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I (W'A lias a low )revalence ani(l a low imlci-
(lenice of tubercuilosis. In 19'52 the rate of

iew active cases reported was 19.1 (per 100.000
population), coimpareed with an average of 55.0
for the contiineintal United States. The 10no1-
talitv raite for ttuberculosis was 6.8 (per 100,000
poliullaition), colinpare(l withi 15.5 for the con-
tinenital Ulnited States. The prevalenice of ac-
tive tulberculosis is correspondingly low-.

Alrlile Iowa is proud of its low rates, the
State is of niecessity faced withi the questioni of
fittiire tuberculosis conitrol efforts. A inong
these problems is that of the case-finidinig pro-
graiin of the future-what will its pattern be?

Slhall we conitinue the time-tested mnetbiods of
conitact investigation anli longcr-termii folIoNu111)p?

Slhall we conitinue to attempt to X-ray peri-
odically all our adult populatioii, or shlall we
concenitrate oni segments of probably hihli prev-
alence based on location, occupation, incomiie,
or suich factors?
W hat will be the role of tuberculini testinlo?
Shiall we continue the tuberculini testing of

schlool clhildren and other younig age groups
ainid follow the associates of the positive re-
actoirs ?

Dr. Heeren is the director of the division of tubercu-
losis control, Iowa State Department of Health, and
Miss Harmon is the tuberculosis nursing consultant.
Mr. Iskrant is chief statistician of the Division of
Special Health Services, Public Health Service, and
Miss Gutridge is a record consultant with the
Tuberculosis Program of the same division.

Shiall we extenid ttuberculin testinlg, to inelt(le
adult groups anid X-ray the positive reactors?
To help uis decide, on a plani for the futur,e

we deci(le(l to study the past aideicurren.t tui-
berculosis case-finding progran ill Iowa. We
have analyzed tlle results of the cutrrent State
prograin, and in addition we lave attempted
tlhrouglh retrospective study to deteriniiie how
kniown- cases were discovered. IVe slhall report
our study in two parts: We slhall first presenit
summary of the current prog,raimi, and second(,

an analysis of the reasons for cominge, to diag-
nosis of a g,roup of tuiberculosis patieints.

The Current Program

Tlhiiee tul)erculosis case-finding programis are
cuirrently carried oni in Iowa, in wlicll the Towa
State Department of Healtlh partici pates joint]tv
witlh tlhe Iowa, State Ttuberculosis and Healtl
Association anid the couInty tuiberctilosis asso-
ciations.
The largest of these case-finidingcr programns,

the couniitywide suirvey, is a nmass X-ray suirvey
1rog.(r7ani whichi hias beeIn carried ouit approxi-
mnatelv once every 2 years in all couIInties in
wlhichl the local health departnments hiave nio
formial case-findinig programs. Couniities in
wlhichl thlere lre cities of miiore tlhani 30,000 pol-
lationi, ani(l in whiclh tuberculosis case-finding,
p)rograms are coiililcted as one of the lhealthi
delpartmlnelit priogl.amlls are incll(le(l in. t1ie
countv wide stii vey programs ly special requlest.
The secoild typ)e of case-finding program,

kinowin as the conltact program, is carried on
primarily for the purpose of following kniowin
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cases of tuibereuilosis, their conitacts, anid also
tI e tuiber-cu'losis suspects NNIlo llavye been ireferrled
to pri-ate. physicians by the couniitywide sulrve
anid w,-ho have niot as vet hal (lecisionis regarld-
inig the preseitee of acti-e tuiberculosis. The
contai'ct. pIrograin1s are sclhe(luled, isually, to take
p Iace in counitties in w-lhich counitywide surveys
were lheld the pirecedinlg year.
In a(ld(litioIi to these twNo types of progrrams,

X-ray surveys of speciail groups are carried oIn
tlhroughlouit the year. Trllese are directed to-
w-ard(l cotunity lioniies and(I otlher institutions, to
gyroupl)s of foo(d hanidlers, to inldustries. to col-
leges or otlher schools, and to small communi-
ties not covered by counitywcide suirveys. In
soime illstaEnces the special programn conlsists of
70-imm. filiii screening only, from whichl sus-

pects are referred to private plysiciains for re-

p)eat X-rlys. In otlher special groups, suclh as
coulty lhomnes and State anld counlty inistituitions,
suspects on the 70-nmm. filmn lare X-rayed again
by thle State lealtl dlepartment Iuniits as is done
in 'tlhe couniitywide surivey anid the contact
programs.
The 5 imobile uinits participating in these 3)

programs are equipped to take botlh 70-mm. and
14" x 1 " filmiis. Tlhree of the uInits are ownied
by the Iowa State 1)epartilment of Healtlh, an(d
2 are ownied by the Iowa State Tuibercullosis and
Ifeal]tl Associationl.

The Countywide Survey

The countywide survey genierally consists of
a lairge-scale appeal to people to accept an X-ray
of the clhest. An attempt is made to get an
X-rIay seldeutlle inlto every lhoine in the counity,
and, in addition, mainy persons are X-rayed at
their plalce of work. Schlool clhildren, begin-
ingir witlh the sevenitlh grade, are also inieluded

in this programii. 1'ersonis wlho are positive to
the 70-immill. X-ray aire urged to retuirni at a speci-
tied timile for a 14" x 17" plalte. All personis
withi sulsp)ectedl "tuberculous pathiologry" are re-
ferred to their phlysicianis for con-firination of
the (hiag(osis.

I)uril, 1952, survevs were lheld( ill 19 colulnties
wvithl ain estimiated total eligrible (15 years aIId
over) population of 2'9,31,327. Chlest X-rslas
were l)e1fo01me(l for ))).441 (75.S percent) per-
soims. Of tlis num111ber, 2020,409 (99.1 percenit)

Table 1. Results of the countywide chest X-ray
surveys, 19 Iowa counties, 1952

Survey findings Nuiii- Perceiither

Filmt data

Total 70-mm. films taken --- 222, 441
Not recalled for 14' x 17" fimins 220, 409
R2eealled for 14" x 17" filiis I - 2, 032

Total large films taken -

Essentiallv negative--
Ilositive "pathology"

Tuberculosis
No tuberctilosis

1. 790
493

1, 297
384
913

l?eferrals and confirmed diagnoses
Total tuberetlosis suspects (14" x

17" films) --- --

Reported before survey-
Primary CompleX 2__________ __
Referred for followtup

Tuiberculosis diagnoses confirnmed 3
Active ---
Questionably active -
Inactive
Activity not stated --i

100. 0
99. 1

. 9

100. 0
27. 5
72. 5
21. 5
51. 0

384 100. 0
96 25. 0
35 9. 1

253 65. 9

110
16
12
77
5

100. 0
14. 5
10. 9
70. 0
4. 5

1 242, or 12 percenit of 2,032, did not return.
2 Not reportable.
As of Oct. 1, 1953; represenits 43.5 percenit of 253.

were n-ot recalled for a 14" x 17" film, ancd 2,032
(0.9 perceint) were recalled for furtlher examina-
tion (table 1).
This iuisuially low percenitacge of personis re-

called for a largre film miay be partially ex-
plained by the fact that persons witlh reading,s
of suspected mioittuberculouis clhest diseases, witlh
the exceptioni of neoplasni, were not recalled
for 14" x 1 " films.

It was niot conisidered niecessary to recall for
a large filmi those p)eisoiis suspected from the
reading of the 70-mm. film of lhaving cardio-
vascular abniormiialities and otlher conditionis
suelh as tlhor-acic cage aniom-ialy, lung anomaly,
aniid abnormal diaphragrmn. Inistead the film iu-
terlpretation was reported by letter to the per-
soi's p)hysician, aInd the individutal was notified
to see hiim foria report of the X-ray finding(,s.
Of the 2,032 personis recalled for a 14" x 17"

tilhn-, 1,790 receive(d that type of X-ray, ap-
I)roxiinately onie-fouritlh (493)) were considered
essentially nleg,.ative, and onie-four-thl (384) as
havingr tubercuflosis (see table 1). Trle re-
mnailI(her, a pp-)roxin-iatelv .50 percenit, wer-e de-
sc.ibed as lhavinigt? fiii(lingcs otlher than tubereu-
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losis-fi(lgins suc1i as pineuiiinoiitis, possible
iieol)]asin, eiiplhysema, anid hilar niode calcifica-
tioll. Tiwo lhni(lred forty-two l)elsonS lhad coni-
firinatory filmiis tatkeni pr ivately, or did niot liVe
in tlle areta, or1 had mnoved away.
Of the 384 personis wlho were considered

tuberculosis susl)ects on the 14" x 17" film, 131
ar-e described as p)reviously kniown to the lhealtlt
departmenit or niot rel)ortal)le (prniary coin-
plex). The remaining 25.3, or approximately
1 per- 1,000 persons exaiinied, were referred to
the plhysiciains for followuip and confirmation of
diagniosis of tuberculosis. Amnong the replies
froiii plhvsicianis anld amiioiong the iiiorbidity re-

ports subinitted by physicians, wlich were
nmatclhed agrainlst the results of tlhe, X-ray, were
28 cases of active or quiestioniably active tubercut-
losis wlichl can definiitely be ascriibed to the
survey -as the case-finiding, mnechanism. This is
approxi mnately 1 case per 8,00() persons
examin-iiie(l.

Tow-vard tlhe enid of 1952, queries were mailed
from the State liealtlh department to plhysicians
wh1o I)ad failed to report on cases referred to
tlheimi from couniitywide aind contact pirograms.
Quer ies were sent oni 281 cases; 125 answers were
receivedl as follows:

Sevenity-five stated that patients lhad re-
ported, were unider phvsiciains' care, but did not
confirilm the diagniosis of tuberculosis.

Teni confirmed the diagnosis.
Forty replied that the patients lhad not re-

ported to tlhem.
Onie lhundidred and fifty-one didc not reply.

Second letters were not sen-t to these persons. It
appears likely that more cases of tuberculosis
existed tlhain w-ere reported oIn by tIme plysicians.

roster hlo may be suspected of lhav-ing,tubercu-
losis or for wh-lom lhe feels an X-ray of the clhest
w-olIl(l b* ml(avisaible. Time X-ray in this p)rograin
is tA 14" x 17" filnli sinlce it is conisidler'ed miolroie
of a, diagnostic )rocedure tlmaim a screening
procedllle.

Ttiberculin testing of conitacts anid suspects
before the survey is recommmnmended, and(I the
pllysiciallm is supplied with sufficient tubeiculiII
for this puirpose. Soimie plhysicians l)refeLi to
have their patients receive the 14" x 17" X-ray
witlhout prior tubeircullini testiim.
The riesults of this progriamii for 1952) are

slhown in table 2. A total of 2,234 persons re-
ceived a, large film. Of these, over lhalf (53.3
percent) lhad positive readlings; 714 were posi-
tive for niontuLberculous patlhology; and 477
were susp)ected of lhavini tubercutlosis. AMost of
these persons lhad previously been reported as
lhav-ing tuberculosis, and of those refer-red to
plysicians for dia(gnosis, 11 were reported as
new active cases of tuberculosis.

Special Group Surveys

Special X-ray programs in 1952 conisisted
only of the 70-nmim. X-rayingcr or screeningtc
phlase. The naines of persons witlIpositive re-
sults at screeniing, were referred to private phy-
sicianis witlh recominenidationis for a large film.
IRecords of the resuilts of followup of suspects
are not available.
In soimie progTraims, suclh as those conducted

in county homiies or in mental instituitions, all
personis witlh positive 70-mmnl. X-ravs were re-

Table 2. Results of contact followup program,
44 Iowa counties, 1952

The Contact Program

In preparation for a county conitact prog,ram,
records of reported cases or suspects in the
county and all informnation regardingc contacts
of patienits, includingc the resuilts of previous
X-ray rea(lills, are senit by the State health
dlepartiyienit to the niurise wlho is to work in the
couilty.
The nurllse visits all p)hysicians in thte counity

an1d obtains their permiiissioln to call oni cases,
conitacts, anid suspects. Slhe also asks the plhysi-
ciain for the nanmes of aniy persons on hiis patient

Results

Persons receiving 14'; x 17"1
films - --

Negative readings ---
Positive readings
No tuberculosis
Tuberculosis -I--- -

Previously reported
Primary complex --!--
Referred to physicians --

Diagniosis confirmed
Active and questionablv

active --- -

Inactive
LNot stated-

NumberI Percenit

2, 234 100. 0
1, 043 46. 7
1 101 .SS

714
477
320
16

141
61

11
41
9

00. 0

31. 8
21. 4
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called to have 14" x 17" filnms taken. In pro-
gr.amiis in whiich1 recall was included (county
hioi11es anid the menital instituitions), approxi-
nmately 10 percent of those receiving 70-mm.
X-rays were recalled to have the larg,e films
takeni.
Two active cases of tuberculosis never previ-

ously known were discovered by this project.
This is approximately 1 active case for each
1,500 70-mm. X-rays taken on persons in county
homes and mental institutions. Undoubtedly,
these 2 active cases are not the only ones dis-
covered as a result of this survey since approxi-
mately only one-third of the 70-mm. films were
subject to recall, two-thirds of the suspects had
been referred to physicians on the basis of the
70-mm. X-ray, and no record of followup for
these groups is available in the State health
department.

Tuberculin testing of special groups has been
developed and conducted as a special program
in case finding. Entire schlool populations, usu-
ally limited to the seventh grade and over, have
been tuberculin tested in some areas, and in
otlher areas just selected grades have been
tested. All those having positive reactions are
X-rayed, and their associates are also exam-
ined for the presence of tuberculosis.
We see then that within the limits of report-

ing by physicians on the results of their follow-

up there were discovered through all these State
programs at least 184 new cases of tuberculosis,
of which 41 were active or questionably active.
It is likely that some cases of tuberculosis
diagnosed were not reported back by plhysi-
cians, and among the 126 cases described as in-
active, continued examination will show some
to be active.
The 41 active cases may be considered the

minimum accomplishment of the case-finding
program. It is interesting that these 41 active
cases are approximately 8 percent of all the
cases of active tuberculosis reported in Iowa
during 1952.
'We may generalize that at least 8 percent of

all the active tuberculosis discovered in the
State of Iowa during 1952 was discovered as a
result of these statewide case-finding efforts.

Another Approach

,Analyzing the reasons for coming to diog-
niosis is another way to examine our case-finding
program and, of course, is a different approacl
from the one previously described.

In this analysis we start with the cases diag-
nosed as having tuberculosis or with the cases
admitted to a sanatorium. Then throughl a
retrospective study we attempt to find out what
were the reasons which led to the diagnosis of

Table 3. Reason for coming to diagnosis-patients admitted to Oakdale Sanatorium, Iowa, with
active tuberculosis, 1952

Stage on adinissioii

MIinimazl
Moderitelv advanced
Far advanced-
Total active t ubercuilosis (incliid-

ilig 3 "otlier")

Perceent far advaiiecd-

M\ean age

Symp-

tomIs

_
n _

_- , "

3
25
101

131

30
51
88

74

Contact
investi-
gation

I c

',-

I

3
5
4

12

-4-

C.)

30
10!
3'

Hospital ]
X-ray admis- X-ray

survev sion
X-ray nurse

I _ _

I10 0 0 2 20
8 17 4 8 1 2
3 3 2 2 0 0

13 6 3 3 2

Followup
of inac-
tive Other Total

tubercu-
losis

1 10 0 0 10 100
4 8 l1 2 48 100

1 4 3 115 100

6 3 5 3 1176, 100

77 33 23 133 1- I-1

46 26 41 55 28 46

so I- -

44 44

65
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tuberculosis. In a way we are trying to dis-
cover nmotivation; that is, what is the under-
lyiing cause that grave rise to the clhain of events
that led to the person presenting himself to a
plhysiciani or to an X-ray survey to find out if
lhe had tuberculosis.
Data for the cases of tuberculosis admitted

to the State sanatorium at Oakdale, Iowa, dur-
ing the calendar year 1952 are presented in
table 3. There were 176 of these cases; 10 were
minimal; 48, moderately advanced; and 115,
far advanced. We had already noted from the
data released by the Public Health Service that
the proportion of far advanced tuiberculosis is
higher for Iowa (52.7 percent) tlhan for any
State in the United States (1).

In oui study we included factors wlhich would
help us to find out why such a large proportion
of the new cases in Iowa are in the far ad-
vanced stage.

It will be noted that 74 percent of the cases
admitted to Oakdale Sanatorium are described
as having been discovered because of the per-
soil's own index of suspicion. This means that
these people presented themselves to physicians
for diagnosis because of symptoms which are
ordinarily associated with tuberculosis. Con-
tact investigation was the underlying reason
for 7 percent, and a similar percentage came
to diagnosis because of X-ray surveys.

It is perhaps worth noting that whereas anal-
ysis of the Oakdale figures shows that 7 percent
of the admissions in 1952 were diagnosed be-
cause of X-ray surveys, our previous study
showed that 28 cases of active tuberculosis were
reported as being discovered in Iowa during
1952 because of the mass X-ray survey (ap-
proximately 8 percent of all the cases reported
in Iowa). Thus, we note that both analyses
tend to give the same result: Between 7 and 8
percent of all the active tuberculosis diagnosed
in Iowa is diagnosed because of mass X-ray
surveys.

It is also interesting that routine X-raying
of all admissions to a general hospital produced
3 percent of the tuberculosis, examination of
nurses produced 2 percent, and followup of in-
active cases of tuberculosis produced 3 percent.
Of all the cases coming to diagnosis because

of symptoms, 77 percent were in the far ad-
vanced stage. It is also of significance that

for other designated imethods of case fiinding
the proportion in the far advanced stage was
never highler thani oiie-tlhird. This means that
when we go out and aggressively look for tuber-
culosis among people who are not symptomatic
and who are not going to their plhysician because
of symptoms, two-tlhirds of the tuberculosis dis-
covered is in a stage prior to far advanced.
We may also wish to consider the age of per-

sons found by these various methods. It will
be noted that, except for those found through
hospital admission X-ray, the persons motivated
by symptoms were the oldest, and those found
through contact investigation and followup of
student nurses were the youngest. Neverthe-
less, comparison with the rest of the United
States shows that the tuberculosis patients re-
ported in Iowa are not older than the average
for the continental United States, according to
the Public Health Service (1).

In the United States in 1952, more than 12
percent of the tuberculosis patients reported
were of age 65 and over. In Iowa, less than 10
percent were in that age group. Other age
groups show no great differences except that in
Iowa a slightly smaller percentage of the tuber-
culosis patients reported was under 5 years of
age than in the United States (1.0 versus 3.1).

Here, then, is a partial answer to our question
as to why Iowa, with its low morbidity and mor-
tality rate, has such a large proportion of its
cases diagnosed in the far advanced stage.
Three-quarters of all the cases of tuberculosis
diagnosed in Iowa, as judged by the admissions
to Oakdale Sanatorium, have come to diagnosis
because of symptoms associated with tubercu-
losis. In other words, their tuberculosis has
progressed to a stage where their symptoms are
sufficient to arouse suspicion of tuberculosis or
at least to motivate them to go to their physician
to finid out what ails them.

Indicators for the Future

What then can Iowa do about this large pro-
portion of cases in the far advanced stage?

In what direction slhall our case-fiiiding pro-
gram of the future be?

In view of the fact that 3 ouit of 4 patients
come to (diaginosis because of symptoms, slhall we
discontinuiie organized case findinig and rely on
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people to go to their plhysician wheii they are
sick?

hle answer to the latst (luestion is "No."
In Iowa, during1952)c,15)506 cases of active tu-

bercullosis were repor-ted; if the Oakdale dis-
tribution can be applied to these cases, we can
say that 26 percent, or 1'32 cases of active tuber-
culosis, was found through organized case find-
ing by lhealtlh department effort. We can as-
sume that most or all of these were benefited by
early case fi(lidiingand that, in addition, the com-
mtunity gainied by takingt, out of circulationi so
many cases of inifectious disease. Our problen
is lhow to keep on removing from their environ-
ment this proportion of active cases, or a larger
proportion, anid to do it as early as possible.
Our case-findingt programus of the future then

would seem to be:
* Continued intelligent followup with peri-
odic examlinlationi of atll suspects -and knowni
inactive cases witlh special reference to cases
referred to private plhysicians.
* Realistic followu'p anld periodic exanmina-
tion of all conltacts of active cases of tuber-
culosis.
*IExpansion of routinie X-rayinig oII admis-
sionl to hospitals and otlher institutions.
*;Admission anid periodic X-raying of in-
mates of mental sanatoriums, prisonis, ancd otlher
instittutions for long-teirm care.
* Continued X-ray sirveys of groups and
areas of presumably highl prevalence, such as
the aged, trainsients, food hanidlers, over-
crowded areas of our cities, and so forth.
* Preemployment X-raying and periodic
examaination of industrial groups and otlhers
wlho can lhave X-rav facilities made readily
available.
* Conitinued tubercuilin testingc, of students
with X-ray of the positives and examination of
contacts and associates.

Tuiberculin testing of whole communities on
an experimental basis with X-rayin-m of all
positive reactors would appear to be indicated.

Experience in a few areas would give us valu-
able informllation both fromi- an adiministrative
ain(I ep)idenmiological point of view regarding tlhe
miierit of this metlhod as a case-finding pro-
cedure.

Summary

Two studies were made to evaluate tuber-
culosis case-finiding procedures in Iowa.
One study shows that during 1952 at least

184 cases of tuberculosis, 41 of them active or
questionably active, were found by the state-
wide )rogram of the State department of
health; these were found chiefly through X-ray-
ing. This numiber is ap)proximately 8 percent
of the active tuberctulosis reported in Iowa in
that year.

Anotlher study of the reason for comingi_ to
diagnosis slhows that approxinately 75 per-
cent of all cases of tuberculosis diagniosed ini
19.52 caime to diagnosis becauise of symptoms re-
lated to tuberculosis. X-raying of the puiblic
produced 7 percent; contact investigationi, 7
percent; and the remiainder were found through
followup of iniactive tuberculosis, X-raying(, of
hosl)ital admissionis anid staff, anid so fortlh.

Sonme of the possible reasons for such a large
pr'oportioni beingi diagniosed because of symp-
toms are discussed, and the clase-finding pro-
gram for the future is proposed.

ACKNOWLEDGMENT

Acknovledtgiment is made to Dr. XV. Ml. Spear, medi-
cal director of the Iowa State Sanatorium at Oakdale,
for his cooperaition inl making available for analysis
the reco:rds of admissions during 1952.

REFERENCE

(1) U. S. Public Health Service: Reported tubercu-
losis morbidity anid other data, calendar year
1952. Washington, D. C., The Service, 1953,
17 l)P. Not available for distribution.

372 Public Health Reports


