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ADVANCEMENT IN THE SCIENCE OF PULBLIC HEAL L
Y
Feanmw J, Jiexa, M, D.
State Health Divecior, Springficld, [Hinvie

The public health movement is still very young. Compared in age with
such instituifons as the church, the monctary sysiem and the wilitary, pub-
lic heallh zervice ig atf best only a youth. Like a healthy, vigorous human,
the public heallh meovement has grown rapidly during its early fife,

‘Within the first year of life a healthy infant doubles in woighl, Then
he settles down to o less rapid but steady Inerease in keighl and weight
until about twelve years of age. At thaf, as though the ¥oungster had just
seized upon a glimpse of the richness of life and the rare privileges of
humanp existence upon the earth, ho beging to grow in Leight ang welght
and in breadth of intellect and vision at a rate far beyond any previous
experience gince the first twelve months. During about tour yoars of that
period known as adolescence, a child grows witl such amazing rapidity that
hig parents are taxed to the limft to keep him supplied with clothes that
fif, food Lhut meefs his needs and a thousand things which are reguired to
sattsfy his expanding physical and mental lLorizen. It requires, furiher-
more, the clogest observation on the part of acguaintances and friends of
the family 1o recognize and kecp inforined about the clanges that take
Place In growth and habits of an adolescent.

It appears thatl the public health movement is now in the midst of ite
aftolescent growing perind, During its infancy, the perind prior to 1900, it
suffered from inanition, IHaving survived that haszardouns and critical poriod,
the public health nrovement then gellled down to a reaannally steady growth
that continued wntfl about the opening of the World Wav., That condict
guve 8 Lremmendous impetus fo public health service. It demonstrated on a
large scale the infinite possibilitics of controlling disease and maintaining
health through the application of sclentific knowledge. Sipcee ihen the
growth of public health service In this country has been phonomenal, 1t hag
enjoyed a healthy adolescence, expanding and spreading out in a'l directions,
Fhe resulls have hoen astonishing, A study ol appropriatiosng by municipal
ard glate legislative bodies indicates that (lis youthiul aclivity may guffer
somewhal from a luck of nourishment during the immediste future, 1t Te-
Gqtires more than a shart ration, howover, to seriousty discourage 2 robuag
acolescent,

An omnivorous appetile is characteristic of youth., Food in great quan-
tities for body and inind is drawn trom a raaltiplicity of sources if healthy
development results. So il iz with he pubtic health movemen. No one
scionce und ne one profession can provide this serviee with a program

*Read belore the Twenly-sivth Annea) Meeling, linois State Academy of
Zelence, FEast 8t Louis, Tlinois, May 5, 14323,
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worthy of the name. Indced, public health work depends upon knowledge
and skill drawn from the ficlds of medicine, engineering, bacteriology, epi-
demiology, blometry, hiclogy, zoology, geology, bpsychology, psycebiatry,
sociclogy, ehomistry, dentistry, cugenice, physics, nutrition, edueation and
numerous others. Advancement in any of these fields {5 at least a potential
advancoment. in the public health moverment. A delineation of advancement
in. public health must therefore be limited to a broad vision of progross alomg
{lie whole sweeping front of this significant movement. So able a seiontizi
a8 Dr. H. Levy, the mathematician, decfares that no scientist would claim to
know all about tobaceo-growing, let alone the other factors thatf enler inio
the manufaciure of a cigarette. How much less would an adminisivator
prafess to know all gbout all of the sciences invelved in public health.

Tho most important advaneement in respect to public health i= doubiless
the change in popular attitude toward the meaning and significance of this
movement. Only 27 years ago an impeinous president of the United Stufes
entertained grave doubfs in hiz own mind as to whether or not he should
retain as chicf sanitary offieer of the Panama Canal Zone a man who spent,
ag he had heen informed, all of his time in trying to kill mosquitoes. About
Lwo weeks sgo & hationally known educator (Dr. Robert K. Speers} roundly
upbraided health edueation insiructors for being too gullible in the accept-
snee of fads and hall veuths, Among thege he cited “a clean footh never
decays” and “a daily bath for positive health™ ag cxamples.

These two ilustraiions show 1hat within thirly years the hest popuiar
attitude has changed from skeptical to critieal in respect to prevenfive
medicine. From the mountain peaks lo which he hus gwittly climbed the
welf informed public health specializt looks back npon Lhe valley of tmited
knowledge that he used as stepping stones to higher aititudes. The kanowl
cdge he used for tonls then, he now recoghizes wore criode and simple
These tools served well their purpose, however, Now the puhlic has reached
those valleys and are wlready striving Lo clitnb the higher grades. Thisg is
proved by the critical attitude of mind

The shift trom gkepticismn to confidence in preventive medicine made
poasible ihe improvement thai has {aken place in the public health, Ti made
possible appropriations Lo health depariments and contributions to Lhe many
voluntary public health agenpecies theoughout the country.

The fext step, aceording to J. B. 8. Haldane, is io bring abouat a popular
aititude so that both the electorate and the lawmalkers will think in ferms of
human biology., Popular thought today is almost wholly in cconomic chan-
nels.  Tarlft wallg are builf up and torn down chiefly for econmmic reasons.
1f thoughl were redirected into biological channels the bagis for rariff and
olller laws would shift to human instead of monctary values. Suppose the
steel industry petitioned Congress for a proteelive tariff, Tha death raie
from phenmonia i much higher among ateel workers, particularly thoge
guhicoted to gtrenuous labor and radical changes in temperature, thain onong
cmployes in any other industry. With this knowledge af hand the biologisi-
paliticians wonld say Lo the steel magnates, “We cannot protect your industry
until vou protset move adequately the health of your employes.”

Lead poisoning, silicesis, and asheztosis arce three important hasards ifo-
volved in varinus manufacturing, indusirial, and eommercial employment.
The lawmakers who think in terms of human binlogy would grant nn favord
in the form of proteclive tariifs ov other legal advantages to any of these
industries until all reasonable precaulions were laken to protect the em-
ployes. This is the next great step in the advancement of public hezlth,
The prevailing popular lendency Lo eriticize the shorteomings of healih edu-
calinn cncourages the helief thaf progross i beipg made in that diveetion.
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Record Neeping

Next to the changoe in popular attitude toward proventive medicine Lo
next most imporiant advanes in public health service iz probably lhe ool
lection, classification, and utilization of records. 1t iz an asgfonishing fact
that relinble records of mortality, the prevalence of diseases and ol births
dote back only to 1918 in illinois. Prior to that time the mortality records
in only 27 states were acceptable to the Tnited Srtates hureau of the census
as reliable. Mortality records are now accepted by the burean from all of
the gtafes exeepl Texus and South Dakota, Fheose records, which are comn-
stant'y heing more refined and acenrvately execnted, are the very founda-
tions wpon which the public heallh strucinre is built., They show what
dizenses are most hasardous, wlhat age groups fall vietins rmost easily Lo Uiis
or fhat danger. They show the results of efforts at dizease control and the
gaing and losges in the public health program,. Weo kinow from the death
eecgsdy, Poe oevample, that diphtheria Tilled one thouszand, one hendred
forty-two poopte in Mlineis during 1918 and only two Tnindred forty last
yzar. We know that morlality from tuberculosis Cell frovy 8573 in 1918 to
4273 in 1932, Wo know also thut the greatest risk of diphtheria is Lo the
child betweaen iwe and five yvears of ase while the huazard of tubereunlosis s
three times as great as thar from all other health dangers o younyg women
baiween 14 and 33 yeavs of age.

The sfatistics, moreover, show that fmprovement in public health pro-
fection has advanced ut an uneven rate i{rorr a geographieal standpoint.
This is true when considered on a state, national or intornational basis.
Smalipox, typhoid fever and malaria arve az prevalent and fatal as ever
thronghout o lavge porfion of Mexico, Within the United Stafes both fynhoid
fever and diphtheria have heen practically eradicatod i gome common-
wealths while in others these iwo diseases ave still problems of large magni-
tude. T.ast year, for insitance, typhoid fever was responsible for only 1 death
o less per 100,000 people in New York, Connectient and Wiseonsin, while
diplhitherta was charged with less than % deaths per 108000 people in Cali-
fornia, Iowa, Massachusetts, Michigan, Minnesola, New York zand Wigenusin,

Tnt Tllinois iwo counties 1ast year cxpervienced death rates from diphtheria
of o magititude comparable with lhose prior to the discovery of sntitoxin
and {oxoid or foxin-antitoxin while 38 counties suffered no lass of life what-
cver from that disease. When grouped fogether the 34 counties fhat make
up tie extremce sonthern third of 1lineis have g mortality rate from typhaid
fever that ig fifteen times greater than {hat of the 33 counties in the ex-
treme northern third of the Stete. The death rale from diphtheria is (lree
times ag great, snd the infant death rate is 30 per cent higher in the souil-
ernt thar in Lthe northern thivd of Lhis Stute. In the southeon third the death
rate fron toberculosis iz 29 per cent greater than in the eentral third.

Biatistical records bring oul, moreover, that a tremendous shift is talking
place in the zee level of Lhe population. At the turn of the contiry nealy
one-half of all mariality wuas among children under five vears old. Neow less
than 10 por cont of (he mortality i= in thaé age group. Thiz means Lhat @
much larger poreentage of the population is reaching rmaturily and- the
upper age lovels ihan gt oany provions time in history. Fully 40 per cent of
the population of Itlinois are over 35 yesvz old now whereas about 30 per
cent of the people in the State had reached that age in 19060,

This aging of {he popunlation brings to Lhe fore a host of prehlems,  In-
stead of diarrhea, diphtheria, typhoid fever, tuberculozig and olher hozsrds
of infaney, ehifdhood apd early maturily, sueh health risks ag canecer. hourt
disespse, diabefes and nephrilis doniinste the nictare. In addition fo 1his,
industry, corvuarce, and the government find themselves with an incmasinglf
large pereentage of leaders who have reached three score wears of age Al
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thowgh still physically vigoveus and mentally alert these inen experience
greal difienlly in adjusting their point of view o the swiftly changing con-
ditions broughl about by scientific development, The records at least make
us aware of 4 problem that grows daily in complexity and magnitude.

Sicknogs records have Ikewige marked an ibiportant advance in public
health service. Not only arc cage veports required for a conslantly in-
ereaging number of diseases but sickness surveys have brought o light some
astonishing knowledge. No one suspecied untit recenily, for instance, that
chronie rhenmatism is the greatest single cause of all chronic illness. This
opinion is based upon a study of one per cent of Lhe population of Massa-
chusetts which indicated that fully 145,000 people are suiforing from chronic
rheumatism af uny one thme in that state. The Cowmiitee on the Cost of
Medical Care brought fopelher a mass of valuable records in respect to the
prevalence and cost of sickness and medical care.

Aclivilies whieh stimulate Lhe collection and sfudy of records constitute
a tremendous contribution to the advancement of puhlic health. They point
the way toward betier adjustment in a rapidly changing world.

Mental heulih is by all odds the moest importanl problem of the fulure.
Advancement in appleation of mental hygiene has nof progressed very far
hut there hag been a tremendous growlh ip Wnowledge concerning this sub-
ject on the one hand and a recegnition of the problem en the other.

The sheer magnitude of the problem compels serious thought and siirs
up upprehiensions. Nearly oue-hzlt million hospital beds in fhe Uniled
swates are filed with norvous and mental pattents. The ratio of feeble-
minded and epilepiic patients per 10,060 people in the United Staics has in-
creased from 2 to 5 since 1904, Tn Tlinois the patients in State Logpitals for
_ the menially defective (insane, feebleminded and epileptic) have increased
from 27 to 40 per 10,000 population sipee 1914, While the cnfire population
incroased 30 per cent the imstitution populatien increased 48 per ceni. The
actuzl number of mental defeetives under the care of the State hus increased
from 16,402 in 1914 to 31,367 on the first of April of this year.

Turner points cut that meore children ave headed for the inmsane agylum
at the present rate of commiiment than for colfloge. Birth reports filed
by the ITlinois State Department of Public Health show (hal reproduction
among Lhe besl stock has declined fur mnre rapidly than among the loas
degirable. "The number of chiidven born io mothers of menful defective and
retardetes is almost iwice (he number borp to mothers of children who are
sufficiently intelligent Lo aliend high school and college.

Statiztical studies indicate that about 11 per cent of the feebleminded in
any gencration come from ihe mating of feebleminded parenis while 8%
per cent como from the maling of carviers. The Tatter are people, whe
though normal themscolves, carty over to their oifspring the mental defect.
Thiz i an fllugtration willi the Mendelian reccazive type.

Anopther phase of the meniw] health problem is thal of maladjustment.
Menial fllness iz freguently functional rather than peihological. Bad frain-
ing and laclk of adjustment to modern conditions can destroy usefulness as
camplaicly as biological inespacity. Fully 40 per cent of the crime in this
counity iz cominiited, aceording fo newspaper reports, by boys under 25
years old.  Perhaps threefourlhs of tlhese youngsters have sound minds
hinlogically. They are badly irained.

These are disquicting sympltoms,. They constitute a distinet advance-
menl in public health it ikey atimulete action in the right direelion. The
extension of sound cugonics, programs amd Lhe ermployment of psychiatry in
our schoolg are the wavs in which Lo attack the problem. The great store of
techmieal knowledge Lhal makes poszsible the maintenance of community and
individusl heallh st a high favorsble (evei depends upon an intelligence hizh
enough to apply the hnowledgo.
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T'echwical Adconoewmant

Roeent advances in Lhe feld of nutrition acd food values are voluminous
and remarkable. These relate principally to the vwitamirs, TProbably ihe
most, far reaching development is the porfeefion of a method for impreg-
nuting milk with vitamin D, This can be done economical’y and practically
in three ways, The fluid milk may be irvadiated with ulira-vicolot rays from
a earhonm arc lamp, the cows maey be irradfated in thiz way, or ¥yeas! may
be added to the raljien of the dairy herd.

These processes vield 4 mille that has a high anti-rachitic valve, I wif!
prevent rickels in bebies snd chilidren who have no cod iver oil or oiher
vitamin D sonceptrste. Even whoen Ieosg thapn o quat per day is givon the
children show no more evidence of vickety than do those under theo cave of
compelent. pediatricians who presceibe cod liver oil or other anti-rachific
preparations.

The cost of irradialing milk by the curbon are lamyp g above 15 cents
per 100 gallons under quuntity production methods, Thus an economical
method cepable of almost universal application hag been opened up Tar the
control of rickers. Advantage of the opportuniiy has been seized upon by
forward looking dairyme:s, especially in New IIngland whore anti-rachilie
il 15 2 regntar market produet.

Porhape the newest irend of thought in the ficld of nutrition iz that a
halanced ralion of vitaming is reguired to vield satisfactory resulis. 'Thus o
concenirule of vitamin A, for cxampio, would nel produce Lhe degived re-
srlts gutess Lie paiient hag a propociionate voltme of vitaliin 13, vitamin O
elc.

Ancther refinement of hnowledge in this field ‘s o recognition of the
faet that humaens are born iron-rich and caleium pocr. This is o nalural
copdition which has, as Sherman points oun, importand sarvival value bhnd
it ereates & healtlh problem that must bhe sobved by thoe fatelligent use ol
artificial methods. Poverty of caloium malkes Lthe bones of an infant ub birth
much softer and more pliable than Lhese of an adull. ‘Thig reduces the
hazards of birth te both infanl and mother., Hoalse reduces the chenees of
acquiving sonnd, durable teeth and sturdy boneg.  This deficiency must he
met by a dielary regimen rich in calciym and phosphorus,

Tacky this yeur the Agnews anocunced thut they had succeeded in eon-
Lrolling caries by edding vitamin D and phosphorus to ilie diet. During
recent years Mrs. Mellanly reported that pyorrhea could be produced or pre
vented at wiil in puppies by withiiclding or giving vilamin D in appropriaie
quantitios.

These fragmoniary referenc
vaneces in the knowlerlge of noat
0y W0 and Indicate the impo:
pubtin liealth.

Hefinement. of technigue and the sdjustment of old ideas 10 meet new
gitunalions  huas marzed the practical zdvancement o anmunciosy snd
cgidemiology. Knowledge has reaclhied the point where practieally all of the
gross disadvantages of goaraniine can be oliminated under ideal cireunm-
stances.  Wilh an adequale heallh service, for insloece, it would nol be
necessury to guareniine al Lhome or prohibii Drow school the oidfidren whe
have heon exposed to measles unlil Lhe ninth day afier exposurc. 1n (he
face ol & scarlet Tever outbreak it is a roore scientific ecomrse to keep open
1he schools vuder medicat supervision than to close Lhem. The isolalion ol
parients snffering from communicable diseases iz now cnnsidered o meoasyrn
that results moere in bepefit to the paiient than i pretection of Lhe publie.

es suggest how  rapid have been the ad.
tion and food values during the last decade
ance which dier iy assuming i respect Lo
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Under prevailing condilions the carvier ig now reeognized a5 a more im-
portant gouvee of infection to others (han bedTast patients.

Of outstanding importance becatise of the magnitude of the problem iz
{he refincment of epidemiological methods concorning tuberculogis, The skin
tost which ghows whether or not 4 porgon hasg besn infecled, together with
xray pletures of the chesi, make possible the almost complete contenl of rhis
disease. The procedure is based upcn Lhe prineciple that no person can have
tubereulogis without being infected with the tubercle bacilli., An individual
might slowly starve to death or gradozlly waste away on stale air and o
shortage of sunshine but he would never suifer from tuberculosis unless the
germs of ihat disease got into hig body. The source of those gerins, more-
over, is nearly always & human being. The skin test shows whether ov not
the fubercle bacilli have guined aceess to the hedy.

Children under scheool age have a narrow range of human contacls.
Opportunity of infection is limited to famity members, servants, cloge friends
and perhaps nursery school and kindergarten Lleachers. Thus a positive
(uberentin test on & young child indicaies a nsarlby source of infeetiom.
Mevers points out that 60 nursery schoel children were tested under his
observation. The test was positive on four children. A search [or the
source led to the discovery that one of the teachers was iuberculous. Her
removal saved the other children from infection. In BMassachusetts the
souree of infection of sehocl children is found to be a member of the family
in mere than one-half of all cases. Freguenily these sources of infeclion are
people who do nof Lknow that they ars tuberculous. They are all lhe more
dangerous for that reason.

A posilive tuborenlin test indicates infection enly. 1L does noi Deces-
garily mean sctive discase, Indeed, only zhout 1 in each 100 children with
positive tests is found to be suffering from the disease. Diagnosis in theze
early and minimal cases can be established only by the x-ray.

This refinement it procodure with respect to tuberculosts must be rated
as one of the larger advancemonts in public health service. Tt has great
potentialities. "Tuberenlosis gtill heads the list of faftal communicable dis-
eases with the posgsible excepfion ol pneumonia.

Methods of scarlet fever control have reached a point of advancemsent
which makes practicuble the complete elimination of this diseuse from in-
stilulion populations. AL least two Lllinols gehnols, that at Mooseheart with
an enrollment of some 1,600 and the soldicrs’ orphans school at Normal
with abouf 700 have succecded in eradicaiing scarlef fever. All childron are
ziven ithe Dick susceptibility test. 7Those who show a pogitive reaction ave
given a serics of fmmunizing doses of searlet fever loxin. A similar course
wus [ollowed hefore ib cloged, a victim of the depression, by the Duranl Hos-
pital for Contagious Diseases in respect to candidaies for Lraining as nurses.
Experience in all ihree places showed that the fest is thovoughly rolinhle
ug il index to susceptibility or fmmunity. In no case did auy popil or nurse
who had been vaccinated and thereafter showed a negaiive Dick iest experi-
ence an ailack of scarlet fever. All thteoe institutions remained practically
fres Trotn the disease over a peried of years alihoungh scarlet fever was fre-
quently epidemic in the communities round about.

While it secms impracticable to altempt general vaccination apainst
ceurlet fever in the way employed with respect (o diphtheria and smallpox,
the usc of the Dick test might be employed to grent advantaze especially
among schoot children in the lower grades. The Dick lest applied to schonl
childran in the fall would show which ohes are susceptible, Not more than
onc-third would fall into this group and they would be mostly in the lower
grades. If scariet fever appeared in the community during the year all
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efforts at control could be concentrated on the susceptibles. HEven in the face
of an epidemic the use of the Dick itcst apd the observaiion of suseeplible
children is a far more scientifie, praclicable and ceonomical procedure than

closing the schools, '

A particularly promising advancement ig the development of sorim
ireatment for patients with lobar pneumonia. An experimental demonstra-
tion of this procedure liag been underway in Massachusetts since 1851
Progress reporis indicale that sermm  treatmenl, when ziven to putients
suffering from types [ and II prior to the fourith day of the disease, reduces
mortality to about one-third of that in non-serum treated patients. This trial
in Massachusetts is heing observed with the greafest intercst. T.obar pneu-
monia of types I and TT ig the form which the disease most freguently tales
among young and middle aged aduls. Tho perfeclion of e serum freat-
vient method would he of the groateat significance to public health. Pnou-
raonia nsually ranks sccond or third among ile leading causes of death in
INlineis, Tmportunce of contrel is therefore manifest.

Vory recently Saver lhas reported significant success in preventing
whocping cough by vaceinalion. He used a vaececine prepared under Lis own
direction. & fairly large number of vaccinated children wlo were undoubt-
edly exposed to repeated infection escaped sickness entirely. While the pro-
cedure may he regavded as 2till experimental iU unéoubledly hus valus and
can bhe utilized by experts to advantage.

Healtlh problems aszociaied with indusfry have come to the fore very
rapidly in recent years. To cope with these medical krowledge has pro-
gressed as rapidly as ithe need has manifested itsclf and more rapidly than
it has been applied. The BMceCord test for lead poisoning, lor example, seems
to he a reliable mesns for contrvolling that growing hazard. Some people
are much more susceplible {o lead poisoning than otheors. More and more
manufaciuring processes luvolve an exposure of omploves to this rigk.

The MeCord test indicates hy changes in the blonod whether or not an
individual exposed to the danger is reaciing unfavorably io the risk. Blood
changes pointing foward disabling illness can be ohsorved tong hefore definile
clinicul symptoms of poisoning manifest themaeclves, The MeCord test is,
iherefore, of significant value in controlling lead poisoning among employes.

The medical examination of candidaies for employmert in variong cocu-
tations has becoine routine practice in a number of industrics. These in-
clude raitvoads, bus companies, stect corporalions, deronauiics and many of
ihe public services such as policomen, firemen, military, efe. This precau
tior s a sevvice to both the emploves, Lhe public and the industry concerned.
Individvals of unstable nervous syefems and thase with disgualifying phy-
steal defects are in this way prevenied from undertaking functiohs Lhat
might endanger hoth thomselves and ofhers

A substanfial number of indestries have created medical depuriments
through which the growing volume of knowledge concerning industrial
fwzards are applied. " On Lhe other hand, there is room for greal expansion
in this direction. The chief problem conecrns small industrial wmits,  in
some localitles, as in Philadelphis, this situation has been met through the
organizalion of a medical groep fhe cost of which is pro rated among Lhe
indnatries served on the hasis of ermplove population.

In the ficld of sunitury engineering the methods of sewage disposal have
progressed to the point where il i3 posgihle to oblain from the outlet ol
sewage freafinenl pltants clear, sparkling waler that s perfectly purified
and sule for drinking,  Qur esthetic sense would donbiless rebel at drinking
water abtalned Do that source but the sanitary gquality of the waler is
nggiaeslioned.,
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This sketchy cutline of (he more noticeable developinetits and trends in
the public health fleld guggest how rapidly knowledge of a praciicable
character hag come fo light, Advancoment hag talen placo along ihe whole
braad Tront. The gaing in end resuls have been zolid and durable. This
is proved by the fact that heultl conditions have been maiintained at un-
usually  favorable levels throughout the currenlt economic depression,
UInder the pressure of prevailing finaneial conditions no scamdals of con-
goguence have come to light in health depariorents. )

"These are significant nhsorvaiions, The public health  movement is built
upon solid ground. Itz achicveoments arve o monumental tribute to scientific
thought. The methods employed In extending its benefits are a heacon to
guide uetivities in olher depatiments of life,
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