
Lawrence

Date.

Dec. 7, 1922
10, 1923
12, 1923
12, 1923
3, 1923
3, 1923
3, 1923

Mar. 27, 1923
Dec. 7, 1922

Oct.
Jan.
Jan.
April
April
April

Result.

Conviction.
Conviction.
Conviction. 1

Conviction. 1

Conviction.
Conviction.

Court.

North Adams .

Great Barrington
Wareham
Wareham
Great Barrington
Great Barrington
Great Barrington
Maiden .

Springfield

Selling, Offering for Sale, or Having in Possession with Intent to Sell,

Unstamped Meat.
Greenfield . . Oct. 4, 1923
Greenfield . . Jan. 11, 1923
Greenfield . . Jan. 11, 1923
Adams . . . May 11, 1923
Webster . . . Jan. 16, 1923
Springfield . . Dec. 7, 1922
Springfield . . Dec. 7, 1922
Lawrence . . April 24, 1923

Slaughtering Without License.
Great Barrington . Great Barrington . April 3, 1923
Great Barrington . Great Barrington . Oct. 26, 1923
Great Barrington . Great Barrington . Oct. 26, 1923

As Inspector of Slaughtering Stamped a Carcass which He had Not Seen
Slaughtered.

Great Barrington . Great Barrington . April 10, 1923

Obstruction of Inspector.
Greenfield . . Greenfield . . Jan. 11, 1923

Accepting Fees Illegally.
Agawam . . . Springfield . . April 4, 1923

Discharged.
Conviction.

Conviction.
Conviction.
Conviction.
Conviction.
Conviction.
Conviction.
Conviction.
Conviction.

Conviction.
Conviction. 8

Conviction.

Conviction.

Discharged.

Quashed.

Violated Rules and Regulations of Department of Public Health.
Randall, Josiah

Black, Abraham D.
Black, Abraham D.
Gladstone, Harry .

Goldfine, Samuel .

Kimball, Benjamin L.
National Mattress Com-
pany .

Pearlman, Morris
Rotstein, Frank
Rubin, Jacob
Rubin, Julius

.

Sachs, Albert
Shlager, Saul
Spanner, William J
Taylor, Samuel
Weiner, Israel
Weiner, Samuel
White Star Mattress Com-
pany .

Table 2

Mattapoisett . . Wareham . . Jan. 12, 1923

For Violation of Mattress Laws.
Worcester
Worcester
Maiden .

Pittsfield
Springfield

Boston .

Pittsfield

Boston
New Bedford
New Bedford
New Bedford
Maiden .

Springfield
New Bedford
Boston .

Boston .

Chelsea .

Worcester
Worcester
Maiden .

Pittsfield
Springfield

Boston .

Pittsfield

Boston .

New Bedford
New Bedford
New Bedford
Maiden .

Springfield
New Bedford
Fitchburg
Fitchburg

Chelsea .

Oct. 24, 1923
Oct. 24, 1923
Sept. 19, 1923
Sept. 26, 1923
May 18, 1923

Sept. 18, 1923
Sept. 26, 1923
April 12, 1923
April 27, 1923
April 27, 1923
April 27, 1923
Sept. 19, 1923
Mar. 15, 1923
Apr. 27, 1923
May 29, 1923
May 29, 1923

Discharged.

Conviction.1

Conviction. 1

Conviction.
Conviction.
Conviction.

Conviction.
Conviction.
Conviction.
Conviction.
Conviction.
Conviction.
Conviction.
Conviction.4

Conviction.
Conviction. 1

Conviction. 1

Mar. 6, 1923 . Conviction. 1

Composition of Milk Samples Examined. — (Milk Solids, Per Cent.)

Fiscal Year Ending Nov. 30, 1923.
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Table 3.

91

—Summary of Milk Samples Examined. — Fiscal Year Ending
Nov. 30, 1923.
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Table 7. — Requests for Extension of Time Granted on Goods in Cold Storage from
December 1, 1922, to December 1, 192S. — (Reason for such extension being

that goods were in proper condition for further storage.)

Article

Butter
Chickens
Chickens
Chickens
Chickens
Chickens
Fowl
Fowl
Turkeys
Deer
Deer
Deer
Deer mea'
Geese
Pigeons
Venison
Beef loins

Beef loins

Hogs
Hogs
Pork loins

Pork loins
Pork loins

Pork loins

Pork loins

Pork loins

Pork loins

Pork loins

Pork loins

Pork loins

Pork loins

Pork loins

Pork loins
Veal legs .

Eels
Halibut .

Halibut .

Halibut .

Herring .

Herring2
.

Mackerel, Canadian
Mackerel, Canadian
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Mackerel
Salmon
Salmon
Salmon

Weight
(Pounds).

Placed in
Storage.

Extension
Granted to Name.

60

6,888
789

4,810
1,800
620
498
210
192
127
25

996
850
20

1,480
2,390
2,370
2,317

20,434
7,754
8,098
8,783
11,363
18,258
5,803
7,567
10,220
23,285
15,000
8,000
3,100
440

2,700
890

46,960
345

1,440
1,800
2,327
4,027
1,250
100
110
420
770

1,700
2,380

11,760
600

1,680
4,320
7,250
2,040
575

2,400
12,240
5,112
1,770
1,300
2,650
874
300

1,800
3,840
4,920
16,200
17,000

430
1,156
151

Dec.
Dec.
Dec.
Dec.
Dec.
Dec.
Dec.
Dec.
Aug.

July 22, 1922
Aug. 30, 1922
Aug. 30, 1922
Dec. 15, 19211
Nov. 29, 1922
Nov. 29, 1922
Nov. 6, 1922
Nov. 29, 1922
Mar. 29, 1922
Nov. 21, 1922
Nov. 8, 1922
Nov. 17, 1922
Nov. 7, 1922
July 11, 1922
Aug. 14, 1922
Nov. 4, 1922
April 12, 1922
July 27, 1922
May 15, 1922
May 16, 1922
Dec. 2, 1922
Dec. 4, 1922

4, 1922
4, 1922
4, 1922
4, 1922
5, 1922
5, 1922
5, 1922
5, 1922
7, 1922

June 29, 1922
June 14, 1922
Dec. 21, 1922
Dec. 27, 1921
Sept. 15, 1922
Dec. 24, 1921
April 17, 1923
Oct. 1, 1922
July 19, 1922
Feb. 27, 19233
Feb. 27, 19233

June 6, 1922
Jan. 18, 19233
Jan. 18, 19233
Jan. 18, 19233
Jan. 18, 19233
Jan. 18, 19233
Jan. 18, 19233
Jan. 18, 19233
Feb. 27, 19233
Sept. 29, 1922
Dec. 15, 1922
July 15, 1922
June 29, 1922
Sept. 23, 1922
June 29, 19233
Aug. 1, 1922
June 5, 1922
June 14, 1922
June 12, 1922
June 6, 1922
Oct. 30, 1922
July 4, 1922

1, 1922Aug.
Aug.
Aug.
Aug.
June

1, 1922
1, 1922
1, 1922
8, 1922

Oct. 10, 1922
Nov. 15, 1922
Aug. 28, 1922

Nov.
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Table 9. — Articles which had been in Cold Storage Longer than Twelve Months,
and on which No Requests for Extension had been Made, Ordered Removed,
from December 1, 1922, to December 1, 1923.
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Summary of Bakery Inspections.

Number of such bakeries inspected ....
Floors not properly constructed or maintained .

Walls not properly constructed or maintained .

Ceilings not properly constructed or maintained
Storage facilities not properly constructed or maintained
Apparatus not properly constructed or maintained
Stock not properly protected .

Products not properly protected
Flies abundant
Flour storage unsatisfactory
Tobacco used in bakery .

Absence of garbage can .

Domestic rooms connected with bakery
Miscellaneous defects

97

210
65
59
49
7

23
40
76
11
32
10
41
2
59
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Report of Division of Communicable Diseases

B. W. Carey, M.D., Director.

The reported incidence of the diseases declared to be dangerous to the public

health for the year 1923 has been constantly high month by month, the total mor-
bidity being 98,421 with a mortality totalling 8,706.

Scarlet fever with 12,300 cases in particular was unduly prevalent during the

year, there being 56 per cent more cases than were reported during the previous

year. The type of infection, however, was much milder than previously experi-

enced, giving us a fatality rate of but 1.3. This very mildness, however, proves

to be the main factor in its wide-spread incidence. Time and time again during

the routine school examinations pupils were found desquamating who gave the

history of but slight indispositions, so slight in fact that no one had even thought
of the possibility of the condition being scarlet fever. Under such circumstances

measures of quarantine and isolation could not be effectively applied, and the in-

fection spread through contact until in some communities it became a small-sized

outbreak. However, once the prevalence of the disease was discovered in any
given community school physicians and nurses became active, and through daily

school inspection and home visitation, quickly brought the school age group under
control. The pre-school age group was not so readily handled and furnished the

foci for the continued spread throughout the community. There does not appear

to have been a single outbreak traced to any other source than personal contact.

Measles again exceeded the reported incidence of a year ago by over 3,500 cases

with many more deaths. When it is considered that in the past four years the

total number of cases of this condition reported has exceeded 100,000, and that

more than 900 deaths have occurred, the seriousness of this infection must be

realized. While the cases occurring in children under five years of age are about
25 per cent of the total number reported, we note that 76 per cent of the deaths

that have resulted were in this same age group.

Whooping cough presents much the same picture with a much lessened inci-

dence. However, the total number of cases for the year reached 10,612 with 493

deaths, giving the greatest morbidity and mortality that we have ever had from
this condition except in 1918 when our reports were confused and perhaps incor-

rect because of the influenza epidemic. Here again the greatest loss of life is

noted in the pre-school age group.
In reviewing the failure to control or prevent these three conditions, certain

facts appear to be clearly set forth. First: The most helpless age is the period

when infection from these conditions is most serious— a time when parents must
act for their children because the children cannot act for themselves. Second: The
vast bulk of infection of these three diseases is to be found transmitted directly

by personal contact. Indeed, history of very intimate personal contact appears

almost always to be present. Third: Inasmuch as these infections are most
prevalent in the pre-school age group which is without supervision, we ought to

prevent their dissemination from the infected school child to this group by properly

directed effort within the schools. To offset these evident facts and to give em-
phasis to certain fundamentals which have been often stated, we must intensify

our educational program which must clearly outline to parents their course of

action when certain important conditions exist in the children under their control,

namely (1) that they should be suspicious of colds in children under five years

of age; (2) that these colds should be treated seriously until they are sure that no
infectious disease is present; (3) that proper precautions should be taken with

these children as though each cold was actually the beginning of an infectious

disease; and (4) that they should protect their neighbor's child even as they

would have their own child protected by keeping at home their children who show
slight evidence of an infection of this type.

The reported incidence for diphtheria exceeds that of the previous year, with

the number of cases and deaths being respectively 9,018 and 579. Were it not

for the present active diphtheria campaign and the efficiency of the available
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methods of prevention and control, this state of affairs would well be dishearten-

ing. However, with the splendid results which have attended the efforts of the

communities which have maintained a steady preventive campaign we have every

reason to believe that the immediate future is particularly bright.

An effective program for diphtheria control must be carried out under four general

headings: (1) Prevention. True prevention of diphtheria can best be secured

through the immunization of all who are found to be susceptible to infection.

This can be procured through the use of the Schick test followed by the use of the

toxin-antitoxin mixture and by the immediate immunization of persons in contact

with an active case. The progress made in our diphtheria prevention campaign
is to be seen in the following list of communities where they are maintaining clinics

or have put on campaigns

:

Permanent Clinics. District No. 1. Attleboro, Bourne, Fall River, Falmouth
and New Bedford.

District No. 2. Ashland, Boston, Braintree, Bridgewater, Brockton, Brook-

line, Cambridge, Cohasset, Framingham, Hingham, Milton, Newton, Norwood,
Quincy, Walpole, Wellesley, and West Bridgewater.

District No. 3. Lynn and Salem.

District No. 4. Lawrence and Lowell.

District No. 6. Amherst, Enfield, Greenwich, Hadley, Northampton and Wil-

braham.
District No. 7. North Adams.
Campaigns. District No. 1. Barnstable, Middleboro, Plymouth, Taunton and

Yarmouth.
District No. 2. Abington, Avon, Marlboro, Natick, Stoughton, Weymouth

and Wrentham.
District No. 3. Amesbury, Chelsea, Danvers, Everett, Haverhill, Ipswich,

Maiden, Melrose, Merrimac, Middleton, Nahant, North Reading, Peabody,

Reading, Revere, Saugus, Swampscott, West Newbury and Winthrop.
District No. 4. Andover, Maynard, Methuen, Wilmington and Woburn.
District No. 5. Clinton, Fitchburg, Leominster, Millbury, Oxford, Westboro,

Winchendon, Worcester.
District No. 6. Chicopee, Easthampton, Hatfield, Holyoke, Palmer, Spring-

field, Ware, Westfield and Williamsburg.

District No. 7. Adams, Becket, Dalton, Erving, Florida, Greenfield, Hancock,

Lee, Monterey, Orange, Stockbridge and Tyringham.
Immunization of other inmates of households harboring an active case has not

shown, statistically at least, any great improvement over the amount done in the

years that we have been conducting this special study. In 1922 the number of

cases bearing the same family name at the same address, or with the same street

address but a different name, was 1,973, while in 1923 there were 2,422 such cases.

Inasmuch as these secondary cases form such a large percentage of the total inci-

dence of diphtheria, special attention is demanded and it would appear that physi-

cians, boards of health and parents in particular, should have knowledge of this

danger and of the means whereby it may be avoided. Because of the fact that a

physician was in attendance on the primary case and gave immediate treatment

to the secondary case as it developed, the mortality rate for the secondary infec-

tions was lower. In 1922 the mortality rates were primary, 4.4, secondary, 2.6;

in 1923 the rates were primary cases, 4.3, secondary, 1.0.

The methods now generally employed by local boards of health for the isolation

and quarantine of patient and for culturing patient and other members of the

family for release afford ample evidence of the part which they play in the pre-

vention of additional cases and in controlling the spread of the infection.

(2) Diagnosis. More and more is it evident that the laboratory is used for the

differential diagnosis of the various infections of the throat. This is a great im-

provement and one which should produce very definite results in our campaign.

To illustrate the increased use of the laboratory (taking the year 1915 when the

total incidence was comparable to that reported this year) we find that the number
of laboratonr examinations for the diagnosis of diphtheria made in our State

laboratory increased from 10,509 in 1915 to 21,563 in 1923. The rates for these

same two periods compared as follows: 1915, morbidity rate (per 100,000), 250.4;
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mortality rate, 19.4; fatality rate, 7.8. 1923, morbidity rate, 227.2; mortality
rate, 14.6; fatality rate, 6.4. Inasmuch as the main reliance has been placed on
the same agencies, that is diagnosis and antitoxin, for control of this condition it

would appear that the laboratory through furnishing early diagnosis has contributed
largely to the improved condition, for with the early diagnosis comes the earlier

administration of antitoxin and it is believed more adequate dosage.

(3) Treatment. It has been known for years back that the early administration
of antitoxin with adequate dosage has a direct effect on the death rate of this con-
dition and from evidence quoted below it is to be noted that the physicians through-
out the State as a whole are now utilizing a larger amount of antitoxin. This can
only mean that the educational program directed towards the proper use of anti-

toxin is bearing very definite results. In 1915, with 9,282 cases, 151,745 doses

of 1,000 units of antitoxin were distributed. In 1923, with 9,018 cases, 411,507
1,000-unit doses were distributed.

Smallpox was reported in the last month of the year. A case which became ill

in Adams and went to New York was diagnosed there as smallpox. As soon as

notice was received every effort was made to vaccinate all contacts. Four cases

subsequently occurred in the family with which the original case had boarded.
Typhoid Fever. The continued decrease through the Commonwealth of typhoid

fever has been the source of very great satisfaction to this Division for this persis-

tent decrease is not the result of haphazard effort, but rather has resulted from the
well directed and persistent effort of the public health workers in the various com-
munities of the Commonwealth. To realize the number of lives which have been
saved this year one has only to look back ten years and find that four times as

many people died as in this year. (Number of deaths in 1913, 280; 1923, 70.)

The measures which* have made this reduction possible in the early days of our
public health work still continue to be needed. In fact, with the improper disposal

of sewage or the contamination of water supply an immediate increase of the inci-

dence of typhoid fever is to be noted. However, in addition to these protective

engineering measures with the subsequent safeguarding of water supply, epidemio-
logical investigation, the discovery and proper supervision of the typhoid carrier

and the use of the prophylactic vaccine have all proven to be effective agents in

lowering the incidence of this disease. It appears that we are now approaching
an incidence of typhoid fever which might well be termed residual, that is, the

incidence of the disease for some time to come will be about that reported for this

year. This, if true, calls for even greater activity in our control measures than
has been present in the past. Constant surveillance of water supply, more careful

epidemiological study of the sporadic case, close supervision of the known carriers,

and proper isolation of the patient with proper treatment of excreta and careful

after-care all are of importance if we are to completely control typhoid fever in

this Commonwealth.
Lobar Pneumonia furnishes one of our major problems. The reported morbidity

for a five-year period reaches an average of 4,835 with the average deaths for the

same period 2,387. The one reportable disease exceeding these figures was pul-

monary tuberculosis.

Lobar Pneumonia. Pulmonary Tuberculosis.

Year.
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production of an efficacious vaccine and it is reported that certain of the New York
authorities have perfected and are now experimenting with such a vaccine. There
could be no question but a vaccine of this type would be of inestimable value,

ranking in importance with the typhoid prophylactic. Perhaps of more impor-
tance because of its wider application will be the development of a practical plan

for the observance of the common rules of personal hygiene.

Pulmonary Tuberculosis. A decline in both morbidity and mortality is to be
noted again for this disease. The rate of decline has advanced and with the

projects now started for intensive school work it would appear that the momentum
given to this activity should be greatly increased. The case rate per 100,000

population has shown a steady decrease in the past five years— from 181.9 in

1919, to 134.9 in 1923, the death rate for the same period being 110.0 for 1919, to

77.1 in 1923. The fatality rate ranges from 60.5 to 57.2.

During the year a study has been started of the deaths from pulmonary tubercu-

losis which have occurred during the last fifty years.
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The routine inspections of hospitals, jails and dispensaries or clinics for licensing

have been made as follows: Hospitals, 223; jails, lock-ups, etc., 175; dispensaries,

84.

The amount of time given to consultation with physicians and for the diagnosis

of communicable disease appears to have been in excess of that necessary in former
years. With no record available of the amount of time spent in this type of work
no statistical table can be prepared, but we are sure from the increasing demands
received through the central office for such service that it is in excess of previous
years and bids fair to become one of the major projects for the District Health
Officer.

The radio talks under the supervision of Dr. Miner were continued well into

the year. A change of management of the broadcasting station brought forth a
change of program which made it necessary for Dr. Miner to withdraw from the
work. This in many ways is to be regretted, yet appears to have been unavoidable
under the circumstances.

The cooperation of local authorities and our field force has been marked and in

many communities has resulted in definite evidence of progress.

The Nursing Assistants have continued to faithfully perform their allotted tasks

and have been of material assistance to the District Health Officer in the various

programs of the Department; especially have they been active in the diphtheria

prevention and tuberculosis programs.
The following changes in personnel have taken place:

Everett, Madeline C, appointed as Social Service Worker in the Subdivision
of Venereal Diseases, July 9, 1923.

Hitchcock, Pauline D., appointed as Assistant Bacteriologist, July 1, 1923.

Shattuck, George C, M.D., appointed as Collaborating Epidemiologist,

December 1, 1922.

The venereal disease program has continued along the same lines as in the past.

A few new projects have been tried and have proven successful.

The distribution of bichloridol and the new arsenic product, sulfarsphenamine,
to clinic chiefs and physicians of the larger hospitals has proven a great success.

The sulfarsphenamine appears to be particularly useful because of the simplicity

of its administration. It is hoped that the manufacturing process may be speeded
up so that we may be able to put this product in the hands of the general practi-

tioner. This will prove to be a very great advancement in the treatment of syphilis

because of the lessened toxicity with freedom from reactions, together with simple
technique of administration, giving the drug intravenously, intramuscularly, or

even subcutaneously, and apparently possessing equal therapeutic value as arsphe-

namine or neoarsphenamine.
The reported incidence of gonorrhea and syphilis remained about the same as

in former years, there being 4,885 cases of gonorrhea and 1,891 cases of syphilis

reported.

The follow-up work in connection with sources of infection and cases lapsed
from treatment continues to yield satisfactory results, and our program to extend
this type of work in communities maintaining a clinic, while it has but started,

appears to be welcomed as an addition to the clinic work and should when thor-

oughly established prove to be of great value as a stimulus to the more adequate
treatment given at the State Approved Clinics.

Two pieces of work have caused a great deal of satisfaction to this Division.

The effort directed toward the education of the druggist against spelling medicine
used for self-medication and certain quack remedies advertised for the cure of

gonorrhea and syphilis has been most successful. Great credit must be given to

those conscientious men who voluntarily took such medicine from their shelves

and disposed of it. If the physicians who are dispensing medicine will cooperate
as heartily and as fully with the pharmacist as he is willing to do with them, a
much higher standing of both professions will result.

The courts of the State have been again visited and their cooperation sought in

procuring proper examination and treatment for the prisoners before the Court
who are possibly venereally infected. Hardly without exception this cooperation
has been obtained and a perfect understanding as to our aims developed.

Contact with the social service workers, women's clubs, and public health
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nurses and teachers throughout the State has been made, and every opportunity

which offered itself for the presentation of our program has been seized. It ap-

pears, however, that further educational activity should be developed.

Report of the Work of the Bacteriological Laboratory.

The following is the report of the work of the bacteriological laboratory for the

fiscal year December 1, 1922, to November 30, 1923:

Diphtheria— 21,563 examinations. Diagnosis, 1,622 positive, 12,835 negative.

Release, 2,153 positive, 4,953 negative.

Tuberculosis— 4,735 examinations; 1,207 positive, 3,528 negative.

Typhoid Fever (Widal test) — 1,594 examinations; 304 positive, 1,260 negative,

30 atypical.

Typhoid Fever (Culture test) — 831 examinations; 82 positive, 749 negative.

Malaria— 86 examinations; 2 positive, 84 negative.

Gonorrhea— 2,653 examinations; 418 positive, 2,235 negative.

Pneumonia— 579 examinations.

Miscellaneous— 338 examinations.

Total number of examinations made, 32,379.

The following gives the total number of biologic products and diagnostic outfits

distributed during the year ending Nov. 30, 1923:

Diphtheria Antitoxin— 7,589 vials of 1,000 units each; 24,241 vials of 3,000

units each, or 72,723 1,000-unit doses; 30,625 vials of 5,000 units each, or 153,125

1,000-unit doses; 17,807 vials of 10,000 units each, or 178,070 1,000-unit doses;

total, 411,507 1,000-unit doses.

Antimeningococcic Serum— 4,609 vials of 15 c.c. each.

Antipneumococcic Serum— 336 bottles of 100 c.c. each, Type I.

Schick Toxin— 5,875 outfits of 50 doses each, or 293,750 doses; 170 c.c. bulk.

Vaccine Virus (Smallpox) — 197,767 doses.

Toxin-Antitoxin Mixture— 33,129 ampoules of 1 c.c. each; 141,460 c.c. bulk;

total, 174,589 doses.

Bacterial Vaccine (Typhoid-paratyphoid) — 21,106 ampoules of 1 c.c. each;

39,870 c.c. bulk; total, 60,976 doses.

Normal Serum— 7,670 c.c.

Silver Nitrate Solution— 59,546 ampoules.

Diagnostic Outfits— 27,034 diphtheria culture outfits; 6,662 tuberculosis sputum
outfits; 697 pneumonia sputum outfits; 2,135 Widal outfits; 1,259 typhoid culture

outfits; 2,154 malaria-gonorrhea outfits.

Report of the Subdivision of Venereal Diseases.

Incidence. The number of cases in the infectious state reported by number for

the last three years is as follows

:

1921 — Gonorrhea, 5,563; syphilis, 2,497.

1922— Gonorrhea, 4,973; syphilis, 1,933.

1923— Gonorrhea, 4,885; syphilis, 1,891.

Inasmuch as efforts have been made to stimulate reporting and the fact that the

number of new cases admitted to the clinics is slightly on the decline, it may mean
that the control measures by the Massachusetts Department of Public Health

in cooperation with the U. S. Public Health Service are showing results.

Considerable more publicity by lectures, exhibits, films, slides and literature

has been conducted over last year; 60 lectures were given as against 14 in 1922,

while 26,528 pamphlets were distributed as against 18,113 in 1922.

Clinics. Five additional treatment centers have been added to our list of sub-

sidiary clinics. In addition to the 18 State Approved Clinics, 26 Subsidiary Clinics

are making monthly reports and generally cooperating with the Department.
More treatment centers are contemplated and the date of opening the Board of

Health Clinic at the Cambridge City Hospital has been arranged for January 4,

1924.

The number of new patients and total treatments at the various clinics for the

past three years is as follows

:

1921 — New patients: State Approved Clinics (18), 6,218; Subsidiary Clinics

(8), 286; total, 6,504.
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Total treatments: State Approved Clinics, 127,461; Subsidiary Clinics, 8,238;

total, 135,699.

1922— New patients: State Approved Clinics (18), 5,559; Subsidiary Clinics

(21), 983; total, 6,542.

Total treatments: State Approved Clinics, 112,460; Subsidiary Clinics, 49,049;

total, 161,509.

1923— New patients: State Approved Clinics (18), 5,068; Subsidiary Clinics

(26), 964; total, 6,032.

Total treatments: State Approved Clinics, 105,065; Subsidiary Clinics, 52,813;

total, 157,878.

Undoubtedly the efficiency of many of the clinics could be improved by social

service and the number of treatments per patient could be increased, but on the

whole the clinics are functioning very well. The total treatments have fallen by
3,631, while the amount of arsphenamine used has increased by 552.

Therapeutic Measures. The need of an arsenical preparation more applicable

for use by the general practitioner has been felt since the introduction of arsphe-

namine. From the available reports sulfarsphenamine seemed to fill all the

requirements, being comparatively non-toxic, freely soluble in a small quantity

of water, faintly acid and not requiring neutralization, and capable of being ad-

ministered subcutaneously, intramuscularly or intravenously. The manufacture

of this preparation by the State Arsphenamine Laboratory was recommended
and a product for trial was available in June. The manufacture is not as difficult

as that of arsphenamine and is more economical inasmuch as most of the product

made passes the pharmacological tests. Arsphenamine made but classed as too

toxic for use has been converted into safe sulfarsphenamine.

The product was at first distributed to a few clinics for therapeutic tests, but

a general demand by other clinics and private physicians was soon made and has

steadily increased. To date but 3,737 doses, based on 0.6 gram doses, have been

given out. It is yet early to say just where in the armamentarium for luetic treat-

ment this preparation stands.

Eight hundred seventy-seven ampoules of neoarsphenamine bought for special

case use at the Children's Hospital, Massachusetts General Hospital, and Massa-
chusetts Hospital School were paid for by this Department.
Forty-two thousand eight hundred forty-three doses of arsphenamine, based on

0.6 gram doses were distributed, this being 760 doses more than last year.

Bichloridol has become quite popular, 12,800 collapsules having been given out

to the clinics during the year.

Social Service. During the past year the social service has continued its pub-

licity and educational program, interesting special groups, State and other organi-

zations with the social side of the venereal disease program. Many contacts have
been made, the most noteworthy probably being the parent-teachers' groups,

schools of social work at Simmons and Smith colleges, the League of Women
Voters, and the City Federation of Women's Clubs. Many more requests for

special investigations, as well as investigations of sources
_
of infection, have come

to the Department showing good cooperation with the social agencies in the State.

Standardization of the State Approved Clinics was started in Springfield where
approximately 200 patients were written to and visited in an attempt to have
them return to the clinic. The value of this work was shown by a letter received

from the chief of the clinic. A considerable number of patients who had had but
one or more treatments were induced to return to the clinic, and the fact that a

small charge could be made in a great many cases to help support the clinic, was
satisfactorily demonstrated to the hospital authorities. Undoubtedly some type

of social service, either full or part time, will be instituted in the near future at

this clinic.

The Department was fortunate in securing the services of Miss Mary E. Driscoll

for a period of three months previous to Miss Madeline C. Everett coming to the

Department in July as a full-time permanent social worker.
• Over 200 investigations have been made as follows: Sources of infection, 53;

lapsed cases, 25; arrangements for medical treatment, 23; returned patients to

clinic, 116; total, 227.

One thousand six hundred nineteen lapsed cases were reported, 183 more than
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last year. The number returned to treatment was 578, 169 more than last year.

Four boards of health (Boston, Cambridge, Chelsea and Worcester) have agreed

to investigate sources of infection in their areas, with apparently good results.

Courts. Every police, district and municipal court, as well as most of the penal

institutions, has been visited during the past year. An exceptionally good spirit

has now been established between officials of these institutions and our Depart-
ment. Cooperation has been good and repeated visits to some courts have im-

proved the efficiency of the work. The former rather common excuse of lack of

laws for inactivity of various courts regarding sex offenders is not now made.
Druggists. The campaign started last year against proprietary and quack

remedies has been continued with surprising success; practically all druggists when
acquainted with our desires have willingly cooperated. Six hundred forty-seven

druggists in 17 cities and 133 towns have been visited, and so-called remedies

listed at several thousands of dollars have been voluntarily destroyed or removed.
Quarterly Conferences. Two quarterly conferences of clinic chiefs and specialists

in venereal diseases were held this year, one at the Psychopathic Hospital and one

at the Boston City Club. They were well attended. Some of the papers have
been published and it might be well to have all the proceedings of these meetings

published and reprints available for distribution to physicians who are interested

in the diagnosis and treatment of venereal diseases but who are unable to attend

the conferences.

Educational Measures. During the year both social workers and special investi-

gators have given talks and shown exhibits, slides or films. This phase of the

work is being developed and with contemplated addition of modern films more
work along these lines will be done during next year.

Jan. 1, 1923, to Dec. 31, 1923.

Cases reported by number:
Gonorrhea. ........ 4,885

Syphilis 1,891

6,776

Cases reported by name (lapsed cases) ...... 1,619

Lapsed cases returned to treatment ....... 578

Arsphenamine distributed, figured on 0.6 gram doses .... 42,843

Sulfarsphenamine distributed, figured on 0.6 gram doses1
. . . 3,737

Mercury (Bichloridol) distributed, collapsules ..... 12,800

Neoarsphenamine distributed, ampoules ...... 877

Wassermann examinations ........ 57,652

Smear examinations2 ......... 2,690

Pamphlets distributed 26,528

Lectures............ 60

Normal Sodium Hydroxide Solution, bottles distributed ... 38

Drug stores visited in 17 cities and 133 towns ..... 647

Report of Epidemiologist for 1923.

Prevalence of Infectious Diseases.

The year 1923 has been marked by an increased general prevalence of the com-
mon contagious diseases. This has been especially noted in scarlet fever and
whooping cough, both of which have established new records for the number of

cases reported.

In twenty-four instances outbreak notices were sent or special investigations

initiated by District Health Officers. These are listed by months below. It will

be noted that the great majority of so-called outbreaks are due to diseases which
are transmitted directly from person to person without the intervention of any
medium such as water, milk or food. It is these directly transmitted diseases

which are least susceptible to control, and which now cause the great preponderance

of incapacity and mortality due to infectious diseases.

1 Distributed first in June, 1923.
2 Refers only to smear examinations made in State Laboratory. Each clinic examines smears also.
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Outbreak Notices and Special Investigations Reported during the Fiscal Year 1923.

Place and Month.

New Bedford, December (1922)
Milton, December (1922)
Weymouth, February
Belmont, February
Dudley, March
Peabody, March
Maynard, March
Agawam, March
Quincy, March
Haverhill, March .

Northampton, March
Holyoke, March
Lawrence, March and April

Hopedale, April

Chicopee, April

Sunderland, April .

Milford, April
Arlington, May
Millbury, June
Newburyport, September
Ware, September .

Taunton, October .

Falmouth, November
Maynard, November
Anterior Poliomyelitis.

Incidence and mortality from
ingly low this year. Since 1920
remained nearly constant.

Year.

1920
1921
1922
1923

Diphtheria.

Diphtheria deaths
the lowest since 1912.

Disease.

Measles
Typhoid .

Scarlet Fever
Influenza .

Typhoid
Diphtheria .

Diphtheria .

Scarlet Fever
Diphtheria .

Scarlet Fever
Scarlet Fever
Scarlet Fever
Typhoid
Scarlet Fever
Scarlet Fever
Scarlet Fever
Scarlet Fever
Septic Sore Throat
Diphtheria
Typhoid
Diphtheria
Typhoid
Diphtheria
Diphtheria

Source or
Mode of Infection.

Contact
Milk (carrier)

Contact
Contact
Contact (carrier)

Contact
Contact
Contact
Contact
Contact
Contact
Contact
Water
Contact
Contact
Contact
Contact
Unknown
Contact
Unknown
Contact
Milk (carrier)

Contact (carrier)

Contact

infantile paralysis have continued to be gratify-

the number of cases and deaths each year have

696
233
217
223

Year.
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Encephalitis Lethargica.

The prevalence and death rate from this disease have remained nearly constant

since it was made reportable in 1921.

Year.

1921
1922
1923

Cases.

117

163

180

Epidemic Cerebrospinal Meningitis.

Year.

1920
1921
1922
1923

Cases.

182

164
105
121

Deaths.
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Syphilis.
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cent patients is favorable, but is still far too small. In two cases this year the

patients were discovered to be carriers only after they had returned home from
the hospital and had infected other people.

Whooping Cough.

Year.
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Cases and Deaths, with Case and Death Rates per 100,000 Population for All

Reportable Diseases during the Year 1923.

Disease.
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Cases and Deaths from Diseases Dangerous to the Public Health, 1923.

Index to Line Numbers in the Table of Cases and Deaths from Diseases Dangerous to the
Public Health, 1928.

Abington Ill
Acton 194
Acushnet 139
Adams ...... 63
Agawam 120
Alford 345
Amesbury 68
Amherst 117
Andover 80
Arlington 40
Ashburnham 199
Ashby 291
Ashfield 289
Ashland 175
Athol 77
Attleboro 42
Auburn 128
Avon 191
Ayer 149

Barnstable 124
Barre 148
Becket 308
Bedford 237
Belchertown .... 198
Bellingham 189
Belmont 64
Berkley 281
Berlin 284
Bernardston 293
Beverly 37
Billerica 133
Blackstone 140
Blandford 324
Bolton 300
Boston 3
Bourne 179
Boxboro 340
Boxford 313
Boylston 286
Braintree 66
Brewster 302
Bridgewater 86
Brimfield 299
Brockton 16
Brookfield 226
Brookline 29
Buckland ..... 236
Burlington 274

Cambridge 11
Canton . . . . . .104
Carlisle . . . . . . 316
Carver 321
Charlemont 296
Charlton 205
Chatham 207
Chelmsford 108
Chelsea 26
Cheshire 225
Chester 248
Chesterfield 330
Chicopee 30
Chilmark 354
Clarksburg 257
Clinton 62
Cohasset 172
Colrain 220
Concord 102
Conway 290
Cummington .... 328

Dalton 137
Dana 309
Danvers 69
Dartmouth 93
Dedham 73
Deerfield 164
Dennis 233
Dighton 170
Douglas 192
Dover 292

Dracut 103
Dudley 151
Dunstable 332
Duxbury 245

East Bridgewater . . . 145
East Brookfield .... 282
East Longmeadow . . . 168
Eastham 327
Easthampton .... 65
Easton 121
Edgartown 259
Egremont 334
Enfield 288
Erving 232
Essex 240
Everett 28

Fairhaven 85
Fall River 9
Falmouth 152
Fitchburg 27
Florida 355
Foxboro 126
Framingham 46
Franklin 100
Freetown 224

Gardner 49
Gay Head 361
Georgetown 200
Gill 285
Gloucester 39
Goshen 358
Gosnold ...... 363
Grafton 92
Granby ...... 295
Granville '. . . . . 306
Great Barrington . . . 106
Greenfield 47
Greenwich 323
Groton 197
Groveland ..... 163

Hadley ...... 161
Halifax 310
Hamilton ..... 219
Hampden 304
Hancock ...... 318
Hanover 173
Hanson 202
Hardwick 166
Harvard 157
Harwich 216
Hatfield 167
Haverhill 18
Hawley 329
Heath 339
Hingham 113
Hinsdale 278
Holbrook 146
Holden . . . . . . 147
Holland 359
Holliston 169
Holyoke 17
Hopedale 162
Hopkinton 195
Hubbardston .... 272
Hudson 83
Hull 231
Huntington 228

Ipswich 105

Kingston 177

Lakeville 235
Lancaster 182
Lanesboro 271
Lawrence 15
Lee 135
Leicester 136

Lenox
Leominster
Leverett .

Lexington
Leyden .

Lincoln .

Littleton .

Longmeadow
Lowell
Ludlow .

Lunenberg
Lynn .

Lynnfield

Maiden .

Manchester
Mansfield
Marblehead
Marion
Marlboro

.

Marshfield
Mashpee .

Mattapoisett
Maynard
Medfield .

Medford .

Medway .

Melrose .

Mendon .

Merrimac
Methuen
Middleboro
Middlefield
Middleton
Milford
Millbury
Millis
Millville
Milton
Monroe
Monson
Montague
Monterey
Montgomery
Mount Washington

Nahant .

Nantucket .

Natick
Needham
New Ashford
New Bedford
New Braintree
New Marlboro
New Salem .

Newbury
Newburyport
Newton .

Norfolk .

North Adams
North Andover
North Attleboro
North Brookfield
North Reading
Northampton
Northboro
Northbridge
Northfield
Norton .

Norwell .

Norwood

Oak Bluffs
Oakham
Orange
Orleans
Otis .

Oxford

Palmer
Paxton
Peabody
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Pelham 311
Pembroke 234
Pepperell 190
Peru . . 362
Petersham 305
Phillipston 333
Pittsfield 25
Plainfield 338
Plainville 239
Plymouth 61
Plympton 325
Prescott 356
Princeton 303
Provincetown .... 129

Quincy 19

Randolph 123
Raynham 215
Reading 88
Rehoboth 201
Revere 32
Richmond 307
Rochester 276
Rockland 89
Rockport 142
Rowe 342
Rowley 267
Royalston 287
Russell 238
Rutland 214

Salem 23
Salisbury 210
Sandisfield 322
Sandwich 227
Saugus 67
Savoy 326
Scituate 178
Seekonk 158
Sharon 176
Sheffield 260
Shelburne .... 229
Sherborn ... 222

Shirley 185
Shrewsbury 127
Shutesbury 353
Somerset 138
Somerville 14
South Hadley . . . .114
Southampton .... 297
Southboro 206
Southbridge 56
Southwick 269
Spencer 112
Springfield 7
Sterling 251
Stockbridge 212
Stoneham 84
Stoughton 98
Stow 266
Sturbridge 217
Sudbury 270
Sunderland 242
Sutton 180
Swampscott 79
Swansea 193

Taunton 31
Templeton 132
Tewksbury 131
Tisbury 250
Tolland 357
Topsfield 298
Townsend 230
Truro 315
Tyngsboro 263
Tyringham 349

Upton 223
Uxbridge 115

Wakefield 60
Wales 314
Walpole 118
Waltham 33
Ware 87
Wareham 134

113
Warren 160
Warwick 350
Washington 351
Watertown 34
Wayland 203
Webster 58
Wellesley 107
WeUfleet 294
Wendell 336
Wenham 262
West Boylston .... 204
West Bridgewater . . .155
West Brookfield ... 247
West Newbury .... 221
West Springfield ... 54
West Stockbridge . . . 283
West Tisbury . . . .341
Westboro 116
Westfield 45
Westford 144
Westhampton .... 352
Westminster .... 256
Weston 186
Westport 156
Westwood 244
Weymouth 52
Whately 241
Whitman 97
Wilbraham 159
Williamsburg . . . .211
Williamstown .... 143
Wilmington 165
Winchendon .... 110
Winchester 71

Windsor 320
Winthrop 4°
Woburn 50

Worcester 5

Worthington 343
Wrentham 153

Yarmouth 265

Tewksbury State Infirmary 366
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Cases and Deaths from Diseases Dangerous
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to the Public Health, 1923.
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Cases and Deaths from Diseases Dangerous
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to the Public Health, 1928

117

Continued.
11
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Cases and Deaths from Diseases Dangerous

Cities and Towns grouped
in Order of Population.
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to the Public Health, 1923

119

Continued.
11
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to the Public Health, 1923— Continued.

121

Influ-

enza.

Lobar
Pneu-
monia.

7



122 P.D. 34.



P.D. 34.

to the Public Health, 1923— Concluded.
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180 cases of encephalitis lethar-
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Report of the Division of Biologic Laboratories.

Benjamin White, Ph.D., Director.

Elliott S. Robinson, M.D., Ph.D., Assistant Director.

William A. Hinton, M.D., Assistant Director.

I. Antitoxin and Vaccine Laboratory.

1. Production and Distribution.

The accompanying table shows the amounts of the various biologic products

distributed during the fiscal years 1920, 1921, 1922 and 1923.

1 1920. 1921.
Diphtheria Antitoxin, 1,000 unit doses
Antimeningococcic Serum, 15 c.c. doses
Antipneumococcic Serum, 100 c.c. doses
Smallpox Vaccine, doses
Bacterial Vaccine, doses
Schick Outfits, 50 doses each
Diphtheria Toxin for Schick Test (bulk, c.c.)

Diphtheria Toxin-Antitoxin Mixture, doses
Normal Serum, c.c. .....

1920.
218,227

3,585
444

189,064
49,191

126

3,614

261,024
3,444
649

197,733
55,804

547
32

9,414
9,788

1922.
336,730

4,296
721

189,215
66,959
3,235
155§

96,407
4,665

1923.
411,507

4,609
336

197,767
60,976
5,875
170

174,589
7,670

The outstanding features are the large increase in the amounts of diphtheria

antitoxin, Schick outfits and diphtheria toxin-antitoxin mixture distributed. The
intensive antidiphtheria campaign carried on by the Department has undoubtedly
led to the wider use of diphtheria antitoxin for the treatment of diphtheria and for

the immunization of contacts. The effects of the campaign are still more evident

in the marked increase in the number of Schick outfits and in the quantity of

diphtheria toxin-antitoxin mixture. The popularization of diphtheria prevention

work has stimulated a lively interest among the medical profession and the public

and there is every reason to hope that the application of these two measures will

soon show a gratifying influence in decreasing the number of cases of and deaths

from diphtheria.

2. Improvements.

(a) Plant and Equipment. — The physical appearance of the laboratory and
stable rooms has been greatly improved and many devices have been installed for

saving labor and for making possible the handling of the greatly increased distri-

bution with a minimum of extra labor.

(6) Methods and Production. (1) Immunization of Horses. — The investigation

begun two years ago as to the most efficient methods for immunizing horses for

the production of diphtheria antitoxin has borne fruit, and never before in the

history of the laboratory have the horses produced on the average such high po-

tency serum. This improvement has made it possible to meet the increased de-

mand for antitoxin with the same number of horses carried in previous years.

(2) Concentration of Antitoxin. — With the more potent antitoxic plasma avail-

able and with refinements in the method of concentration, it has been possible to

produce antitoxin of much higher unitage than formerly. Many lots exceeding

2,000 units per cubic centimeter have been distributed, reducing considerably the

bulk of the injections, with a consequent lessening of discomfort to the patient.

Further improvements of the method are under way, with a view to lessening the

loss of units incident to the process.

(3) Vaccine Virus. — Although the manufacture of vaccine virus has become
stabilized, conforming in every way to the regulations of the TJ. S. Public Health
Service, certain minor details in the process have been changed, resulting in a

larger yield of a more potent product.

(4) Bacterial Vaccine. — In order to reduce the sometimes unpleasant local and
constitutional reactions following the administration of typhoid-paratyphoid
vaccine, the method of preparing the stock emulsions has been changed and now
the organisms are thoroughly washed before being incorporated in the vaccine.

It has been found that this improvement has resulted in lessening the number of

these undesirable reactions.

(5) Schick Outfits. — The package of this product has been simplified resulting

in a 50 per cent reduction in cost of material and an equal reduction in the labor

required in assembling the outfit.



P.D. 34. 127

(6) Diphtheria Toxin-Antitoxin Mixture. — The uniformly successful results

attending the use of this product attest tjpth its harmlessness and its immunizing
power. Frequent conferences have been held with various authorities and it now
seems wise to discontinue the 3 L+ mixture and to distribute the 1 L+ or yi L-f-

mixture for the immunization of children, and the l/10th L+ mixture as recom-
mended by Park for the immunization of all persons over ten years of age. Dur-
ing the past year the Federal Government has revised its regulations regarding

this product and now all lots distributed must, in addition to passing our labora-

tory tests satisfactorily, be tested and approved by the U. S. Hygienic Laboratory
before release.

(c) Packages. — For all antitoxins, serums and bulk containers of bacterial

vaccine and diphtheria toxin-antitoxin mixture, uniform narrow-neck glass vials

with special rubber stoppers and sterile seals have been substituted for the old-

fashioned bottles with cork stoppers. This change has facilitated production and
has delivered our products to the physician in more convenient form and in a

container less liable to accidental contamination. Bottles of a high grade of

resistance glass are being used to prevent the weakening of products, which in-

variably takes place in glass containers of inferior grade. Cork stoppers have
been discontinued in the containers for all products having lengthy expiration

periods, thus lessening deterioration of the products.

(d) Service. — Emergency supply stations carrying diphtheria antitoxin, anti-

pneumococcic (Type I) and antimeningococcic serums have been established at

the following hospitals:

Boston City Hospital, 818 Harrison Avenue, Boston.
Carney Hospital, Old Harbor Street, South Boston.
Massachusetts General Hospital, Fruit Street, Boston.

Massachusetts Homeopathic Hospital, East Concord Street, Boston.
Peter Bent Brigham Hospital, 721 Huntington Avenue, Boston.

St. Elizabeth's Hospital, 736 Cambridge Street, Brighton.

The laboratory has also offered to test strains of meningococci from cases of

meningitis for the purpose of selecting a lot of serum especially applicable to the

type of organism found.

3. Expenses.

The comparative amounts spent for personal services and expenses for 1920,

1921, 1922 and 1923 follows:

Personal Services
Expenses

1920.
$23,094 . 16
23,742.37
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number of emergency workers, who it is hoped can now be put on permanent
appointments.

Full credit should be given to the diligence, industry and loyalty of the workers
of this laboratory who have made possible the large distribution of products during
the past year. The time records show an amount of overtime work which should
not pass unnoticed.

5. Educational Activities.

(a) Investigation. — The heavy demands made upon the laboratory for products
have made it impossible to carry on as much investigative work as was planned,

but in spite of this demand, research work has been prosecuted with profit. Dr.
Jules Freund, a fellow of the International Health Board, and a student at the

Harvard School of Public Health, developed an improved method for obtaining

plasma for therapeutic and diagnostic purposes. Mr. Laurence Snyder of the

Bussey Institute, made a study of iso-hemagglutinins in rabbits, and Dr. Karel
Urbanek, a fellow of the International Health Board and a student at the School
of Public Health, has throughout the year carried on an investigation on the propa-

gation and cultivation of vaccine virus. A study has also been made on various

methods for immunizing horses for the production of diphtheria antitoxin and also

for the production of antipneumococcic serum.
The following papers by members of the staff and students have been published:

Benjamin White: Smallpox and Vaccination. Boston Medical and Surgical

Journal, Vol. 188, No. 15, pp. 523-530, April 12, 1923.

Jules Freund: New Method for Increasing Yield of Therapeutic and Diagnostic

Serum. Journal of Infectious Diseases, Vol. 33, No. 4, October, 1923, pp.
328-330.

(b) Teaching. — Fifteen students from the International Health Board and from
the Harvard School of Public Health have been received for a course of instruction

in the theory and technic of the manufacture of biologic products. An intensive

course in practical immunity was given during the summer to students in the

School of Public Health and from the Medical School of Harvard University, and
shorter courses have been given to students from various institutions, and to visi-

tors from several foreign countries including representatives of the Division of

Public Health of the League of Nations and to the visiting Medical Commission
from Japan.

(c) Demonstrations. — Fourteen demonstrations of the manufacture of biologic

products have been given to approximately 448 persons, including students from
medical schools, from Simmons and Wellesley and to groups of nurses from various

hospitals and colleges.

(d) Clinics and Addresses. — Thirty-six addresses have been given to medical

societies, health and school officials and to the public in the following places before

audiences totalling 4,171: Allston, Boston, Bridgewater, Brookline, Cambridge,
East Boston, Fitchburg, Grafton, Greenfield, Melrose, Northampton, Pittsfield,

Quincy, Reading, Roxbury, Salem, Springfield, Turners Falls, Waltham, Water-
town, West Barnstable, Westboro, Wilmington.

6. Needs.

If this laboratory is to expand and to meet the demands made upon it the follow-

ing needs must be provided for:

(1) A larger appropriation for expenses to cover the actual materials, containers

and incidentals required by the increased distribution.

(2) An increased appropriation for personal services both to provide more ade-

quate compensation for the present staff as well as for the employment of addi-

tional workers.

(3) A new laboratory and additional stable quarters are imperative. Whereas
the laboratory force numbered 17 in 1920, there are now 34 employes, resulting

in a crowding of the building and in insufficient space for carrying out the various

processes and operations in the laboratory. We need at least once again the amount
of laboratory space now available. The stable accommodations should be increased

by one-third and a new quarantine stable should be provided. The present labora-

tory building is so small that it is impossible to have a much-needed chemical

laboratory, and a labelling and packing department, and it is out of the question
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to provide suitable space for research workers. The laboratory will only partly

fulfil its proper function unless we are able to take advantage of the unusual oppor-
tunities for investigative work. The students from the Harvard Medical School,

the School of Public Health, the International Health Board and other educational

institutions frequently desire to carry on original research work here, but only a
very limited number can be taken owing to the lack of facilities. It is earnestly

hoped that during the coming year this situation will be met and adequate quarters

will be provided.

II. Wassermann Laboratory.

The work of the Wassermann Laboratory for the year 1923 continues to show a
marked increase in the number of its tests. As will be noted from the accompany-
ing table, which shows the work of the laboratory for the past five years, there

were 58,453 tests for 1923 compared with 49,937 in 1922.

It is gratifying to note to what extent the efficiency of the personnel has improved
during the past year. This improvement is due to the more liberal salaries which
have been granted, resulting in a much smaller turnover of labor and in the en-

couragement of the permanent members of the staff.

It is also gratifying to report that the total cost per test of 31 cents for 1922
has been reduced to 28 cents during the year 1923.

Wassermann tests .......
Gonococcus fixation tests......
Lange's colloidal gold tests . . . . .

Diagnostic examinations for the division of animal in-
dustry

(a) Complement fixation tests for glanders
(b) Examinations for rabies . . . . .

(c) Pathologic and bacteriologic examinations

1919.
31,485

222

122
84
79

1920.
36,953
1,726

221
166
64

1921.
42,679
1,703

82

125
277
50

31,992 39,130 44,916 49,937 58,453

1922.
47,488
1,476
157

279
482
55

1923.
56,214
1,542
105

145
413
34

Besides the work shown in this table the laboratory has cooperated as usual
with many laboratories throughout the State by furnishing them with materials

to aid them in their attempts to maintain a uniform standard of excellence in the
performance of the Wassermann reaction.

In addition to these routine activities, the laboratory has spent a great deal of

time on an attempt to devise a means of preventing the decomposition of speci-

mens of blood which are sent to us by mail or express. Although this study has
yielded no encouraging results, our recent investigation of the Kahn precipitation

test for syphilis leads us to hope that it may be substituted as a means for testing

specimens of blood which are partially and, in some cases, greatly decomposed.
Our study of the Kahn test, the Sachs-Georgi, and the Meinicke reactions has
taught us that the Kahn precipitation method is almost strictly comparable in its

results to those obtained in our own Wassermann reaction. Furthermore, speci-

mens of blood which are almost completely hemolyzed thus far have given reactions

when subjected to the Kahn test strictly comparable to those obtained from fresh

specimens of the same blood when tested by either the Wassermann or Kahn test.

If we can succeed in establishing the Kahn reaction for testing only decomposed
and hemolyzed specimens of blood, we shall overcome the greatest difficulty which
the laboratory has encountered in giving reliable service to such institutions and
particularly to those practising physicians who must resort to express or mail as

a means of transmitting specimens to us. Fully 15 per cent of all specimens of

blood sent us reach the laboratory in a condition unsuitable for the Wassermann
reaction. This study is being continued.

Original investigations have been begun on certain phases of hemorrhagic septi-

cemia and some preliminary experiments have been undertaken in the hope that

some leads might be developed along which certain problems of rabies infections

might profitably be studied.

The most satisfactory features of the year's work has been the reorganization

and stabilization of the personnel, made possible by the salary increases granted.

There are still certain inadequacies, and steps to put the whole salary scale on a
more satisfactory basis have been taken in making recommendations for appropri-

ations for the coming year.
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Report of Division of Hygiene
Merrill E. Champion, M.D., Director.

Mary R. Lakeman, M.D., Assistant Director.

The activities of the Division of Hygiene for the year 1923 will be discussed under
the following headings

:

(a) Maternal and Infant Hygiene. (d) Mouth Hygiene.

(6) Pre-School and School Hygiene. (e) Health Education.
(c) Nutrition. (/) MisceUaneous Activities.

Maternal and Infant Hygiene.

The work of this Division under the special appropriation for maternal and
infant hygiene was begun in August, 1922. A certain amount of time was neces-

sarily spent in obtaining proper personnel and drawing up a plan of action. We
have, however, now completed a full year's activity.

Our purpose was (1) to make a complete field study of all maternal deaths
occurring in the State, and as complete a study as possible of infant deaths. In
the latter case we could hope to cover only a relatively small proportion of the
problem because of its size. (2) We proposed to make a careful field study of all

the child hygiene activities now being carried on by the different municipalities

through both official and unofficial agencies. (3) Acting on the information ob-

tained from (2) we planned to stimulate the different municipalities to start new
work or to fill in the gaps which were evident in work already being carried on.

Turning now to the study of maternal deaths, we have had three whole-time
women physicians who will shortly have made a detailed study of every maternal
death occurring during the years 1922 and 1923. This study is not quite completed
because of the fact that the death certificates for the latter part of 1923 are not
yet available. The physicians started out on their study with such facts before

them as could be obtained from the death certificates filed in the office of the Regis-

trar of Vital Statistics which, it will be recalled, is part of the Secretary of State's

office. The physicians then visited the local physician in charge of the case to

be studied and talked the matter over with him in order that any new light which
he could throw upon the cause of death might be available for our records. If

the patient died in a hospital the hospital records were consulted. The home of

the deceased patient was visited in order that the social background might be
available. With this information in hand each case has been gone over carefully,

in an attempt to reach the decision as to whether or not this was a preventable
death and if so, what measures would have been instrumental in preventing it.

In the case of the city of Boston the study of maternal and infant deaths was
left to the local Commissioner of Health at his request.

As a corollary to this study of maternal deaths visits were made by our physi-

cians to all the lying-in hospitals of the State in order to form an idea as to the

adequacy of this type of service. Every effort was made to cooperate in this

work with the Department of Public Welfare which, under the law, is the licensing

body for maternity hospitals.

It is too early yet to report upon the result of our studies of the causes of mater-
nal mortality. Early in the spring of 1924, however, we expect to have completed
our detailed study of two years' cases. A careful analysis will then be made of

all the facts available to us and the results will be published, we hope, by early

summer.
Survey of Local Child Hygiene Activities. — This work has been carried on by a

group of nurses. The modus operandi has been to go into a community and to

study the official records according to a plan laid out in the form of a questionnaire.

When this questionnaire has been completed a pretty thorough knowledge has been
available as to what a given community is accomplishing in the way of promoting
child hygiene. After this is done the facts are studied by the staff of the Division

of Hygiene in conjunction with the State District Health Officers and certain

recommendations are formulated. It is then the duty of the nurse responsible
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for that particular community to discuss the matter with the proper authorities,

both public and private, and to see what can be done in the way of assisting them
to improve the work under way or to inaugurate new activities. This, it may
be understood, involves persuasion only, since the Department of Public Health
has no authority nor any desire to enforce its recommendations. Its purpose is

merely to give the communities the benefit of its study and best judgment as to
the needs of the case.

During the past year we have surveyed 21 cities and 235 towns. It goes with-
out saying that in conjunction with such a large amount of survey work the nurses
have been unable to get far with the second phase of their job, namely, the promo-
tion of new activities. This second phase is now being concentrated upon and
will be for the coming year.

One cannot turn from the question of maternal and child hygiene without refer-

ring to certain allied activities which have been undertaken by the Division during
the past year. A very important series of conferences was held in different sec-

tions of the State for local nurses engaged in maternal or child hygiene work.
These were well attended and apparently produced results which justify us in re-

peating these conferences another year in a modified form.
Another important enterprise started was a breast-feeding campaign or " Babies'

Rights " campaign, as it was called. Through it we planned to reach all the doc-
tors and public health nurses of the State and a large section of the public. It is

estimated that contact was made with approximately 150,000 people. Various
kinds of publicity were used, including newspaper articles, pamphlets for physicians
and nurses,, and also popularly written pamphlets for distribution to the public.

Boards of health and visiting nursing associations cooperated, as well as depart-
ment stores, in trying to bring home to the mothers of young babies the fact that
many lives could be saved and the health of many babies safeguarded by the use
of breast-feeding.

Pre-School and School Hygiene.

During the first part of the year, we had one physician devoting practically her
whole time to the promotion of school hygiene. During the last 7 months of the
year, she had with her one of our nurses who has had special training and experi-

ence in this field.

The most valuable phase of the activities of these two workers has been their

contact with school physicians and school nurses in the different municipalities of

the State. Especial attention has been given to towns which have not yet, for

one reason or another, complied with the School Nursing Law. The problems of

these towns have been taken up with school superintendents and an effort has been
made to assist these officials to make school medical inspection possible and effec-

tive. At the present time, there are only 30 out of the 355 cities and towns in

the State which are not attempting school nursing service. Many of these towns
are very small. Several of them have been exempted under the provisions of the
School Nursing Law.
An important step in raising the standard of the medical supervision of the

school child has been the putting into general use of the record card prescribed
under the law for all the public schools in the State. This card was prepared by
the Departments of Education and of Public Health jointly. Through the use
of this card, we shall have not only a uniform method of recording but also a means
of standardizing the type of medical examination given to the school child under
the statutes.

Our school hygiene conferences for school physicians, nurses, superintendents
and others have been continued this year and have served the purpose of raising

still further the standard of school hygiene. This year a special conference was
held for school physicians only, at the end of the general conference. These con-
ferences as heretofore have been conducted jointly by the Department of Public
Health and the Department of Education.
An outline on hygiene and health education for use in normal schools was pre-

pared this year by the Department of Public Health and submitted to the Depart-
ment of Education which now has it under consideration.

The pre-school child is not yet reached in a satisfactory manner. There is



132 P.D. 34.

existing machinery for reaching the child of school age and a more or less adequate
opportunity to reach the baby. No satisfactory way, however, has been developed
for extending these two types of activities backward and forward in such a way
as to include the group which lies in between, namely the child of pre-school age.

Greater effort undoubtedly should be made to keep under more extended observa-
tion the young child so as to carry him through this neglected period. In large

cities especially, this can be done to a considerable extent through clinics. In
smaller places nothing short of education of the public to the need of medical super-

vision of children of this age 'will accomplish the purpose. The Division of Hygiene
hopes during the coming year to find methods of stimulating such activities through-
out the State.

Nutrition.

As in previous years, the chief function of our nutritionists has been to keep in

contact with the work which is being done in different municipalities with a view
to assisting and stimulating such activity. In addition to this, a number of other
lines of work have been started. A special course in nutrition was prepared for

school nurses. Although merely a beginning was made on this, it is hoped to

extend it during the coming year. Furthermore, our nutritionists participated in

our State-wide course for maternal and infant hygiene nurses; also in our confer-

ences for school nurses. During June and July our senior nutritionist gave a
course of seven lectures and conducted six periods of laboratory work for the
nurses in training at the Department's Tuberculosis Sanatorium at Rutland.
A new feature of our nutrition work this past year has been the share which we

have taken in the Tuberculosis Examination Clinics conducted under the auspices

of the Division of Tuberculosis. Our nutritionists have by this means reached
the school children, 10 per cent or more underweight, and their mothers who
attend these clinics, discussing with them problems of diet and teaching them the
importance of health habits. The Division expects to extend very considerably

this piece of cooperation with the Division of Tuberculosis.

Mouth Hygiene.

Our activities along this line have followed the direction of last year's. Our
mouth hygienist has been available for advice and assistance to those carrying on
such work in different communities of the State. She has shared in the other

projects of the Division already mentioned, such as school hygiene and maternal
and infant hygiene conferences. Considerable time has also been put in by the

hygienist on strengthening our mouth hygiene exhibit.

Health Education.

This constitutes our oldest activity and also the one in which there is the greatest

hope for extension in the future. Through health education of the public we are

trying to bring to the average citizen the facts underlying hygienic activity which
have been developed through the work of the various scientific specialists. Through
health education we also hope so to inculcate into children a respect for their own
health and an interest in promoting it that the next generation will be one to

whom it will seem as simple to care for their health as it seems complicated to the

present generation.

The first way in which we tried to reach the public with health information was
through the use of Health Days and Health Weeks and exhibits of one sort or

another. This method we are still using with success. We have learned by ex-

perience, however, that it is not the formal, rather expensive exhibit which makes
the greatest impression upon the average individual. Our exhibits now are much
more simple and flexible; more in number and less expensive in character. Our
exhibit material is now constantly in use throughout the State. Our moving
pictures on health are constantly being called for.

It is recognized, however, that we cannot stop here if we are to reach the aver-

age individual. A time-honored method for obtaining such contact has been the

use of printed material in the shape of pamphlets and bulletins. These have their

proper place. The old-time pamphlet, however, and bulletin were as a rule written

in such technical language as to be more or less unintelligible to the average lay-

man. We are now trying to make our material so simple yet accurate that the
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ordinary intelligent layman may be sufficiently interested to read it and able to

get the facts contained therein.

Lastly, there is one factor in health education which is probably greater than
all the others and one which has never been sufficiently utilized. This is the

newspaper. The newspapers of large cities have been recognizing this of late,

and we see daily columns conducted by well-known health authorities dealing with
the simple facts of hygiene; but after aU, comparatively little has yet been done to

make full use of this medium. The Division of Hygiene is trying now to develop

a method for reaching the public through the newspaper. It has inaugurated a

weekly service for the weekly newspapers and expects to extend this service. Very
brief articles couched in as simple and interesting language as possible have been
used. In this way the whole field of hygiene can in tune be brought under the

eye of many thousands of the citizens of the State.

Miscellaneous Activities.

Other activities which come within the scope of the program of the Division of

Hygiene are the prevention of cancer and that other large body of non-communi-
cable diseases which are to a greater or less extent preventable. Nothing new has
recently developed in the way of prevention of cancer. Consequently the Division

has endeavored to spread still further such knowledge about this disease as we have,

stressing the importance of early diagnosis and treatment and has continued its

free diagnostic service through cooperation with the Harvard Cancer Commission.
An old subject which has been brought into unusual prominence this year is

that of periodic health examination. A number of people have for years appreci-

ated the importance of having an annual or semi-annual examination by a com-
petent medical man in order to get an appraisal of their physical condition and
advice as to how to improve it or to keep it in a satisfactory condition. This
year the National Health Council has inaugurated a nation-wide movement look-

ing to a great increase in this type of service. There is involved, however, a con-

siderable problem in educating the average individual to an appreciation of the

need of such an annual overhauling. The practising physician too must be brought
to see that such a type of service is needed and is even more worth while than the

care of people actually sick. It is proposed to carry on a persistent informational

campaign on this subject which, although slow like aU educational measures, will

be as certain as all properly carried out educational procedures are.
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Report of the Division of Tuberculosis

Sumner H. Remick, M.D., Director.

The work of the Division of Tuberculosis during the past year has been directed

along lines which would develop the various functions of the Division, which have
proved, by experience, to offer the greatest possibilities in the ultimate control of

tuberculosis; thereby offering the greatest amount of service to the citizens of the
Commonwealth

.

Besides the regular routine of the Division, increased efforts have been made to

secure complete and accurate information on all reported cases and all ex-sanatoria

patients. The examination of underweight school children has been extended to

all sections of the State, and as a result 5,138 children have been examined. The
position of Supervisor of Nurses was created within the Division during the year,

being the first step toward developing a nursing service.

Sanatoria.

The four State Sanatoria, Rutland, Westfield, North Reading and Lakeville,

have provided 375,053 days of treatment for 2,300 patients, with an average resi-

dence of 279 days. The weekly per capita cost is as follows: Rutland, $16.03;

Westfield, $14.97; North Reading, $15.09; Lakeville, $17.62.

With the exception of about twenty beds for men at Lakeville, the sanatoria

have been utilized to capacity. Seventy-eight names are on the waiting list..

The reports of the superintendents show an unusually satisfactory year from
both medical and administrative angles. These reports give the results of treat-

ment, and it is only necessary to note here the fact that the medical treatment is

practically uniform in the four institutions, and that all proven methods of sana-

torium treatment are strictly carried out. It may be of interest to mention that

we are insisting upon rest to a much greater degree than in previous years, and
with very gratifying results. Artificial pneumothorax has been used in a small

group of selected cases with goods result. Tuberculin has not been used as a
therapeutic measure.

As noted in my report of last year, there continues to be an increasing number
of admissions of the advanced type of case. This condition cannot be satisfac-

torily remedied until certain counties in some way provide for the care of their

advanced cases, as required by the County Hospital Act of 1916, or until many
cities now maintaining tuberculosis hospitals appreciate the need of maintaining

their institutions on a level with the State and county institutions. It is earnestly

hoped that as a result of the Special Report of the Committee on State Adminis-
tration, and the Department's recommendations to the Legislature of 1923, the

tuberculosis situation in regard to hospitalization by State, counties and cities

may be definitely settled.

Both at Westfield and North Reading a physician has been added to the staff.

As soon as housing facilities are provided, I shall recommend the addition of one
physician at each of the other sanatoria.

The outstanding feature of the sanatoria farm activities has been the eradication

of tuberculosis from the dairy herds. Rutland and Lakeville have, for some years,

been carrying out the Bang method. During the year the Rutland herd has

passed its third clean test, and has been accredited by the Government. The
herd at Lakeville has successfully past two tests, and will be accredited within six

months provided the third test shows no reactors. The herd at Westfield was so

badly infected that the entire herd was slaughtered, and has been replaced with

cows from accredited herds.

Tuberculosis Dispensaries.

The Tuberculosis Dispensaries continue to be the most important agency in

the State for the diagnosis and supervision of cases. During the past year 17,203

patients were examined. Boards of health in most instances have shown a very
fine spirit of cooperation with the State Department, and have readily furnished

all information required by the Division.
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Although the dispensary situation as a whole has improved, it is necessary to
note that many now maintained in small communities are not satisfactory; that
is, few patients report for examination and advice. This is not necessarily the
fault of the Board of Health or the dispensary staff, but may be due to the size

and character of the town.
The law, which now requires all towns and cities of 10,000 population or over

to maintain dispensaries, should be changed to require only towns and cities hav-
ing a population of 50,000 or over to maintain a tuberculosis dispensary; and towns
and cities under 50,000 population " may and shall at the request of the Depart-
ment." This would allow the Department to determine where dispensaries ought
to be maintained in the smaller communities. Closer and more helpful super-
vision of the work is desirable; uniform standards must be maintained. The
Division through cooperation with the local boards of health should stimulate
the local work through conferences for physicians and nurses.

Consultation Clinics.

The Consultation Clinics established by the Department in 1920 are now recog-

nized by the practising physician as an important aid to them in the diagnosis of

early pulmonary tuberculosis. These clinics are conducted by members of the
staff of the four State sanatoria, and are held once a month in 17 cities. Patients
may be referred by their family physician for examination either to these clinics

or directly to the sanatoria. This service is free, and a written report is sent to
the family physician with result of the examination.
Although 24 regular clinics had to be omitted last winter owing to travel condi-

tions, 1,198 patients were referred for examination by 123 physicians. This is

convincing evidence that the service is appreciated by the physicians. We intend
to make such clinics available in every part of the State as rapidly as possible.

Children's Clinics.

For the past three years the Department, through its field force of physicians
and nurses and the staff of the four sanatoria, has been conducting clinics in various
towns and cities for the examination of selected groups of school children.

The work has been of an experimental nature and along lines suggested by Dr.
Henry D. Chadwick, Superintendent of the Westfield State Sanatorium. During
the past year 120 clinics have been held in 89 towns and cities where 5,138 children

have been examined. The results of the examination of nearly 8,000 underweight
children, during the past three years, indicate that 1 to 2/10ths of 1 per cent have
adult pulmonary tuberculosis, about 8 per cent show definite signs of hilum tuber-

culosis, about 27 per cent were classified as suspicious and need very careful super-

vision; from 10 to 20 per cent were found to have other pathological conditions,

the most common of which were carious teeth, enlarged tonsils, adenoids, bronchi-

tis, goitre and organic heart disease. In the remaining group no definite sign of

disease was found. In most instances this underweight was attributed to mal-
nutrition.

You may ask " do we examine all the children in a school? " Of course, that
would be the ideal method, but under present conditions it is not possible or prac-

ticable. From our investigations we have decided that three groups in a school

ought to be examined. First group : all children 10 per cent or more underweight.
Second group: all " contacts " or the children who have been exposed to tubercu-
losis in the home. Third group: a small group whose physical condition is con-
sidered unsatisfactory by the school or family physician.

Additional funds for the extension of this service have been requested in the 1924
budget, and a definite ten-year program has been planned which is presented in

detail in the Commissioner's annual report.

Nurses.

As previously mentioned the position of Supervisor of Nurses was authorized
during the year. Miss Cecilia A. Lemner, for many years with the Department
and recently with the Division of Hygiene as Supervisor of Nurses, was appointed
and assumed her new duties in June. Miss Lemner has made a very thorough
study of our records and filing methods with special reference to the number of

reported cases on file with the number that we have actually under supervision.
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She has also recently started a survey of the work of the tuberculosis dispensaries.

On December first, 8 nursing assistants of the Division of Communicable
Diseases will be transferred to this Division, thus bringing all the tuberculosis

activities of the Department of Public Health directly under the Division of

Tuberculosis. This, I am sure, will prove to be an important factor in the

development of the work of the Division.

Follow-up Work.
Complete and accurate information on all known cases of tuberculosis has long

been recognized as of the utmost importance. The Divisional activities along these

lines for various reasons have not been entirely satisfactory, but with the reorgani-

zation which has placed all tuberculosis activities of the Department of Public

Health under the direction of the Division of Tuberculosis, I feel very optimistic

for the future. A recent survey of our records showed that we have reports with
more or less follow-up information on 31,985 cases of tuberculosis in the State of

Massachusetts. We have complete initial histories on 13,136 cases and up-to-date

follow-up reports on 9,415 of the above 13,136.

The Field Nurses of the Division are now giving practically their entire time to

this phase of our work. Within the next 6 months we expect to have initial his-

tories, and all necessary information on the 31,985 known cases of tuberculosis.

Medical Meetings.

The twenty-fifth anniversary of the opening of the Rutland State Sanatorium
was fittingly observed at the Sanatorium on Sept. 13, 1923. Among the 450 guests

were State officials, members of the New England Tuberculosis Conference, and
former members of the Board of Trustees.

Medical societies have held meetings at all of the sanatoria during the year.

At Westfield, North Reading and Lakeville combined District Medical Society

meetings have been held. Clinical demonstrations by members of the staff have
been conducted at Rutland, Westfield and North Reading. In August, at the

invitation of the Department, 14 physicians spent three days at Westfield studying

methods of diagnosis of juvenile tuberculosis. This course was conducted very

successfully by Dr. Henry D. Chadwick, the Superintendent, and the members of

his staff.

During 1924, the Department hopes to be able to invite dispensary, school phy-

sicians and general practitioners to attend similar conferences

Subsidy.

The law provides that under certain conditions cities and towns providing hospi-

tal care for cases of pulmonary tuberculosis in approved hospitals are to be reim-

bursed by the Commonwealth at the rate of $5.00 per week for each patient. For
the year ending Nov. 30, 1923, this Division has received 2,200 claims for subsidy

from 111 cities and towns. Of this number 1,737 claims, amounting to $160,833.60,

were allowed.

The death rate for pulmonary tuberculosis in Massachusetts for 1922 was 80.5

per 100,000 and will probably be somewhat lower this year. With the constantly

decreasing number of deaths, we find that the State has a surplus of beds for the

care and treatment of pulmonary tuberculosis. I feel that the time has come for

the Commonwealth to provide care for sufferers from extra pulmonary tuberculosis.

I would recommend that the Lakeville State Sanatorium be remodeled and equipped

for this purpose. It is earnestly hoped that the acute situation that has developed

in the past few years relative to the hospitalization of patients in state,
_
county

and municipal institutions may be satisfactorily solved by the present Legislature.

With this difficult situation permanently settled, the future is full of promise for

the whole tuberculosis problem.

The Commonwealth has provided adequate facilities for hospital and sanatorium

treatment; dispensaries and clinics for diagnosis and supervision; a complete

system of field and follow-up work has been worked out; the importance of juvenile

tuberculosis has been recognized and examination of all underweight school children

throughout the State is being carried on. With this definite program, Massachu-

setts will continue a leader in the great crusade against tuberculosis.
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LAKEVILLE STATE SANATORIUM.
Resident Officers.

Sumner Coolidge, M.D., Superintendent.

Minot W. Gale, M.D., Assistant Superintendent.

Edmund S. Burwell, M.D., Assistant Physician.

William B. Davidson, M.D., Consulting Roentgenologist.

Mrs. Mary M. Coakley, Steward.

Katherine Keyes, Head Matron.
Robert A. Kennedy, Chief Engineer.

Thomas Francis Mahony, Head Farmer.

REPORT OF THE SUPERINTENDENT.
To Eugene R. Kelley, M.D., Commissioner, Department of Public Health:

I have the honor to submit the fourteenth annual report of the Lakeville State

Sanatorium for the year ending Nov. 30, 1923.

During the year there has been expended $202,193.90 for maintenance, a gross

weekly per capita of $17.6294, and $20,324.73 from the appropriation authorized

by Chapters 126 and 494, Acts of 1923.

There has been collected from miscellaneous sources $31,152.43 (the total of all

collections). Deducting this amount from the gross maintenance expense leaves

a net expense of $171,041.47, and a net weekly per capita cost of $14.9127.

There has been collected from private funds $3,084.18; from cities and towns,

$26,698.42.

Fifty-four cases were supported wholly or in part from private funds: 293 by
cities and towns; 177 wholly by the State; 3 by the United States Veterans'

Bureau.
There were 209 patients in the sanatorium at the beginning of the year and 227

at the close. The largest number present at one time was 239, and the smallest

was 198. The daily average number of patients was 220.5643. There were 352
cases admitted during the year; 20 minimal; 188 moderately advanced, 117

advanced, 25 not classified, and 2 not examined. There were 226 cases admitted
from cities and towns over 25,000 population, and 126 from cities and towns under
25,000 population. The average age of patients admitted was 33 years. Includ-

ing deaths there were 334 discharged, and the average duration of residence was
7 months 5 days. Of those discharged 162 gained 2,281^ pounds, an average
gain of 14>^ pounds per person. Of the discharges there were 3 apparently ar-

rested cases, 1 more than last year; 16 quiescent, 2 less than last year; 132 im-
proved, and 58 unimproved. There were 36 patients not considered, the duration
of treatment being less than one month. There were 88 deaths, 5 more than last

year. There was 1 discharged non-tubercular. There were 80,506 hospital days
of treatment, 8,240 less than last year.

Our inability to keep the wards filled to capacity which has resulted in an un-
usually low average number of patients for the year has caused a correspondingly

higher per capita cost. The women's ward has been almost filled to capacity during
the year but there have been continuously many vacant beds on the men's side.

The following table shows the classification on the application blank and our
classification on admission:

Minimal
Mod. Adv.
Advanced .

- Unclassified
Not examined

Classification on
Application Blank.

45
227
67
13

352

Our Classification
on Admission.

20
188
117
25
2

352

Medical Report.

Dr. Harry Silbert, who was appointed to the position of Assistant Physician on
Oct. 3, 1922, resigned on Sept. 14, 1923, and on Oct. 4, 1923, Dr. Edmund S. Bur-
well, Harvard Medical School, 1920, was appointed to fill the vacancy. Dr.
Burwell brings to the sanatorium an experience of two years in the tuberculosis

work of the Veterans' Bureau.
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The dental work of patients has been done by arrangement with the Middleboro
dentists at their offices or by granting leaves of absence to patients so that their

dentists at home might do the work.
The X-ray examination of patients has become a part of our routine and is

proving most helpful in checking up physical examinations of doubtful cases,

especially of those cases referred to the sanatorium by outside physicians. The
routine examination of sputum and urines has been continued.

Clinics.

Consultation clinics have been held monthly at Fall River, Taunton, Brockton
and Plymouth.

Fall River
Taunton .......... 15
Brockton .......... 4
Plymouth 10

29

Clinics for the examination of underweight school children have been held in

Swansea, Somerset, Dighton, Seekonk, Mansfield, Foxboro, Walpole, Norfolk,

Attleboro, Randolph, Holbrook, Cohasset, Fairhaven and Acushnet. The total

number of children examined was 960. Of the children examined at the above
clinics 17 have been brought to the sanatorium for X-ray examination, all of whom
showed evidence of tuberculous infection.

During the summer 180 examinations were made of boy scouts who were en-

camped in the neighborhood of the sanatorium. Of these 19 were considered

suspicious cases. It was not possible to make an X-ray examination of all the

suspicious cases but of 8 cases thus examined 6 showed evidence of tubercular

infection.

Farm.

The farm showed a good average production for the year, the quantities of

miscellaneous products produced and canned being greater than ever before.

The principal items were: eggs, 10,648^ dozens; milk, 179,125>£ quarts;

poultry, 9,152 pounds; pork, 23,857 pounds.
The tuberculosis-free herd of dairy cattle has grown to number 68, nearly all

of which have passed two successful tests. The milk production for the year has
fallen a little below that of previous years because of the steady elimination of the

reactors which were mature cows and heavy producers, leaving the burden of

production upon young cows in the first part of lactation.

An epidemic of hemorrhagic septicemia decreased the herd of swine to a con-

siderable extent so that the production of pork is not quite equal to that of previous

years.

Improvements.

The work on increasing the water supply of the sanatorium was begun so late

in the year that it could not possibly be completed. The search for additional

supply of ground water proving unsuccessful an investigation was made of a pos-

sible water supply from a pond four-fifths of a mile from the sanatorium. As the

investigation was not completed at the end of the year no additional supply has

yet been provided.

The erection of a 50,000-gallon steel tank for additional storage and improved
fire protection was approaching completion at the end of the year.

Considerable underground work has been done in connecting the new tank with

the old system of piping and preparations have been made for talcing water from
the new 6-inch main to the buildings and to several additional fire hydrants.

The system of absorption trench for the disposal of sewage has been extended

and a portion of the 2-inch high-pressure steam line extending from the power
plant to the wards and administration building has been replaced by a 2>?-inch

pipe.

Recommendations.

The most urgent need of the institution at the present time is a building for male
employees, which would enable us to remove male employees from the ward build-

ings. To house male employees in such proximity to patients, especially on the

women's side, is wrong, and provisions should be made for their removal to quarters
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entirely apart from the buildings occupied by patients. The completion of this

building will make possible an improvement in the housing of female employees
and provide suitable family quarters for the medical staff.

I wish again to urge the importance of providing homes for certain permanent
employees with families. I recommend the purchase of several houses in the
immediate neighborhood of the institution which are now available.

Acknowledgments.
The past year has been marked by the most pleasant cooperation on the part

of the Catholic, Protestant, and Jewish clergymen who have served as chaplains
during the year, and it is gratifying to be able to express appreciation of the faith-

ful services of the medical staff and the heads of departments, some of whom have
been with the institution since the first year of its existence.

Gifts of books and magazines, and entertainments by outsiders interested in the
welfare of the patients, are gratefully acknowledged.

Respectfully submitted,
Sumner Coolidge, Superintendent.

Real Estate, 1923.
Grounds, 50 acres .......... $9,789 . 17
Lawns and buildings, 48 acres

.

Roads, 2 acres.
Woodland, 10 acres .......... 535.70
Mowing, 47 acres . . . . . . . . . . . 2,250.37
Tillage, 49 acres . . . . " 4,311.51

Tillage, 30 acres.
Garden, 19 acres.

Orchard, 8 acres ........... 611.65
Pasture, 13 acres ........... 696.41
Waste and miscellaneous, 32 acres........ 1,542.27
Rough pasture, 20 acres.
Meadow swamp land, 11 acres.
Sewer beds.
New coal trestle, 1 acre.

$19,737.08
Sewage system ........... 4,882.00

Total $24,619.08

Buildings.
Institution buildings $140,089.03
Farm, stable and grounds ......... 34,142.87
Miscellaneous 89',795. 10 264,027.00

$288,646.08
Present value of all personal property as per inventory of Dec. 1, 1923 . . . 99,599.12

Grand total $388,245.20

Population.
._ , . _ , . , Males. Females. Total.
Number received during the year . . . . ... . 250 102 352
Number passing out during the year ...... 228 106 334
Number at end of fiscal year in the institution ..... 157 70 227
Daily average attendance (number of inmates actually present during

the year) . 147 73 220
Average number of employees and officers during the year . . . 110

Expenditures.
Current expenditures:

1. Salaries and wages ....... $94 961 70
2. Clothing
3. Subsistence
4. Ordinary expenses
5. Office, domestic and outdoor expenses

26,999.71
6,947.71

73,284.78 $202,193.90

Extraordinary expenses:
1. Permanent improvements .......... 11,115.63

Water supply and fire protection.

Grand total $213,309.53

Summary of Current Expenses:
Total expenditures $213,309.53
Deduction of extraordinary expenses . . . . . . . 11,115.63 $202,193.90

Deducting amount of sales ......... 1,187.92

$201,005.98

Dividing this amount by the daily average number of patients, 220.56, gives a
cost for the year of $911.34, equivalent to an average weekly net cost of §17.53.
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Table 1. — Admissions and Discharges.
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Adams, 4
Amherst, 1

Auburndale, 1

Arlington, 1

Attleboro, 1

Bellingham, 1

Boston, 101

Bridgewater, 1

Brockton, 1

Brookfield (West), 1

Cambridge, 6
Cangamond Lake, 1

Canton, 3
Charlestown, 4
Chelsea, 15

Chicopee, 1

Chicopee Falls, 2

Clinton, 2

Concord Jet., 1

Easthampton, 1

Edgeworth, R. I., 1

Everett, 6
FaU River, 35
Feeding Hills, 1

Fitchburg, 1

Framingham, 2

Gilbertville, 2

Greenfield, 1

Haverhill, 1
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Table 5.— Residence of Patient

Leominster, 1

Lexington, 1

Linden, 1

Lowell, 1

Lynn, 4
Maiden, 10

Madison, Me., 1

Mansfield, 1

Marlboro, 2

Medfield, 1

Medford, 4
Melrose, 2

Middleboro, 4
Mills, 1

Mt. Hermon, 1

Natick, 1

Needham, 2

New Bedford, 7

Newton, 7

Newtonville, 1

Newburyport, 1

Northampton, 1

Oak Bluffs, 1

Oxford, 1

Palmer, 1

Peabody, 1

Pittsfield, 2

Portland, Me., 1

Admitted.

Quincy, 10

Raynham, 2

Revere, 3

Rutland, 1

Sharon, 2

Saugus, 2

Somerville, 15

Spencer, 1

Springfield, 9

Sterling, 1

Stoneham, 3

Taunton, 1

Wakefield, 3

Waltham, 11

Watertown, 1

Waverley, 2

Westfield, 5

Wheelwright, 1

WhitinsviUe, 2

Winthrop, 3

Winchendon, 1

Winchester, 1

Woburn, 4

Worcester, 4
Wrentham, 1

No. Pownal, Vt., 1

Stoughton, 1

Total, 352.
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Table 8. — Condition on Discharge.
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year. There has been collected from private sources $19,542.27, .4620 per cent

increase over last year, and the largest collection since 1912; from cities and towns,

$44,430.45, a decrease of .0251 per cent over last year; from the United States

Veterans' Bureau, $16,006.17, a decrease of .5466 per cent from last year. Two
hundred and six cases were supported wholly or in part from private funds; 236

by cities and towns; 46 wholly by the State; 7 by the United States Veterans'

Bureau. There are 70 cases on which settlement has not been determined.

There were 347 patients in the sanatorium at the beginning of the year, 368 at

the close. The largest number present at one time was 371, and the smallest 326.

The daily average number of patients was 353.36. There were 538 cases admitted

during the year; 111 incipient, 188 moderately advanced, 217 far advanced and 22

unclassified. There were 337 cases admitted from cities and towns of over 25,000

population, and 201 from cities and towns under 25,000 population. The average

age of patients admitted was 29 years. Including deaths, there were 517 patients

discharged, and the average duration of residence was 238 days, 63% days less

than last year. Of those discharged 355 gained 4,439.75 pounds, an average gain

of 12.51 pounds per person. Of the discharges there were 26 arrested cases, 13

more than last year; 28 apparently arrested, 9 more than last year; 255 quiescent,

42 more than last year; 58 improved, 49 unimproved, 2 no diagnosis made, and
34 not considered, the duration of treatment being less than one month. There
were 58 deaths, the same number as last year. There were 7 discharged non-

tuberculous. There were 128,978 hospital days of treatment, 690 less than last

year.

The following table shows the classification on the application blank and our

classification on admission:
Classification on Our Classification

Application Blanks. on Admission.
Incipient 289 111
Moderately advanced .... 214 188
Far advanced 21 217
Unclassified 14 22

Per Cent.
20.62
34.95
40.34
4.09

Totals 538

The 1922 admissions were classified as follows:

538

Incipient, 68 or 15.2 per cent.

Moderately advanced, 136 or 30.4 per cent.

Far advanced, 220 or 49.1 per cent.

Unclassified, 24 or 5.3 per cent.

Dr. William B. Davidson resigned March 11, 1923, to enter private practice.

He is now affiliated with the sanatorium as Consulting Roentgenologist.

Dr. James F. McLaughlin resigned Oct. 15, 1923, to enter private practice.

Dr. McLaughlin rendered most efficient and conscientious service and his resigna-

tion is a loss to the Commonwealth and again calls attention to the salaries paid

assistant physicians which fail to hold in the service of the State the type of man
which makes for good work and progress. This vacancy has not been filled.

Dr. Moses J. Stone, a graduate of Tufts Medical School and of the Long Island

Hospital, and more recently an assistant physician at the State Infirmary, was
appointed to the position made vacant by the resignation of Dr. Davidson.

The following table is a summary of the dental work done during the year:

Examinations, 2,392 Treatments, 708 Repairs to plates, 12

Mouth washes, 81 Surgical dressings, 8 Bridges, 41
Prophylactics, 305 Extractions, 328 Plates, 14
Amalgam fillings, 242 Abscess cases, 106 Clowns, 86
Cement fillings, 168 Vincent's disease, 5 Repairs to bridges, 8
Gutta percha fillings, 246 Inlays, 82 Bed treatments, 36
Temporary fillings, 178

Urine examinations, routine ............
Special (24-hour specimens) ...........
Private sanatoria

806
34
18

Total

Sputum examinations for tuberculosis
Sputum examinations for tuberculosis, private sanatoria

Totals

Positive. Negative.
3,371 2,442

31 8

3,402 2,450

858

Total-
5,813

39

5,852
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Blood drawn for Wassermann test .

Sputum examinations for pneumocoecus
Sputum examination for influenza
Blood counts
Blood counts, private sanatoria

Doubtful. Positive. Negative.
5 17 420

145
Total.

442
1

1

28
2

30

1

2
7
2
2

33

Total ....
Cultures from wounds
Cultures from feces
Occult blood examinations
Blood smears for malarial parasites
Smears examined for gonococcu
Guinea-pig inoculations .

Babcock fat test on 24 samples of milk.

Of 369 patients remaining in the sanatorium Nov. 30, 1923, 266 or 75.4 per cent

are positive cases.

Classes in urine analysis and bacteriology conducted for the nurses in Training

School.

X-ray Report.

X-ray plates (chest), 717.

X-ray plates (teeth), 72.

Fluoroscopic examinations, 250.

The consultation clinics were held monthly at Worcester, Fitchburg, Clinton

and Gardner and the following examinations were made:
Number of patients examined............ 175
Diagnosis

Tuberculosis
Non-tuberculous
Observation
No diagnosis

Total 175

34 ex-patients reported for follow-up examinations, making a total of 209

examinations.

Number of physicians referring cases .......... 51
Number of patients examined once ........... 157
Number of patients examined twice........... 17
Number of patients examined three times ......... 1

Number of ex-patients examined once ........... 26
Number of ex-patients examined twice .......... 4
Number of ex-patients examined three times ......... 3
Number of ex-patients examined four times ......... 1

There were 14 cases admitted to the sanatorium following examinations at the

clinics.

The following examinations have been made at the sanatorium

:

Patients referred by outside physicians .......... 54
Patients examined at own request . . . . . . . . . . . 135

Total .

Diagnosis:
Tuberculosis
Non-tuberculous
Observation

Total .

189

100
49
40

197 ex-patients reported to the sanatorium for follow-up examination.

Number of physicians referring cases
Number of patients examined once .

Number of patients examined twice
Number of patients examined three times
Number of patients examined four times .

Number of ex-patients examined once
Number of ex-patients examined twice
Number of ex-patients examined three times

38
31
18
3
2

163
28
6

There were 24 patients admitted to the sanatorium foUowing examinations at the

sanatorium.
Examinations of school children were made in Acton, Athol, Dracut, Grafton,

Hudson, Milford, Northbridge, North Grafton, Orange, Princeton, Sterling and
Templeton:
Total number of school children examined
Total number of adults examined at school clinics

Total

376
56

432
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Diagnosis (school children):
Tuberculosis .............. 12
Non-tuberculous ............. 220
Observation .............. 144

Total 376

Diagnosis (adults):

Tuberculosis .............. 25
Non-tuberculous ............. 11
Observation .............. 20

Total . 56

The total of all examinations made during the year exclusive of routine work
was 1,027.

There are 38 nurses in training; 10 Probationers, 8 Intermediates, 12 Juniors

and 8 Seniors.

The following have been awarded diplomas: Hazel Louise Bacher, Jane Frances

Birmingham, Marion Agnes O'Connell, Mary Alice Hardy, Marion Azell Delaney,

Bertha Marie Gibney, Fiorina Alice Auger, Esther Mae Madigan, John Francis

Anderson.
On account of the difficulty of securing a competent poultryman the poultry

plant has been abandoned and the stock sold. We are now purchasing our table

eggs of the prison camp and hospital.

In the spring we lost about half of the swine from an epidemic of hemorrhagic

septicemia.

The herd remains tuberculosis free.

The building for male employees authorized under Chapter 129, Acts 1922, was
opened for occupancy early in the summer. The opening of this building again

emphasizes, as noted in previous reports, the necessity of providing similar quarters

for women employees now quartered in rooms and dormitories adjoining the wards.

A flat-work ironer and washing machine have been added to the laundry equip-

ment.
One 256 horse-power Keeler horizontal tube boiler is now being installed.

I believe we have a great fire hazard inasmuch as none of the buildings are fire-

proof, and are, for the most part, connected by corridors and subways. A fire

once started on a windy night would in all probability wipe out the entire institu-

tion exposed as it is to the mercy of the elements. The thought of such a catas-

trophe, — the turning out at night of 500 people, over 200 of whom are bed patients,

with shelter miles away, is appalling. I recommend a sprinkler system as a meas-

ure of protection against such a calamity on a stormy winter night.

My co-workers have rendered a year of faithful service and merit your approval.

Deeply appreciating your interest and confidence, I am,
Respectfully,

Ernest B. Emerson, Superintendent.

Valuation.

Land.
Grounds, 48 . 197 acres $16,942.20
Lawns and buildings, 38.197 acres.

Roads, 10.00 acres.

Woodland, 77.71 acres 2,683.65
Mowing, 76.70 acres 7,725.50
Tillage, 31.01 acres 3,321.00

Tillage, 28.50 acres.

Garden, 2.51 acres.
Orchard, 6.75 acres 1,350.00
Pasture, 35.62 acres 2,222.40
Waste and miscellaneous, 88 . 74 acres .......
Rough pasture, 64.04 acres.

Meadow swamp, 18.22 acres.

Sewer beds, 5.98 acres.
New coal trestle, .50 acres. 2,866.95

Sewerage system ........... 15,508.32

Total ' $52,620.02

Buildings.
Institution buildings .......... $543,166.94
Farm, stable and grounds ......... 26,475.00
Miscellaneous 35,668.83 605,310.77

Total .... $657,930.79
Present value of all personal property as per inventory of Dec. 1, 1923 . . . 84,919.86

Grand total $742,850.65
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Population.
Males. Females. Totals.

Number received during the year ....... 277 261 538
Number passing out of the institution during the year . . . 266 251 517
Number at end of the fiscal year in the institution .... 189 179 368
Daily average attendance (number of inmates actually present during

the year) 184.41 168.95 353.36
Average number of employees and officers during the year . . . 118.919 67.977 186.896

Expenditures.
Current expenditures:

1. Salaries and wages ......... $135,333.71
2. Clothing
3. Subsistence ....
4. Ordinary repairs ....
5. Office, domestic and outdoor expenses

Extraordinary expenses:
1. Permanent improvements to existing buildings

198.14
74,810.46
9,395.30

74,923.41

Grand total

S294.661.02

17,825.89

$312,486.91

Summary of Current Expenses.

$294,661.02
3,295.01

Total expenditure $312,486.91
Deducting extraordinary expenses ........ 17,825.89

Deducting amount of sales ...........
$291,366.01

Dividing this amount by the daily average number of patients, 353.36, gives a

cost for the year of $824.55, equivalent to an average weekly net cost of $15.8*569.

STATISTICAL TABLES.
Table 1. — Admissions and Discharges.

Males.
178
277
266
189
184.41
32

Females.
169
261
251
179
168.95
26

Patients in Sanatorium Nov. 30, 1922
Patients admitted Dec. 1, 1922. to Nov. 30, 1923
Patients discharged Dec. 1, 1922, to Nov. 30, 1923
Patients remaining in sanatorium Nov. 30, 1923
Daily average number of patients
Deaths (included in number discharged)

Table 2.— Civil Condition of Patients Admitted.

Males. Females
Single 160 125
Married 110 125
Widowed 6 10
Divorced 1 1

Totals.
347
538
517
368
353 .36
58

Totals.
285
235
16
2

277 261 538

Table 3. — Age of Patients Admitted.

Under 14 years
14 t ) 2d ye; rs .

20 to 30 years .

30 to 40 years .

40 to 50 years .

Over 50 years .

Average age

Males.

41
110
82
31
13

Females.

31
126
82
17
5

Totals. Percentage.

72
236
164
48
18

13.38
43.89
30.48
8.92
3.33

277
30.49

261
28.57

538
29.56

Table 4
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Table

Adams, 3
Amesbury, 1

Arlington, 2

Athol, 1

Attleboro, 2

Avon, 1

Baldwinsville, 1

Belchertown, 1

Belmont, 5

Berlin, 1

Billerica, 1

Blanford, 1

Boston, 119
Boylston, 1

Bridgewater, 1

Brockton, 3

Brookline, 4
Cambridge, 15

Carver, 1

Charlemont, 2

Chelmsford, 2

Chelsea, 10

Chicopee, 3
Clinton, 2
Colerain, 1

Concord, 1

Dedham, 1

Dudley, 1

East Bridgewater, 1

Easthampton, 1

East Saugus, 1

Everett, 3

Fall River, 9

Farley, 1

Fitchburg, 10

Framingham, 3

Gardner, 18

Gilbertville, 2

Granby, 1

Greenfield, 2

Harding, 1

5. — Residence of Patients

Haverhill, 4
Holden, 1

Holyoke, 15

Hopedale, 1

Hubbardston, 1

Huntington, 1

Ipswich, 1

Lawrence, 3

Lee, 3
Leicester, 1

Leominster, 10

Leverett, 1

Linwood, 1

Longmeadow, 1

Lowell, 2

Ludlow, 2

Lyonsville, 1

Lynn, 4
Maiden, 3

Mansfield, 1

Marlboro, 5

Maynard, 1

Medford, 3

Melrose, 2

Middleboro, 1

Milford, 3

Millbury, 1

Millers Falls, 1

Monson, 1

Natick, 1

Needham, 1

New Bedford, 5

Newburyport, 1

Newton, 7

New York City, 1

North Adams, 5

North Brookfield, 1

Norwood, 3

Orange, 3

Otter River, 1

Palmer, 1

Admitted.

Paxton, 2

Pepperell, 1

Pittsfield, 2

Quincy, 6

Reading, 1

Revere, 5

Rockland, 1

Russell, 1

Rutland, 5

Salem, 4
Saxonville, 1

Sherborn, 1

Smiths, 1

Somerville, 9

Southbridge, 2

South Hadley, 2

Spencer, 4
Springfield, 39
Stoughton, 1

Taunton, 1

Three Rivers, 1

Townsend, 1

Waltham, 4
Ware, 1

Warwick, 1

Watertown, 8

Wayland, 1

Webster, 9

Westboro, 3

West Boylston, 1

Westfield, 3

Westminster, 1

West Springfield, 6

Weymouth, 1

Whitinsville, 2

Wilbraham, 2

Williamstown, 1

Winthrop, 4
Woburn, 4
Worcester, 50

Total, 538.
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Table 6. — Occupation of Cases Admitted.
149
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Table 9. — Deaths.

Duration of Disease.
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2 more than last year; 47 improved, and 22 unimproved. There were 28 deaths,

6 more than last year. There were 96,873 hospital days of treatment, 57 more
than last year.

The following table shows the classification on the application blank and our
classification on admission:



60
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Grade I

Grade II

Grade III

Grade IV
Grade V
Grade VI
Grade VII
Grade VIII
Domestic Science

Manual Training

Total enrollment

Average Daily Attendance.

20.01
23.19
18.38
20.14
28.28
25.71
20.78
8.80
15.64
25.47

206.40
427

Farm.

We have carried on the usual farm activities with very good results as far as

crops are concerned. The outstanding accomplishment has been in disposing of

our herd of tuberculous cows and replacing them with a herd of Ayrshires. The
cows and bull purchased are all from pure bred stock and come from federal ac-

credited herds so we may be reasonably sure that they are free from tuberculosis.

The barn has been remodeled and a modern ventilating system installed.

Improvements.

A special appropriation of $900 for the purchase of a pasture was made this

year. The agreement has been made and the papers will be passed as soon as the

Attorney-General has approved the title.

A 50,000-gallon steel water tank on an 80-foot tower has been erected to replace

the 30,000-gallon tank that collapsed in the ice storm last winter. This will give

us better fire protection and assure us of an adequate storage supply for domestic

needs.

A permanent addition has been made to the Administration Building that pro-

vides for more office space and an apartment for one of the physicians.

The extraordinary expenses represented by the above items are as follows:

Cost of replacing cows, $6,250; addition to Administration Building, $2,000;

remodelling dairy barn, $2,500; water tank and tower, $7,000; total, $17,750.

These expenditures add $1.49 to our gross per capita cost.

Recommendations .

A cottage house for the superintendent. The reasons why this is necessary

were fully covered in my report of last year. For the development of the institu-

tion and for the proper housing of the medical and nursing staff this building is

necessary.

Acknowledgments.

Religious services have been held every Sunday by each of the Protestant,

Catholic and Jewish chaplains. The personnel is unchanged. Each clergyman
has evinced much interest in the welfare of the patients and aided in the orderly

administration of the institution.

Many gifts of fruit, games and toys have been contributed by individuals and
organizations.

To the staff and employees I am deeply grateful for their efficient work during

the past year. Fortunately for the institution and for me there have been no
resignations in the medical staff or heads of departments during the year.

Henry D. Chadwick, Superintendent.
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Table 3. — Ages of Patients Admitted.
Males.

1 to 13 years 128
14 to 20 years 28
21 to 30 years 1

31 to 40 years
41 to 50 years
51 to 60 years
60

3males.
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Table 5.— Residence of Patients Admitted.— (Continued.)

Southbridge, 1

South Hadley, 2
Southwick, 1

Springfield, 41

State minor wards, 2

Table

Clerk
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NORTH READING STATE SANATORIUM.
Resident Officers.

Carl C. MacCorison, M.D., Superintendent.

Earle C. Willoughby, M.D., Assistant Superintendent.

Joseph W. Reddy, M.D., First Assistant Physician.
Bernard H. Apple, M.D., Assistant Physician.

Samuel Randall, D.M.D., Dentist.

William B. Davidson, M.D., Consulting Roentgenologist.

Catherine Ryan, R.N., Superintendent of Nurses.

Mira B. Ross, Head Matron.
J. Ellis Doucette, Steward.

Daniel J. Scott, Chief Engineer.

Edward J. Leary, Farmer.

REPORT OF THE SUPERINTENDENT.
To Eugene R. Kelley, M.D., Commissioner, Department of Public Health:

I have the honor to submit the fifteenth annual report of the North Reading
State Sanatorium for the year ending Nov. 30, 1923.

During the year there has been expended $147,745.22 for maintenance, a gross

weekly per capita cost of $15.0961, and $6,727.27 from the appropriations autho-
rized by Chapter 129, Resolves of 1922, and $1,487.67 for engine and generator,

under Chapter 126, Acts of 1923. The details of these disbursements are contained
in the report of the treasurer.

There has been collected from miscellaneous sources $30,284.99 (the total of all

collections). Deducting this amount from the gross maintenance expenses leaves

a net expense of $116,460.23. The net weekly per capita cost was $12.0018.

There has been collected from private funds $7,732.46; from cities and towns,

$21,929.64. 98 cases were supported wholly or in part by private funds; 207 by
cities and towns, and 91 wholly by the State.

There were 190 patients at the Sanatorium at the beginning of the year, 189 at

the close. The largest number present at any one time was 199, and the smallest

176. The daily average number of patients was 188.21. There were 259 cases

admitted during the year; 31 minimal; 99 moderately advanced; 127 advanced;
2 unclassified. There were 215 cases admitted from cities and towns of over 25,000
population, and 45 from cities and towns under 25,000 population. The average
age of patients admitted was 31.57, including deaths. There were 260 patients

discharged, and the average duration of residence was 23 months and 4 days. Of
those discharged 140 gained 2,198 pounds, an average gain of 15.7 pounds per

person. Of the discharges there were 3 arrested cases, the same as last year;

9 apparently arrested, 6 more than last year; 37 quiescent, 7 more than last year;

80 improved; 45 unimproved. There were 14 patients not considered— the dura-
tion of treatment being less than one month. There were 69 deaths, 33 more
than last year, and 3 discharged as non-tuberculous. There were 68,696 hospital

days of treatment, 1,781 less than last year.

The following table shows the classification on the application blank and our
classification on admission.

Classification on
Application Blanks.

Our Classification
on Admission.

Minimal
Incipient .

Moderately advance d
Advanced .

Far advanced
Unclassified
LTndetermined

99
127

Medical Report.

We have admitted more and more bed cases during the year and it has been
necessary to treat many of these cases on Pavilion A, East and West. This has
necessitated adding two additional employees to our ward service. We have em-
ployed helio-therapy to a greater extent during the past year. Temporary struc-

tures were provided for both units for use on pleasant days, where selected cases
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could be exposed to the sun's rays. The Alpine lamp was used on cloudy or stormy
days. I think we would be justified in adding a quartz lamp to our equipment
in order to carry on the work more extensively.

The following routine examinations were made in our laboratory and x-ray room:
Sputum examinations. Positive ......... 754

Negative 1,448
2,202
890
890
80
2
4
4
15
2

24
63
3

10

Urine analysis .

Red blood counts .

White blood counts
Dif. blood counts
Pleuritis fluids

G. U. smears
Other smears
Gastric contents
Throat cultures
Babcock milk tests
Quantitative tests for sugar in urine
Guinea-pigs inoculated .

Report of Wassermann Tests.
Positive ...............
Negative ...............
Doubtful
Unsatisfactory ............ . .

Number of x-ray films made . ._

Of this number 106 were made of clinic patients.

The following table is a summary of the dental work done during the year
Number of patients examined
Prophylaxis .

Extractions .

Pyorrhea
Vulcanite plates
Synthetic fillings

Cement fillings

Amalgam fillings

Gold fillings .

Repair plates
Crowns
Bridges
Temporary fillings

Defective crowns and bridges removed

The consultation clinics have been held monthly in Lowell, Lawrence, Haverhill

and Woburn. It is rather disappointing to find that the total number was some-
what below that of last year. The Lowell and Woburn clinics have been poorly

attended.

The following tabulations show the number of cases referred to these clinics:

13
203
11
34

416

256
240
283

7
9

24
27
26
2
9
6
10
19
4

Lowell

.

Lawrence
Haverhill
Woburn

38
35
6

In addition to the above, 22 cases were referred to our Sanatorium Out-Patient

service for examination. Of the 109 patients examined, 32 were classified as

active pulmonary tuberculosis; 8 as inactive; 9 as non-pulmonary tuberculosis;

56 as observation; 3 hilum tuberculosis and 1 tuberculosis cervical adenitis.

The staff of the Sanatorium has held many examination clinics in 20 towns of

Middlesex and Essex counties during the year as follows:

Concord Jet., 93
Stoneham, 204
Rockport, 93
Maynard, 59
Wakefield, 174
North Andover, 57
Merrimac, 34

Chelmsford, 55 Tewksbury, 49
Belmont, 73 Reading, 84
Salisbury, 31 Gloucester, 387
Methuen, 38 Hudson, 81

Amesbury, 47 Everett, 107

Dracut, 112 Littleton, 20
Topsfield, 18

Of 1,816 examined, 28 were positive cases; 204 suspicious cases; 610 were recom-
mended for observation; 807 were negative; 274 were recommended for X-ray
examination; 19 were advised to enter sanatorium; 145 were recommended for

re-examination; 116 were cervical gland cases; 203 were dental cases; 404 had'

diseased tonsils and adenoids; 102 were referred to family physician; 1,157 had
other pathological conditions; and 119 cases were referred to tuberculosis clinics.

The increased amount of consultation clinic work has thrown a large amount
of additional burden on our medical staff, and much credit for the successful carry-

ing out of the program is due to the enthusiasm and hard work of Doctors Wil-
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loughby and Reddy. On July 6, 1923, Dr. Bernard H. Apple was added to the

medical staff.

Improvements.

A very decided improvement was made in our power plant by overhauling and

simplifying the connections and switching arrangements on our switchboard. The
wiring between the board and generators and the output from same was also changed

very extensively. One of our units was re-compounded, making it possible, together

with the re-wiring, to operate our two units in parallel. A recording watt meter

giving a direct reading of our total electrical output was alsp installed. These

alterations and additions will probably take care of our increasing light and power

load for some time to come, thus doing away with the necessity of installing a new
generating unit.

The south side of the roofs of the East and West wards and the roof and walls

of the farmhouse were re-shingled.

Hand stokers, draft gauges and a new Venturi meter were installed in the power

plant.

Twelve hundred and twenty-five square yards of our main driveway were re-

paired.

Recommendations.

Cottage for Superintendent.— More room is needed for assistant physicians if we
wish to extend the work of consultation clinics. The dining rooms used by the

staff and nurses are overcrowded. The best solution of this problem would be

the construction of a cottage for the Superintendent and his family, and the utili-

zation of his present quarters for the staff. The estimated cost is $18,579.

Employees' Quarters.— The overcrowded condition of the employees' quarters is

becoming more and more of a problem. Our quota calls for 90 employees and we
have but 70 beds for non-tuberculous employees. A dormitory sufficiently large

to accommodate 20 people is badly needed. The estimated cost is $28,000.

Locker and Toilet Rooms.— The appropriation made in 1922 for locker rooms

and glazing in front of pavilions was inadequate for the completion of the entire

work. It was necessary to omit locker and toilet rooms on Pavilion B, East and

West. These are badly needed. We estimate that this work can be done for

$13,930.

Acknowledgments.
Catholic and Protestant services have been held each Sunday during the year

and Jewish services on Tuesdays.
I wish to express my appreciation of the gifts made to the sanatorium of books,

magazines, clothing, etc., and I am especially grateful to those who have come to

the sanatorium to entertain the patients.

We have passed through one of the most trying ordeals in the institution's his-

tory relative to the personnel of our ward and domestic service. We owe much
to the loyalty and hard work of the heads of departments and their subordinates

who have so faithfully filled the gap at a time when the outlook was most dis-

couraging.

Respectfully submitted,

Carl C. MacCorison, Superintendent.

Valuation.

Land.
Grounds, 11.82 acres $569.37
Lawns and buildings, 11 .07 acres.
Roads, .75 acres.

Woodland, 23.66 acres 1,139.70
Mowing, 15.90 acres 766.10
Tillage, 7.13 acres 343.45

Tillage, 2 acres.
Garden, 5 . 13 acres.

Orchard, 2.61 acres 125.72
Pasture, 2.09 acres 100.67
Waste and miscellaneous, 38.54 acres ....... 1,856.47
Rough pasture, 7.79 acres.
Meadow swamp land, 30 acres.
New coal trestle, .75 acres.

$4,901 . 48
Sewage system ............. 7,567.31

$12,468.79
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Institution buildings
Barn, stable and grounds
Miscellaneous

Buildings.

P.D. 34.

S175.588.68
16,392.00
92,729.34 284,710.02

Present value of all personal property as per inventory of Dec. 1, 1923

Grand total .........
Population.

Number received during the year .......
Number passing out of the institution during the year
Number at end of fiscal year in the institution .....
Daily average attendance (number of inmates actually present during

the year) ..........
Average number of employees and officers during the year .

EXPENDITUKES.
Current expenditures:

1. Salaries and wages
2. Clothing
3. Subsistence ....
4. Ordinary repairs ....
5. Office, domestic and outdoor expenses

Males.
146
147
103

104.68
47.411

Females.
113
113
86

83.53
33.666

$297,178.81
92,390.18

$389,568.99

Totals.
259
260
189

188.21
81.077

$71,562.75
56.52

56,371.81
2,953.24

13,154.41
$144,098.73

3,646.49

$147,745.22

Extraordinary expenses:
1. Permanent improvements to existing buildings . . . . .

G "and total ............
Summary of Current Expenses.

Total expenditure $147,745.22
Deducting extraordinary expenses .......... 144,098.73
Deducting amount of sales ........... 143,729.02

Dividing this amount by the daily average number of patients, 188.21, gives a
cost for the year of $763.66, equivalent to an average weekly net cost of $14.68.

Table 1. — Admissions and Discharges.
ATgigg Femail6s Total

Patients in Sanatorium, December 1, 1922 104 86 ' 190
Patients admitted from December 1, 1922, to November 30, 1923, inclusive.

.

146 113 259
Patients discharged from December 1, 1922, to November 30, 1923, inclusive 147 113 260
Patients remaining in Sanatorium, November 30, 1923 103 86 189
Daily average number patients 104 .68 83 .53 188 .21
Deaths (included in number discharged) 42 27 69

Table 2. — Civil Condition of Patients Admitted.

Males. Females. Total.
Single 69 56 125
Married 70 46 116
Widowed 6 10 16
Divorced 1 1 2

146 113 259

Table 3. — Age of Patients Admitted.

Males. Females. Totals. Percentage.
14 to 20 years 9 16 25 9 .65
20 to 30 years 58 58 116 44.79
30 to 40 years 38 20 58 22 .40
40 to 50 years 23 13 36 13 .90
Over 50 years 18 6 24 9 .26

146 113 259
Average age 33.5 29.03 31.57
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Table 4. — Nativity and Parentage of Patients Admitted.

Amesbury, 1

Arlington, 2

Billerica, 1

Boston, 125

Brockton, 1

Brooldine, 1

Cambridge, 3

Chelmsford, 2

Chelsea, 11

Chicopee Falls, 1

Concord, 1

Dracut, 1

Essex, 1

Everett, 9

Fitchburg, 1

Framingham, 1

GilbertviUe, 1

Haverhill, 6

Table 5. — Residence of Patients

Hingham, 1

Hudson, 1

Ipswich, 1

Lawrence, 9

Leominster, 2

Lexington, 1

Lowell, 7

Lynn, 5

Maiden, 9

Marlboro, 2

Medford, 4

Melrose, 1

Methuen, 2

Nahant, 1

Newton, 2

North Agawam, 1

Peabody, 1
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Table
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Table 10. — Cause of Death.

Tuberculosis of lungs
TB laryngitis
Meningitis

Totals 42

163

Males.
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Aberjona River
Condition of

Abington, water supply
Accord Pond, analysis of water
Actinomycosis .

Activated sludge
Acton (West and South Water Supply District), water supply
Adams (Fire District), water supply
Administration, Division of:

Appropriations and expenditures of
Work of . . . ...

Aeration, purification of sewage by
American Public Health Association meeting
Amesbury, water supply ....
Amethyst Brook Reservoirs, analysis of water
Amherst, water supply
Andover, water supply
Anterior Poliomyelitis
Anthracite Coal situation
Anthrax .

Antimeningococcic Serum
Antipneumococcic Serum
Antitoxin and Vaccine Laboratory

:

Appropriations and expenditures of
Report of .

Educational Activities
Expenses
Improvements
Needs ....
Personnel
Production and Distribution

Work of
Appropriations and expenditures for year ended Nov. 30, 1923
Arsphenamine .

Appropriations for manufacture and distribution of
Production of . .

Artichoke River, analysis of water
Ashburnham, water supply.
Ashby Reservoir, analysis of water
Ashfield, water supply . %
Ashland Reservoir, analysis of water
Ashland, water supply
Ashley Brook, analysis of water .

Ashley Lake, analysis of water
Assabet River, condition of
Assawompsett Pond, analysis of water
Athol, water supply .

Attleboro, water supply
Auburn, water supply
Avon, water supply .

Ayer, water supply

Babies' Rights Campaign .

Bacteria, studies of .

Bacterial vaccine
Bacteriological Laboratory

:

Report of .

Work of
Bakeries .....
Bakery inspections, Summary of
Barnstable, water supply
Barre, water supply .

Basin Pond Brook, analysis of water
Bassett Brook, analysis of water
Beacon Oil Company, Nuisance from
Bear Hole Brook:

Analysis of water
Analysis of filtered water

Bear Swamp Brook, analysis of water
Bedford, water supply
Bichloridol ....
Big Sandy Pond, analysis of water
Billerica, water supply
Biologic Laboratories:

Appropriations and expenditures of
Report of .

Antitoxin and Vaccine Laboratory
Wassermann Laboratory .

Work of

Biologic Products, Distribution and Production of

110, 111, 114, 116, 118, 120

109, 110,

26, 103,

26, 103,
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Birch Reservoir, analysis of water
Black Brook, analysis of water .

Blackstone River, condition of

Blanford (Fire District) , water supply
Bondsville (Palmer) water supply
Boston Health Show .

Bottomly Reservoir, analysis of water
Braintree, water supply
Breed's Reservoir, analysis of water
Bridgewater, water supply .

Broad Brook, analysis of water .

Brockton, water supply
Brookfield, water supply
Brookline, water supply
Buckman Brook Reservoir, analysis of water
Buckmaster Pond, analysis of water
Butter .....
Buttery Brook Reservoir, analysis of water

Cady Brook, analysis of water
Cambridge, water supply .

Cancer prevention ....
Canton, water supply
Cape Pond, analysis of water
Celebration of 25th Anniversary of Establishment of Rutland
Cerebrospinal Meningitis (Epidemic)
Charles River:

Condition of
Analysis of filtered water

Chelmsford (North Chelmsford Eire District), water supply
Chelmsford (Water District), water supply
Cherry Valley and Rochdale Water District (Leicester), water supply
Cheshire, water supply
Chestnut Hill Reservoir, analysis of water
Chickenpox 20, 110, 111, 114, 116, 118
Chicopee (Fairview), water supply
Chicopee River, condition of
Chicopee, water supply
Child Hygiene Activities, Survey of

Clinics:
Diphtheria
Tuberculosis 24, 132
Venereal Diseases

Clinton, water supply
Coal ....
Coal (Anthracite) Situation
Coal inspections
Cold storage

Inspection .

Statistics
Codding Brook Reservoirs, analysis of water
Cohasset, water supply
Cold Brook Reservoir, analysis of water
Collinsville (Dracut), water supply
Colrain (Fire District No. 1) , water supply
Colrain (Griswoldville), water supply .

Comments on the Report of the Legislative Committee
losis Hospital Policy of the Commonwealth

Commissioner of Public Health, report of

Administration, Work of division of
Anthracite Coal Situation ....
Appropriations and expenditures for year ended Nov. 30
Biologic Laboratories, Work of division of
Comments on the report of the Legislative Committee on

culosis Hospital Policy of the Commonwealth
Communicable Diseases, Work of division of .

Diphtheria Prevention Campaign, Program of the
Diseases dangerous to public health
Educational activities, Some outstanding
Food and Drugs, Work of division of
Hygiene, Work of division of
Legislative reports and legislation recommended
Maternal and Infant Hygiene Program
Personnel .......
Rutland State Sanatorium, Celebration of 25th Anniversary of Establishment of

Sanatoria, Tuberculosis
Sanitary Engineering, Work of division of
Springfield Health Conference
Tuberculosis prevention program of the Department, Proposed
Tuberculosis (Sanatoria), Work of division of.

Communicable Diseases, Division of

Appropriations and expenditures of
Report of .

Bacteriological Laboratory, Work of .

Cases and deaths from Communicable Diseases by months, 1923 .

Cases and deaths from diseases dangerous to the public health, 1923
Cases and deaths with case and death rates per 100,000 population for all reportable diseases

during the year 1923
Epidemiologist, Report of the .

Venereal Diseases, report of subdivision of
Concord River, condition of

on State Administration on the Tubercu

1923

State Administration on the Tuber
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Concord, water supply ............. 33
Conferences:

School Hygiene ............... 131
Venereal Diseases ............. 105

Connecticut River, condition of ........... 51
Contact filters, operation of ........... . 75
Cooley Brook, analysis of water............ 33, 34
Cooley Hill Reservoir, analysis of water .......... 33
Crystal Lake (Gardner), analysis of water .......... 33
Crystal Lake (Haverhill), analysis of water ........... 34
Crystal Lake (Wakefield), analysis of water . ......... 35

Dalton (Fire District), water supply ........... 33
Danvers, water supply ............. 33
Dedham, water supply ............. 36
Deerfield (Fire District), water supply .......... 36
Deerfield (South Deerfield Water Supply District), water supply . . . . . . 33
Deerfield River, condition of ........... . 51
Dental Hygiene 26, 132, 152
Diagnostic outfits, distribution of .......... . 103
Dike's Brook Reservoir, analysis of water .......... 34
Diphtheria 3, 20, 21, 98, 103, 106, 110, 111, 114, 116, 118, 120, 122
Diphtheria Antitoxin 26, 103, 126
Diphtheria Clinics .............. 99
Diphtheria Prevention Campaign, Progress of the . . . . . . . . 12, 99
Diphtheria Toxin-antitoxin mixture .......... 26, 126, 127
Diphtheria Toxin for Schick test 26, 126
Diseases dangerous to the public health .......... 3

Cases and deaths from ............ 112
Dispensaries, tuberculosis ............. 24, 134
District Health Officers, Work of the 22, 101

Doane Pond, analysis of water ............ 34
Dog-bite requiring anti-rabic treatment ......... 109, 110, 111

Douglas, water supply ............. 36
Dow's Brook Reservoir, analysis of water .......... 34
Dracut (CoUinsville) , water supply ........... 36
Dracut (Water Supply District), water supply . 36
Drainage of wet lands ............. 18

Drug samples examined, Summary of . . . . . . . . . . . 28, 91

Drugs ................ 81

Dry Brook, analysis of water ............ 33

Dudley, water supply ............. 36

Duxbury (Fire and Water District), water supply ........ 36
Dysentery 110, 111

East Brookfield, water supply 36
Easthampton, water supply ............ 36

East Harbor Fertilizer Company, Nuisance from .......... 19

East Mountain Reservoir, analysis of water.......... 34

Easton (North Easton Village District), water supply ........ 36
Edgartown, water supply ............. 36
Educational Activities, Some outstanding .......... 13

Eggs 78

Egremont (South), water supply 33

Egypt Brook Reservoir, analysis of water .......... 33

Elder's Pond, analysis of water ............ 35
Encephalitis Lethargica 107, 110, 111, 124

Epidemic Cerebrospinal Meningitis 3, 107, 110, 111, 114, 116, 118, 120, 122

Epidemics and outbreaks ............. 21

Epidemiologist, Report of ............ 105

Establishment of Rutland State Sanatorium, Celebration of the 25th Anniversary of . 11

Examination of Water Companies for the assistance of the Department of Public Utilities . 18

Fairhaven, water supply . • 36

Fairview (Chicopee), water supply ........... 36

Fall Brook Reservoir, analysis of water .......... 34

Fall River, water supply ............. 33

Falmouth, water supply ............. 33

Falulah Brook, analysis of water ........... 33

Farnham Reservoir, analysis of water........... 35

Ferric Hydroxide in place of aluminum hydroxide, the use of ...... 69

Ferric or Aluminum Hydroxide, Operation of slow sand niters loaded with .... 68

Filters: _
Contact, operation of . . .......... 75

Intermittent sand, operated with untreated sewage ....... 76

Lawrence city . . . . . . . • • • £1
Operation of slow sand, loaded with ferric or aluminum hydroxide ..... bs

Trickling 75

Fitchburg, water supply .........-••• 06

Fomer Reservoir, analysis of water ........... 34

Food and Drug, Division of:

Appropriations and expenditures of ......... 28

Report of ..... . ........ 77

Arsphenamine ........... 84

Bakeries . . . . . • • • • • • • °3

Bakery Inspection, Summary of ......... »7

Butter '
. . .

80

Coal 84

Cold storage °*

Cold storage statistics .......•••• °«

Drug samples examined, Summary of ........ 91
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Food and Drug, Division of— Concluded
Report of— Concluded
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Liquor samples examined, Summary of

Mattresses
Milk ....
Milk samples examined:

Composition of
Summary of
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Sausages
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Work of
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Foods other than milk:
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Health Education ....
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Appropriations and expenditures of
Report of .

Health education
Maternal and infant hygiene
Miscellaneous activities
Mouth hygiene
Nutrition
Pre-school and school hygiene
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ill, li4, 116, 118

110

, 120,

, 120,

167

PAGE
81
78
91
78
81
92
83
78

90
91
86
79
82
27
91
78
28
36
35
33
36
33
51
33
34

33
34
122
34
34
122
33
36
36
34
34
34
34
35
35
34
35

, 36
34
33
36
36

31

34
33
34
34
35
34
35
34
34
34
14

132
133
14
37

34, 36
34
33
35
36
34

111, 124
52
33
36
34
52
73
34
34
67

28
130
132
130
133
132
132
131



168
Hygiene, Division of -

Work of

P.D. 34.
• Concluded

Infantile paralysis
Infectious diseases, prevalence of
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