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Tests to detect anti body to human immunodeficiency vi rus ( H IV), the vi rus that 
causes acq u i red immu nodeficiency syndrome (AIDS), were fi rst l icensed by the Food 

and Drug Administration (FDA) in 1985, primar i ly as screening tests for blood and 

plasma donation. Since that time, mi l l ions of H IV anti body tests have been performed 

i n  laboratories of blood and plasma col lection centers, i n  counsel ing and testing 

centers, and in cl inica l faci l ities as wel l  as for pu rposes such as screening active duty 

mi l ita ry personnel and appl ica nts for mi l itary service. Assu ring accu rate test resu lts 

requ i res continued attention to both the intrinsic qua l ity of the tests and the 
performance of the technica l  personnel doing the tests. 

Given the medical and socia l  s ign ificance of a positive test for H IV a nti body, test 

results must be accurate, and i nterpretations of the resu lts must be co rrect. For these 

reasons, the Pu bl ic  Hea lth Service has emphasized that an individ ua l  be considered to 
have serolog ic evidence of H IV infection only after an enzyme immu noassay (EIA) 

screening test is repeated ly reactive* and another test such as Western b lot (WB) or 

immunof luorescence assay has been performed to va l idate the results ( 1 ) .t 

*The terms "reactive" or "nonreactive" are used to describe serum or plasma specimens that 
give reactive or nonreactive test results and to describe the test results from EIA or WB tests 
before final interpretation. The terms "positive" and "negative" are used to describe the 
interpretation of EIA test results indicating that the specimen tested is 1) repeatedly reactive 
(positive) or 2) nonreactive or not repeatedly reactive (negative). The terms "positive," 
"indeterminate," and "negative" are used to describe the interpretation of WB test results that 
indicate that the specimen tested is reactive with a specific pattern of bands (positive), reactive 
with a nonspecific pattern of bands (indeterminate), or nonreactive (negative). 
tBiood and plasma are not accepted for transfusion or further manufacture when the EIA 
screening test is positive, regardless of the results of other tests that may be performed. 

A notice regarding changes in telephone numbers throughout the Centers for Disease 
Control and the Agency for Toxic Substances and Disease Registry appears on page 852. 
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Licensed test kits cu rrently ava i l able  i n  the U n ited States for H IV a ntibody test ing 

comprise seven EIAs and one WB.  Al l  of  these tests use H IV a ntigens derived from 

disruption of whole v i rus cu ltu red in hu man-derived cel l  l i nes. I n  add ition, many 
la boratories produce the i r  own WB test reagents us ing vi ra l  a nt igen pu rchased from 
com mercia l  sou rces. A variety of other test proced u res are in use or u nder develop­

ment or a re being eva l uated for l icensure. 
Criter ia for i nterpretation of a reactive a nti-HIV EIA test a re based on data from 

cl i n ical stud ies performed under the auspices of each m a nufactu rer. S i nce l icensu re 

of the fi rst EIA test kits in 1 985, the manufactu rers have worked to improve the 

sensitivity, specificity, and reproduci b i l ity of thei r  assays.§ C l i n ica l  data subm itted by 

the manufactu rers to FDA for l icensu re ind icate that the sensit ivity and specificity of 

the EIA tests cu rrently ma rketed in the U n ited States a re >99.0%. Other l aboratories 

performi n g  com parative ana lyses of l icensed a nti-HIV EIA test kits have found s imi la r  

or s l ightly lower sensitivity and specificity (2-5 ). I n  routi ne use, both the sensitivity 

and specificity of the tests depend on the q ua l ity of test ing i n  the l aboratory. I n  

addition, false-positive test resu lts a re observed when nonspecific serolog ic reactions 

occur  a mong u n i nfected persons who have i m m u nologic d istu rbances or who have 
had m ultip le transfusions. Fa lse-negative test resu lts a re observed a mong persons 

who have recently become infected with H IV a nd who have not yet developed 

detectab le  a nti body (6 ). 
Repeat ing each i n it ia l ly reactive EIA test i ncreases the specificity of the test 

sequence by reduci ng  the poss ib i l ity that technica l  la boratory error caused the 
reactive resu lt. I n  the America n  Red Cross Blood Services l a boratories, a specificity of 

a pproxi mately 99.8% has been consistently achieved dur ing screen ing  of donated 

blood ( 7, u n publ ished data ). However, in a popu lation with a low preva lence of 
i nfection, even a specificity of 99.8% does not provide the desi red predictive va lue� for 

a positive test. For this  reason, it is particu la rly i mportant not to rely solely on EIA 

testing to determ ine whether a person is i nfected with H IV. Rather, EIA test resu lts 

should be va l idated with an i ndependent supplemental test of high specificity 

conducted by a la boratory with high performa nce sta ndards. In the U n ited States, the 

va l idation test used most often is the WB. Some la boratories a lso use rad ioi m m u no­
precip itation assays and ind i rect i m mu nofl uorescence assays. 

For the l icensed WB test, i nterpretation of reactive and non reactive tests is based 
on data from c l i n ica l stud ies submitted to FDA for l icensu re. The manufacturer states 

that, for a test to be considered positive with this WB, a ntibody m ust be reactive with 

m u lt ip le virus-specific protein  ba nds, i .e. ,  p24, p3 1 ,  and either gp41 or gp1 60 

(Ta ble 1 ). If fewer ba nds a re present, the test is considered i ndetermi nate; it is  

i nterpreted as negative on ly  if no bands a re present
' 
on the blot. When the manufac­

tu rer's stri ngent criteria a re used for i nterpret ing test resu lts, the probab i l ity of either 

a fa lse-positive or a fa lse-negative result is extremely smal l. In cl i n ical tria ls  for 

l icensure of this WB, however, as many as 1 5% to 20% of tests on persons at low risk 

for HIV i nfection were described as i ndeterminate. Sera from persons recently 

i nfected with HIV a lso may produce an i ndeterminate WB pattern. For such 

§Sensitivity is the probability that the test result will be reactive if the specimen is a true positive; 
specificity is the probability that the test result will be nonreactive if the specimen is a true 
negative; and reproducibility (reliability) is the ability to replicate qualitative results with the 
same or similar test procedures on blindly paired samples. 
11The predictive value of a positive or negative test is the probability that the test result is correct. 
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persons, a repeat WB on a second specimen obta ined after the i n it ia l  specimen often 

yields a posit ive blot pattern with i n  6 months. Conversely, fol low-up test ing of 

u n i nfected persons whose seru m had an indeterm inate blot pattern on i n it ia l  test ing 

usua l ly  wi l l  show no change i n  the banding pattern. Serum from some H IV-i nfected 

persons who have adva nced i m m u nodeficiency m ay have an indeterminate pattern 

because of a loss of a nti bodies to non-env proteins  (8 ). To reinstate donors with a 

h istory of a positive EIA test, b lood and plasma centers may use only resu lts from the 

l icensed WB test performed in the FDA-approved test sequence. 

The performa nce cha racteristics of the u n l icensed tests used by many la boratories, 

whether WB, i m munof luorescence assays, or other  procedures, have not been 

un iform ly su bjected to the same rigorous scrutiny req u i red for l icensu re by FDA. 

Recommendations for standardization have been publ ished (9 ) , but the extent to 
which these a re fol lowed is u n known. I nformation about production sta ndards, 

i nter-lot variabi l ity, or va l idation of criter ia used for i nterpretation often is not 
ava i l a ble .  Absence of sta nda rd ization and appropriate qua l ity controls may result i n  

a lower sensitivity or specificity a n d ,  thus, a h ig her probabil ity of i naccu rate 

resu lts ( 10 ). 
Despite the existence of a l icensed WB test, many laboratories cont inue to use 

u n l icensed WB tests because of cost and the stri ngent criteria req u i red for i nterpret­

ing the l icensed test. The potentia l  problems in using and interpret ing un l icensed WB 

tests have been open ly debated ( 1 1, 12 ). Although u n l icensed WB tests ca n be h ig h ly 
accu rate and reproducible when done with appropriate qua l ity controls i n  la borato­

ries with esta b l ished performa nce sta ndards (9 ), not a l l  la boratories meet acceptable 

performa nce sta nda rds. Ten of 19 la boratories bidd ing for contracts to perform WB 

tests for the Department of Defense fa i led the req u i red proficiency panel  on one or 

more occasions ( 13 ) . Two of the la boratories satisfying the performa nce standards 

were awa rded contracts by the U. S. Army. Both of these la boratories use wel l­

va l idated tech niques for WB that yie ld  vi rus-specific bands at p 1 7, p24, p31 , gp41 , 
p53, p55, and p64. The U.S. Army considers these WBs to be positive if bands a re 

present e ither at gp41 or at both p24 and p55 ( 14 ). In com parison with mu lti p le 

TABLE 1 .  Description of major gene products of human immunodeficiency virus (HIV) 

Gene Product* 
p1 7 

p24 

p31 

gp41 

p51 

p55 

p66 

gp1 20 

gag t protei n  

gag protein  

Description 

Endonuclease co mpo nent of pol§ t ranslate 

Tra nsmembra ne env � glycoprotei n 

Reverse transcriptase component of pol t rans late 

Precu rso r of gag proteins 

Reverse transcriptase component of pol translate 

Outer env g lycoprotein  

gp1 60 Precu rso r of env glycoprotein 

* N u m ber refers to molecu lar  weight of the protei n  i n  k i lodaltons; measu rement of molecu l a r  
weight m a y  vary s l ightly in  d ifferent laboratories. 
t gag "" core. 

§pol = polymerase. 
�env = envelope. 
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va l idation p rocedures, WBs i n  these contract l aboratories have a n  est imated speci­

ficity of 99.4%, and the la boratories have consistently performed accu rately on a l l  pre­
and post-awa rd qua l ity assu ra nce seru m panels ( 14 ). These and other laboratories 

have demonstrated that the achieva ble false-positive rate of sequenti a l ly performed 

EIA and WB tests ca n be <0.00 1 %  (<1 /1 00,000 persons tested) ( 13, 15 ) . 
The Col lege of American Patholog ists (CAP), i n  conju nction with the American 

Association of Blood Banks, conducts an open proficiency test ing prog ram** for 
la boratories perform ing H IV anti body tests. Each quarter, more than 600 l aboratories 

that partici pate volu nta ri ly report resu lts from testi ng five coded sam ples of plasma 

that have va rious known levels of a nti-H IV reactivity or that a re non reactive. 

I n  the CAP su rvey conducted in October 1 987, the resu lts of EIA tests at the 

pa rtici pat ing la boratories correlated wel l  with resu lts from the referee la boratories 

(Table  2). For the three reactive sam ples (W-2 1 ,  W-23, W-24), corre lation ra nged from 

99.5% to 1 00%. For the s ing le  non reactive sam ple  that cou ld be adequate ly eva luated 

(W-25), correlation was 98.3%. The nonreactive W-22 sa mple  that was sent with the 
October 1 987 seru m  panel  had been p repared with a pool of processed plasma that 

caused an u n expl a i ned, nonspecific reaction with one of the EIA test kits. 

Consequently, the EIA resu lts for this sample cou ld not be eva luated. 
The indiv idual  partici pat ing l aboratories used their own criteria for i nterpret ing WB 

results. WB results for two of the three reactive speci mens were reported as 
i ndeterm i nate by one referee l a boratory each, while resu lts for the two non reactive 
speci mens i n  the CAP survey were reported correctly by a l l  1 0  referee l a boratories 

(Table 3). One of the 73 partici pati ng l a boratories reported a non reactive sa mple  

(W-22, the sam ple that gave a rtifactua l  reactions with one of  the E IA test kits) as  

reactive, whi le  approxi mately 5% reported the two non reactive sa mples as i ndeter­

minate, and 1 2% to 1 5% reported two of three reactive speci mens as i ndeterminate. 

For the three reactive sa mples, the resu lts of 241 repeatedly reactive EIA tests 
cou ld  be com pa red with WB resu lts (Ta ble 4). For 21 5 (89.2%) of these, the WB tests 

* *The laboratories know that the samples have been suppl ied for proficiency test ing .  

TABLE 2.  Comparison of responses by referee and participant laboratories on 
samples tested for anti-HIV by enzyme immunoassay (EIA), by sample number 
College of American Pathologists Proficiency Testing, 1 987 

Percentage of Laboratories 
Reporting Correct Result 

Sample Referee Participant 
Number Reactivity Laboratory* Laboratory t 

W-2 1 Reactive 1 00.0 99.8 

W-22§ Non reactive 80.0 5 1 .4 

W-23� Reactive 1 00.0 99.5 

W-24� Reactive 1 00.0 1 00.0 

W-25 Nonreactive 1 00.0 98.3 

* Resu lts reported by 15 la boratori es selected beca use of extensive experience and excel lent 
long-term performa nce in proficiency test ing programs. 
t Resu lts reported by 601 other l aboratories that vo l u ntari ly participated. 
§Sample W-22 was prepared with a poo l of processed plasma that caused a n  a rtifactua l ,  
no nspecific react ion with one EIA test kit. 
'�Samples W-23 and W-24 were identica l .  
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were reported as positive; for 23 (9.5%), the WBs were reported as indeterm inate ; 
a nd, for 3 ( 1 .2%), they were reported as negative. Of 58 WB resu lts performed on 

non reactive sa mples fou nd non reactive by EIA, 55 (94.8%) were reported as negative 

by WB, and 3 (5.2%) were reported as i ndeterminate. None of the non reactive 

sa mples were read as positive by WB. 

Because criter ia used to i nterpret WB varied by l aboratory, ba nding patterns 

reported in the 299 WB tests conducted in  the October 1 987 su rvey were exa m i ned 

(Ta ble 5). Two or more vi rus-specific protei n  ba nds were reported in 21 5 blots, 208 

(96.7%) of which were i nterpreted as positive. Eighteen (60 .0%) of 30 blots with only 

a sing le  virus-specific protein ba nd were considered positive. When the s ing le  protei n  

band was from t h e  env gene, 1 2  (85.7%) of 1 4  were read a s  positive. These data 
demonstrate that different la boratories may report d ifferent WB resu lts for sa mples 

with the sa me banding patterns. 
Resu lts of CAP proficiency tests from more than 500 la boratories partici pati ng in 

the 1 986 and 1 987 su rveys ind icate the followi ng performa nce for the anti-H IV EIA 

test. Of 6,946 tests on reactive sa mples, 99.5% were reported as positive. Of 1 , 1 42 

TABLE 3. Comparison of responses on samples tested for anti-HIV by Western blot 
(WB) by referee and participant laboratories,* by sample number - College of 
American Pathologists Proficiency Testing, 1 987 

Interpretation of WB Test Results (Percentage of Responses) 

Positive Test Indeterminate Test Negative Test 

Sample Referee Participant Referee Participant Referee Participant 
Number Reactivity Laboratory Laboratory Laboratory Laboratory Laboratory Laboratory 

W-2 1  Reactive 1 00.0 1 00.0 0.0 0.0 0.0 0.0 

W-22 Nonreactive 0.0 1 .6 0.0 4.9 1 00.0 93.4 

W-23 Reactive 90.0 80.8 1 0.0 1 5 . 1  0.0 4. 1 

W-24 Reactive 90.0 84.9 1 0.0 1 2 .3 0.0 2.8 

W-25 Non reactive 0.0 0.0 0.0 5.6 1 00.0 94.4 

*Results reported by the 1 0  referee a nd 73 participant l abo ratories that perfo rmed both EIA and 
WB tests. 

TABLE 4. Relationship between results on samples tested for anti-HIV by enzyme 
immunoassay (EIA) and Western blot (WB}, by sample number - College of 
American Pathologists Proficiency Testing, 1 987 

Sample 
Results by EIA • Results by WB* 

Number Reactivity Positive Negative Positive Indeterminate Negative 

W-2 1  Reactive 76 0 76 0 0 

W-23 Reactive 83 0 69 1 3  

W-24 Reactive 82 0 70 1 0  2 

W-25 Non reactive 0 58 0 3t 55 

Total 241 58 215 26 58 

*Number of responses reported by both referee and pa rticipa nt la boratories. Sample W-22 was 
excl uded because of a n  a rtifact of the sample.  
tone sa mple by WB had oniy p24 bands reported ; one sample had both p24 a nd p32 bands 
reported ; and one sample had no ba nds reported . 
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tests on non reactive samples, 98.3% were i nterpreted as negative. Based on resu lts 

from 601 l a boratories on a pa i r  of identica l reactive sa mples (W-23 and W-24), 

reproduci b i l ity was 99. 5%. 
For the WB test, calcu lations were based only on positive or negative resu lts 

d ivided by the tota l n u m ber  of tests in the October 1 987 CAP su rvey (Tab le  4). For the 
reactive sa m ples, 89.2% of 241 resu lts were correctly i nterpreted as positive, a nd, fo r 

the non reactive sa m ples, 94.8% of 58 resu lts were correctly i nterpreted as negative. 

Reproducib i l ity, which was based on 83 tests on a pa i r  of identica l reactive sam ples 

(W-23 and W-24), was 95.2%. The performa nce of the referee la borato ries was more 
accu rate for the EIA and much more accu rate for the WB than was the performa nce 

of the partici pati ng laboratories. The performa nce of the l icensed and un l i censed WB 
tests cou l d  not be com pared because the data were not co l l ected . 

Reported by: HF Polesky, MD, College of American Pathologists. Div of Blood and Blood 
Products, Center for Biologics Evaluation and Research, Food and Drug Administration. Div of 
Assessment and Management Consultation, Training and Laboratory Program Office; AIDS 
Program, Center for Infectious Diseases, CDC. 

Editorial Note: Qua l ity l a boratory test ing for H IV a nti body is a critica l ly  important 
element for survei l l a nce and detection of H IV i nfect ion.  The laboratory test ing process 

requ i res qua l ity assu rance for each step i nc ludi ng: 1 )  col lection, l abe l i ng, and 
transport of speci mens; 2) l aborato ry reagents and procedu res; 3) i nterpretation of 

a na lytica l resu lts; and 4) com m u nication from the laborato ry scientist to the c l in ician  

and then to the person be ing tested. Quality perfo rma nce is p romoted by using 

l i censed or  sta nda rd ized tests i n  proper sequence and by developi ng consensus 
about i nterpretation of ana lytical resu lts. 

Profic iency test ing benefits pa rt ic ipati ng la boratories by identifyi ng problems with 

particu lar types of samples, with particu l a r  tests, or  with i nterpretation of resu lts. 

TABLE 5. Distribution and interpretation of HIV-specific protein band patterns on 
Western blot* (WB) - College of American Pathologists Proficiency Testing, 1 987 

WB as Interpreted by Referee and Participant laboratories 

Positive Indeterminate Negative 
HIV -Specific 

Bandst No. (%) No. (%) No. (%) 
None 0 (0.0) 9 (7. 1 ) 1 1 8 (92.9) 

S ing le  Band 1 8  (60.0) 9 (30.0) 3 ( 1 0.0) 

gag 6 (42.9) 7 (50.0) 1 (7 . 1 ) 

pol 0 (0.0) 2 ( 1 00.0) 0 (0.0) 

env 1 2  (85.7) 0 (0.0) 2 ( 1 4.3) 

M u lt ip le  Bands 208 (96.7 )  4 ( 1 .9)  3 ( 1 .4) 

gag, pol 8 (80.0)  1 ( 1 0 .0)  1 ( 1 0 .0)  

gag, env 1 25 (98.4) 0 (0.0) 2 ( 1 .6) 

pol, env 2 (40.0) 3 (60.0) 0 (0.0) 

gag, pol, env 73 ( 1 00.0) 0 (0.0) 0 (0.0) 

Total 226 (60.8) 22 (5.9) 124 (33.3) 

*Samples tested and reported i ncl ude reactive samples W-2 1 ,  W-23, and W-24 a nd nonreactive 
sa m ples W-22 and  W-25. 
tBands may be a ny proteins or g lycop rotei ns that a re p roducts of the genes l isted. HIV-specific 
gene products are shown in Ta ble 1 .  
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However, resu lts of proficiency test ing prog ra ms shou ld  be interpreted cautiously. 

Data from proficiency test ing measu re only the operationa l  performa nce of partici­

pat ing l aboratories but ca nnot be used to measu re the sensitivity or  specificity of a 

g iven test. Samples provided fo r testi ng in the HIV anti body su rveys may be poo led 
human plasma samples with known levels of a nti-HIV reactivity, o r  they may be 

d i lutions of a s ing le reactive p lasma sa mple  in  HIV-negative seru m. They are ra rely 
fresh seru m speci mens from a perso n who is or  is not i nfected with HIV. Some 
sa mples a re selected because they exh i bit nonspecifi c  reactivity o r  a re otherwise 

difficu lt to test and interpret; they a re not typical of the vast majority of specimens 

that wi l l  be hand led by the pa rtici pati ng la boratories. For instance, i n  normal practice, 

sa mples W-22 and W-25 wou ld not be tested by WB because the EIA was non reactive. 

The nonspecific reactivity of the type that occu rred with specimen W-22 ca nnot 
always be predicted; a simila r  unexpla i ned nonspecific reaction occu rred in a 

proficiency test ing prog ram conducted by CDC ( 16) and with severa l sa mples used 

by the America n  Association of Bioana lysts (unpub l ished data ) .  
The n u m ber  of speci mens common ly used i n  proficiency test ing prog rams (five in  

each CAP su rvey) sent to each la borato ry a lso l i mits the appl ication of su rvey results. 
Th is n u m ber  of speci mens is not sufficient to measu re adequately the performa nce of 

any s ing le  l aboratory. The nu mber  of speci mens tested pe r month in different 
l aborato ries va ries enormously, and no attempt is  made in the su rvey to select a 

representative sample of la boratories performing the test; those that choose to 

participate i n  the su rvey do so vo lu nta rily. 

La boratories in the su rveys repo rted indetermi nate WB resu lts on some reactive 
and non reactive samples. An indetermi nate resu lt is not a fi na l  resu lt; it req u i res 

additional  l aboratory testi ng on the sa me specimen and often entails asking the 
person from whom the speci men was obta ined to provide one or  more additiona l  
specimens. The fi na l  i nterpretation of  an  in determi nate resu lt freq uently wi l l  a lso 

req u i re additiona l  epidem iolog ic, cli nical, or corro borati ng laboratory information. 

Even among the d iverse laboratories partici pating in  the CAP su rvey, none per­

fo rming the EIA and WB tests i n  sequence wou ld have reported fa lse-positive test 
resu lts. However, performa nce and i nterpretation of WB tests va ry a mong l a borato­
ries. The Pub lic Health Service is conven ing a meeti ng to add ress these issues. A 

nationwide performance evaluation program for HIV antibody test ing has been 

started by CDC's Tra i n i ng and La bo ratory Prog ram Office and Center for I nfectious 

Diseases ( 17  ) .  The fi rst sa mple  sh ipment, consisti ng of reference materia ls, was 

mai led in Novem ber 1 987 to more than 700 partici pati ng U.S.  l a boratories. 

The predictive va l ues of both positive and negative test resu lts fo r HIV a nti body a re 

extremely h igh  in l aboratories that have good qua l ity control and high performa nce 
sta ndards and that use l icensed EIA tests and the licensed WB or other wel l­

standa rdized tests. Physicia ns or other hea lth-ca re providers who request HIV 

anti body tests and who cou nsel pe rsons a bout test resu lts must have a c lear  

understand ing of the sig nifica nce of the test resu lts and the potentia l  pitfa lls of the 

testing process. When test results a re i ndeterminate or inconsistent with other  

information, additional i nfo rmation shou ld  be obta ined to try to confi rm whether the 

person is infected with HIV. The cou nseling procedu re should i ncl ude a ca refu l 

assessment of the person 's potential risks or exposu res to HIV. As for a l l  medica l 

tests, resu lts should be interpreted in conce rt with a l l  the h istoric, epidem iolog ic, 

c l i nica l, and other pert inent labo ratory informatio n ava i la b le. 
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(Continued on page 852) 

TABLE I. Summary - cases of specified notifiable diseases, United States 

Disease Jan. 2, 
1988 

Acquired Immunodeficiency Syndrome (AIDS) 514 
Aseptic meningitis 84 
Encephalitis: Primary (arthropod-borne 

& unspec) 15 
Post-infectious 3 

Gonorrhea: Civilian 8,574 
Military 1 24 

Hepatitis: Type A 447 
Type B 375 
Non A, Non B 41 
Unspecified 42 

Legionellosis 1 2  
Leprosy 3 
Malaria 1 2  
Measles: Total* 2 

Indigenous 2 
Imported 

Meningococcal infections: Total 52 
Civilian 52 
Military 

Mumps 35 
Pertussis 65 
Rubella (German measles) 
Syphilis (Primary & Secondary): Civilian 480 

Military 8 
Toxic Shock syndrome 3 
Tuberculosis 532 
Tularemia 2 
Typhoid Fever 5 
Typhus fever, tick-borne (RMSF) 2 
Rabies, animal 43 

52nd Week Ending I 

I Dec. 27, J Median .l 
1986 1 982-1986 

434 N 
186 209 

24 35 
1 3 

1 3,242 14,160 
213 322 
439 654 
523 755 

67 N 
82 1 49 
21 N 

2 8 
1 9  26 
20 47 
20 N 

N 
59 75 
58 75 

1 
3 1 2  84 

22 101 
1 5  12 

455 459 
1 7 
6 N. 

587 745 
4 

1 2  22 
1 11 

60 100 

Cumulative, 52nd Week Ending 

Jan. 2. 1 1988 

20,940 
10,949 

1,266 
104 

751,600 
1 5,887 
24,491 
25, 1 70 

2,882 
3,067 

863 
206 
882 

3,588 
3,166 

422 
2,857 
2,856 

1 
12,299 

2,529 
329 

35,398 
168 
325 

21,668 
1 88 
347 
592 

4,507 

Dec. 27, I Median 
1986 1982-1986 

13,405 N 
10,934 1 0,379 

1,228 1,320 
104 104 

887,936 887,936 
16,969 21,107 
23,043 23,043 
25,842 25,842 

3,494 N 
4,368 5,755 

832 N 
262 251 

1,103 1,034 
6,235 2,579 
5,925 N 

3 1 0  N 
2,491 2,689 
2,488 2,685 

3 7 
6,011 3,348 
4,053 2,460 

530 740 
27,273 27,947 

164 288 
358 N 

22,2 1 2  22,2 1 2  
1 68 271 
332 403 
744 833 

5,318 5,394 

TABLE II. Notifiable diseases of low frequency, United States 
Cum. 1987 Cum. 1987 

Anthrax 1 Leptospirosis (Hawaii 13) 50 
Botulism: Foodborne {Fla. 1) 15 Plague 1 1  

Infant 46 Poliomyelitis, Paralytic 
Other (Ore. 1) 3 Psittacosis (Ore. 1, Ga. 1 ,  Minn. 1, Iowa 3) 86 

Brucellosis (Tex. 1) 116 Rabies, human 
Cholera 5 Tetanus (Kan. 1 )  40 

Congenital rubella syndrome 5 Trichinosis 37 

Congenital syphilis, ages < 1 year 339 Typhus fever, flea-borne (endemic, murine) 37 

Diphtheria 3 

l here were no cases ot Internationally 1mportec measles reported for this week. 
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TABLE Ill. Cases of specified notifiable diseases, United States, weeks ending 
January 2, 1 988 and December 27, 1 986 (52nd Week) 

Aseptic Encephalitis 
Gonorrhea 

Hepatitis (Viral), by type 
Legionel-

AIDS Menin-
Primary 

Post-in- (Civilian I A B NA,NB 
Unspeci- los is 

Reporting Area gitis fectious tied 
Cum. 

1987 
Cum. Cum. Cum. 1 Cum. 

1987 1987 1987 1987 1987 
1987 1987 1987 1987 1986 

UNITED STATES 20,940 84 1,266 104 751,600 887,936 447 375 41 42 12 

NEW ENGLAND 832 6 45 23,543 21,998 13 20 4 
Maine 28 4 690 847 1 
N.H. 33 2 400 584 2 1 

Vt. 15 6 219 265 1 2 
Mass. 457 1 17 8,228 8,656 8 16 4 
R.I. 68 1 3 2,118 1,866 
Conn. 231 4 13 11,888 9,780 

MID. ATLANTIC 6,132 3 145 11 117,237 156,947 11 39 

Upstate N.Y. 672 2 54 3 17,361 18,978 11 9 
N.Y. City 3,291 1 16 3 61,750 90,902 30 

N.J. 1,517 11 16,836 20,287 
Pa. 652 64 21,290 26,780 

E.N. CENTRAL 1,378 8 365 13 115,180 118,880 17 25 3 
Ohio 313 2 162 6 26,460 29,992 8 2 
Ind. 125 6 54 9,168 12,131 1 4 
Ill. 631 26 32,578 26,236 
Mich. 213 82 37,381 37,919 8 19 3 
Wis. 96 41 9,593 12,350 

W.N. CENTRAL 465 91 30,680 37,790 28 8 
Minn. 130 54 4,468 5,431 

Iowa 27 16 2,990 3,866 4 
Mo. 233 1 16,332 18,665 1 
N. Oak. 2 1 276 304 
S. Oak. 2 622 774 

Nebr. 23 10 2,025 2,797 1 
Kans. 48 9 3,967 5,953 24 

S. ATLANTIC 3,580 23 171 38 197,651 228,996 32 91 4 
Del. 36 7 1 3,374 3.738 

Md. 459 21 8 22,758 27,095 4 9 

D.C. 466 13,228 16,958 4 

Va. 231 40 14,353 18,742 3 

W.Va. 21 57 1.446 2,187 1 
N.C. 202 8 28 30,003 35,670 7 16 
S.C. 78 1 14,192 19,054 1 7 

Ga. 500 5 1 35,354 38,212 2 8 
Fla. 1,587 8 16 27 62,943 67,340 10 43 3 

E.S. CENTRAL 322 10 64 8 56,282 70,355 15 16 
Ky. 47 31 1 5,679 7,743 12 7 

Tenn. 72 15 19,961 26,517 1 2 
Ala. 153 18 l 17,276 20,786 4 

Miss. 50 6 13,366 15,309 3 

W.S. CENTRAL 2,167 21 158 4 84,473 101,771 71 63 13 13 

Ark. 47 3 2 9,432 9,592 8 8 1 

La. 334 30 14,196 17,217 3 14 5 

Okla. 106 28 9,173 11,681 8 2 3 1 

Tex. 1,680 14 97 51,672 63,281 52 39 4 12 

MOUNTAIN 641 74 19,400 25,595 31 19 
Mont. 7 1 566 669 6 
Idaho 10 655 872 

Wyo. 3 1 421 535 

Colo. 227 42 4,474 6,599 1 5 

N. Mex. 48 5 2,106 2,755 21 4 

Ariz. 218 19 6,496 8,219 

Utah 39 1 668 1,115 2 
Nev. 89 5 4,014 4,831 2 

PACIFIC 5,423 11 153 24 107,154 125,604 229 94 15 12 
Wash. 343 12 4 8,756 9,064 145 45 6 3 

Oreg. 160 3,962 5,387 24 15 1 1 
Calif. 4,825 10 134 20 91,928 107,474 56 32 8 8 
Alaska 14 1 3 1,699 2,638 4 2 

Hawaii 81 4 809 1,293 

Guam 3 180 225 

P.R. 200 1,897 2,395 4 

V.I. 276 268 

Pac. Trust Terr. 355 483 

Amer. Samoa 76 59 

N: Not notifiable U: Unavailable 

Leprosy 

Cum. 
1987 

206 

20 

16 

22 

21 

5 

4 

4 

145 
6 
1 

112 

26 

48 
1 
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TABLE Ill. (Cont'd.) Cases of specified notifiable diseases, United States, weeks ending 
January 2, 1 988 and December27, 1 986 (52nd Week) 

Malaria 
Reporting Area 

Cum. 
1987 

UNITED STATES 882 

NEW ENGLAND 56 
Maine 2 
N.H. 3 

Vt. 
Mass. 23 
R.I. 8 
Conn. 20 

MID. ATLANTIC 116 
Upstate N.Y. 35 
N.Y. City 25 
N.J. 29 
Pa. 27 

E.N. CENTRAL 52 
Ohio 14 
Ind. 7 
Ill. 7 
Mich. 18 

Wis. 6 

W.N. CENTRAL 28 
Minn. 8 
Iowa 6 
Mo. 8 
N. Oak. 
S. Dak. 
Nebr. 
Kans. 

S. ATLANTIC 148 

Del. 3 
Md. 35 
D.C. 21 

Va. 26 
W.Va. 2 
N.C. 13 
S.C. 6 
Ga. 7 
Fla. 35 

E.S. CENTRAL 15 

Ky. 3 
Tenn. 1 
Ala. 5 
Miss. 6 

W.S. CENTRAL 57 
Ark. 1 
La. 1 
Okla. 5 
Tex. 50 

MOUNTAIN 42 
Mont. 
Idaho 3 
Wyo. 2 
Colo. 13 
N. Mex. 2 
Ariz. 18 
Utah 1 
Nev. 3 

PACIFIC 368 
Wash. 28 

Oreg. 6 
Calif. 327 
Alaska 3 
Hawaii 4 

Guam 
P.R. 
V.I. 
Pac. Trust Terr. 
Amer. Samoa 

Measles (Rubeola) 

Indigenous 1 Imported* J Total 

1987 I Cum.l 1987l Cum.l Cum. 
1987 1987 1986 

3,166 422 6,235 

119 163 103 
3 13 

61 102 43 
11 15 
27 39 36 

1 1 2 
16 6 9 

532 57 1,977 
29 14 101 

448 19 937 
32 7 911 
23 17 28 

365 25 1,126 
1 4 10 

38 
192 18 684 

29 107 
143 3 287 

208 22 341 
19 20 50 

134 
188 32 

1 25 

1 
99 

165 13 892 
32 1 

9 35 
2 

60 
2 

2 4 4 
2 301 
9 93 

110 394 

3 70 
6 

56 
1 2 
4 6 

444 4 723 
283 

4 
3 39 

441 397 

478 19 330 
127 1 8 

1 
2 

5 4 10 
309 9 38 

35 1 258 
1 13 
1 2 

850 116 673 
34 13 176 
22 81 13 

794 17 455 
1 
4 29 

2 5 
771 44 

Men in-
gococcal 

Infections 

Cum. 
1987 

2,857 

232 
14 
23 
18 

114 
14 
49 

372 
131 

38 
73 

130 

431 
144 

46 
102 
111 

28 

117 
33 

5 
35 

1 
4 
7 

32 

471 
7 

50 
12 
71 

6 
55 
43 
92 

135 

157 
29 
73 
45 
10 

203 
22 
26 
35 

120 

92 
4 
6 

34 
7 

27 
10 

4 

782 
85 
37 

640 
10 
10 

5 
5 

Mumps 

1987 1 Cum. 
1987 

35 12,299 

61 
1 

12 
7 

23 
2 

16 

300 
128 

16 
76 
80 

5 6,548 
4 143 

962 
2,647 
1,108 
1,688 

1,452 
782 
467 

38 
6 

90 
6 

63 

332 

45 
1 

88 
41 
31 
21 
40 
65 

1,515 
273 

1 1,178 
1 64 
N N 

1,343 
294 
707 

1 19 
4 323 

260 
9 
7 

1 35 
N N 

191 
12 

6 

8 488 
2 71 
N N 
5 393 
1 8 

16 

5 
13 
21 

5 
7 

*For measles only, imported cases includes both out-of-state and international importations. 

N: Not notifiable U: Unavailable tlnternational §Out-of-state 

Pertussis 

1987 1 Cum. l Cum. 
1987 1986 

65 2,529 4,053 

186 183 
34 2 
57 85 

4 3 
55 60 

5 7 
31 26 

311 224 
171 143 

19 10 
25 20 
96 51 

36 298 398 
35 123 169 

23 36 
18 41 
54 36 
80 113 

154 1,349 
14 49 
58 19 
46 24 
15 6 

4 14 
1 10 

16 1,227 

330 787 
5 227 

23 166 

56 56 
50 26 

123 88 
8 18 

23 135 
42 71 

48 49 
2 5 

15 18 
25 25 

6 1 

312 254 
13 20 
50 16 

171 129 
78 89 

222 282 
7 20 

78 51 
5 4 

70 66 
12 29 
38 65 
12 43 

4 

8 668 527 
6 105 161 

84 16 
236 312 

5 5 
238 36 

20 19 

Rubella 

1987 1 Cum. I Cum. 
1987 1986 

329 530 

1 
1 
4 
2 
1 

12 37 
10 27 

1 5 
1 5 

38 87 
1 

27 70 
9 15 
2 1 

14 
1 
1 
1 
1 

10 

18 12 
2 
3 
1 
1 

11 

4 
4 

12 73 
2 1 

6 
4 72 

26 24 
8 2 
1 
1 

5 2 
11 15 

3 

216 270 
2 17 
2 4 

140 242 
2 

70 

1 4 
4 62 
1 2 
1 4 

1 
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TABLE Ill. (Cont'd.) Cases of specified notifiable diseases, United States, weeks ending 
January 2, 1 988 and December 27, 1 986 (52nd Week) 

Syphilis (Civilian) 
Toxic· 

Tula- Typhoid 
Typhus Fever 

Rabies, 
shock Tuberculosis (Tick-borne) 

Reporting Area 
(Primary & Secondary) 

Syndrome 
remia Fever 

(RMSF) 
Animal 

Cum. I Cum. 
1987 

Cum. I Cum. Cum. Cum. Cum. Cum. 
1987 1986 1987 1986 1987 1987 1987 1987 

UNITED STATES 35,398 27,273 21,668 22,212 188 347 592 4,507 

NEW ENGLAND 658 485 685 686 33 8 
Maine 1 19 28 34 2 
N.H. 5 13 18 32 

Vt. 4 9 16 17 1 
Mass. 312 264 398 379 19 4 
R.I. 13 19 61 49 3 
Conn. 323 161 164 175 8 4 

MID. ATLANTIC 6,377 3,889 4,041 4,309 45 26 396 
Upstate N.Y. 248 201 529 613 10 11 54 
N.Y. City 4,739 2,205 2,001 2,271 14 5 
N.J. 721 678 746 720 21 1 15 
Pa. 669 805 765 705 9 327 

E.N. CENTRAL 875 839 2,349 2,596 3 36 37 150 
Ohio 110 125 437 461 1 11 21 14 
Ind. 57 108 253 269 5 1 17 
Ill. 437 384 1,040 1,144 12 7 45 
Mich. 210 180 523 616 5 5 28 
Wis. 61 42 96 106 3 3 46 

W.N. CENTRAL 182 209 616 641 67 13 54 960 
Minn. 23 33 122 151 249 
Iowa 27 9 42 46 4 1 269 
Mo. 81 109 324 318 41 19 58 
N. Oak. 1 6 14 10 1 107 
S. Dak. 11 9 29 29 9 1 219 
Nebr. 19 12 25 19 4 3 16 
Kans. 20 31 60 68 8 30 42 

S. ATLANTIC 12,438 8,286 4,714 4,584 5. 37 230 1,305 
Del. 70 62 41 53 1 2 
Md. 627 471 428 327 4 46 438 
D.C. 423 294 156 162 3 44 

Va. 321 326 424 416 10 22 362 
W.Va. 13 20 99 125 1 7 79 
N.C. 730 536 664 716 3 84 8 
S.C. 668 696 469 590 36 59 
Ga. 1,680 1,507 857 741 2 30 209 
Fla. 7,906 4,374 1,576 1,454 14 3 106 

E.S. CENTRAL 1,864 1,801 1,930 1,945 9 4 98 304 
Ky. 32 69 410 438 4 2 13 135 
Tenn. 730 634 641 589 1 1 58 81 
Ala. 484 516 541 601 1 1 15 81 
Miss. 618 582 338 317 3 12 7 

W.S. CENTRAL 4,343 5,257 2,505 2,851 74 32 119 597 
Ark. 252 256 319 399 40 2 12 123 
La. 822 915 331 430 3 13 
Okla. 186 153 237 252 28 4 88 33 
Tex. 3,083 3,933 1,618 1,770 3 26 19 428 

MOUNTAIN 719 645 565 563 16 16 16 367 
Mont. 9 7 18 29 2 11 169 
Idaho 6 16 28 25 1 9 
Wyo. 3 4 75 
Colo. 133 141 82 85 5 7 
N. Mex. 58 74 98 103 1 11 3 
Ariz. 295 268 279 249 3 4 83 
Utah 27 21 25 31 2 7 
Nev. 188 114 35 41 2 14 

PACIFIC 7,942 5,862 4,263 4,037 12 131 4 421 
Wash. 153 168 253 214 4 9 
Oreg. 311 127 141 133 5 3 
Calif. 7,456 5,531 3,607 3,446 2 111 413 
Alaska 4 2 67 65 1 8 
Hawaii 18 34 195 179 8 

Guam 2 1 26 35 
P.R. 879 871 303 340 68 

V.I. 10 1 2 1 
Pac. Trust Terr. 222 314 154 97 20 
Amer. Samoa 2 1 4 5 1 

U: Unavailable 
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Reporting Area 

NEW E NG LA N D  
Boston, Mass. 
Bridgeport, Conn. 
Cambridge, Mass.§ 
Fall  River, Mass. 
Hartford, Conn. 
Lowell,  Mass. 
Lynn, Mass. 
New Bedford, Mass. 
New Haven, Conn.  
Providence, R . I .  
Somervi l le, Mass. 
Springfield, Mass. 
Waterbury, Conn. 
Worcester, Mass. 

MID. ATLANTIC 
Albany, N .Y. 
Allentown, Pa. 
Buffalo, N .Y. 
Camden, N.J.  
Elizabeth, N.J .  
Erie, Pa.t 
Jersey City, N .J .  
N.Y. City, N .Y. § 
Newark, N.J.  
Paterson, N.J.  
Philadelphia, Pa. 
Pittsburgh,  Pa.t 
Reading, Pa. 
Rochester, N .Y. 
Schenectady, N.Y. 
Scranton, Pa.t 
Syracuse, N .Y. 
Trenton, N . J .  
Utica, N .Y. 
Yonkers, N.Y. 

E . N .  CENTRAL 
Akron, Ohio 
Canton, Ohio 
Chicago, I l l .§  
Cincinnati, Ohio 
Cleveland, Ohio 
Columbus, Ohio§ 
Dayton, Ohio 
Detroit, Mich. 
Evansville, Ind.  
Fort Wayne, Ind. 
Gary, I nd. 
Grand Rapids, Mich. 
Indianapolis, Ind . 
Madison, Wis.§ 
Milwaukee, Wis. 
Peoria, I l l .  
Rockford, I l l .  
South Bend, Ind.  
Toledo, Ohio 
Youngstown, Ohio 

W.N. CENTRAL 
Des Moines, Iowa 
Duluth, Minn. 
Kansas City, Kans. 
Kansas City, Mo. 
Lincoln, Nebr. 
M i n neapolis, Minn. 
Omaha, Nebr. 
St. Louis, Mo. 
St. Paul, Minn. 
Wichita, Kans. 

MMWR 

TABLE IV. Deaths in 121 U.S. cities,* week ending 
January 2, 1 988 (52nd Week) 

January 8, 1988 

All Causes, By Age (Years) Pilei . .  All Causes, B y  Age (Years) 

All , , 
Ages 65 ,45-64,25-44, 1 -24 1 <1 Total 

Reporting Area 

A�:s I ;;.65 ,45-84,25-441 1 -241 < 1 

657 460 1 1 0  53 16 18 56 S. ATLANTIC 1 ,331 867 258 1 1 5  48 42 
1 56 101 31 1 5  4 5 1 4  Atlanta, Ga. 1 63 95 42 1 5  5 6 

40 24 5 7 4 4 Baltimore, Md. 284 1 83 56 26 1 1  8 
26 22 3 1 3 Charlotte, N .C.§ 74 51 1 5  4 2 2 
29 22 6 , , Jacksonville, Fla. 140 102 22 9 6 1 
74 46 1 8  3 4 3 2 Miami, Fla. 120 78 18 15 7 2 
30 1 9  7 4 3 Norfolk, Va. 49 31  8 2 4 4 
20 1 5  3 , 1 2 Richmond, Va. 77 56 15 3 , 2 
25 20 3 1 1 2 Savannah, Ga. 42 31 6 4 1 
45 29 6 7 2 1 4 St. Petersburg, Fla. 1 05 87 8 4 2 4 
62 46 7 6 2 1 4 Tampa, Fla. 56 36 14 3 1 1 

6 5 1 Washington, D.C. 202 100 52 30 8 12 
60 45 10 3 1 1 5 Wilmington, Del. 19 17 2 
37 26 5 4 2 4 
47 40 5 1 , 8 E.S. CENTRAL 632 41 4 144 42 13 19 

Birmingham, Ala. 1 06 67 25 5 2 7 
2,693 1,748 559 267 57 62 127 Chattanooga, Tenn. 61 38 18 4 1 

36 20 1 1  2 1 2 Knoxville, Tenn. 55 31 1 4  4 3 3 
18 1 2  4 2 Louisville, Ky. 70 53 9 6 2 

100 72 18 6 2 2 6 Memphis, Tenn. 162 109 40 9 4 
36 21 9 5 1 1 Mobile, Ala. 49 33 8 4 4 
25 21 3 1 2 Montgomery, Ala. 35 24 6 3 1 1 
39 23 1 2  2 2 4 Nashville, Tenn. 94 59 24 7 4 
69 42 13 11 1 2 3 

W.S. CENTRAL 1 ,520 969 309 174 33 35 58 1,170 738 260 92 46 34 

98 38 29 24 4 3 6 Austin, Tex. 42 34 5 3 

25 1 4  7 3 1 1 Baton Rouge, La. 38 25 12 1 

294 204 64 15 5 6 17 Corpus Christi, Tex. 25 18 7 

78 57 16 3 2 1 Dallas. Tex. 172 107 31 18 12 4 

36 27 7 1 1 3 El Paso, Tex. 61 46 8 6 1 

1 1 2  83 17 7 2 3 8 Fort Worth, Tex 69 46 17 1 3 2 
28 23 4 1 1 Houston, Tex.§ 308 176 74 34 13 1 1  

1 6  1 0  5 1 Little Rock, Ark. 41 28 9 1 2 1 
76 48 2 1  3 1 3 8 New Orleans, La. 77 49 20 5 3 

37 25 4 7 1 2 San Antonio, Tex.§  1 84 121 40 14 4 5 

20 18 , 1 3 Shreveport, La. 73 40 19 5 2 7 

30 21 5 2 1 1 3 Tulsa, Okla. 80 48 18 4 7 3 

2,228 1,492 469 1 39 56 72 74 MOUNTAIN 6 1 0  391 133 43 24 19 

51 38 8 4 1 Albuquerque, N. Mex. 76 42 15 8 6 5 

19 14 4 1 2 Colo. Springs, Colo. 50 35 1 2  1 1 1 

564 362 125 45 10 22 16 Denver, Colo. 109 73 20 9 4 3 

1 29 91 26 4 6 2 8 Las Vegas, Nev. 102 60 26 10 3 3 

137 88 33 8 1 7 1 Ogden, Utah 18 14 4 

1 42 94 28 12 4 4 3 Phoenix, Ariz. 78 42 24 3 6 3 

1 1 1  72 34 4 1 2 Pueblo, Colo. 23 18 2 2 1 

243 142 51 25 15 10 4 Salt Lake City, Utah 45 28 9 3 2 3 

34 25 6 2 1 Tucson, Ariz. 109 79 21 7 , 1 

56 45 9 2 3 PACIFIC 1,9 1 0  1,31 7 360 1 1 9  47 57 
15 8 3 3 1 Berkeley, Calif. 22 20 1 1 
61 43 12 3 3 6 Fresno, Calif. 114 79 2 1  4 3 7 

154 104 31 10 7 2 6 Glendale, Calif. 15 14 1 
38 28 7 2 1 2 Honolulu, Hawaii 56 40 12 2 2 

128 90 23 4 3 8 2 Long Beach, Calif. 126 91 17 9 3 6 
38 30 7 1 5 Los Angeles Calif. 5 1 1  353 98 32 13 7 
57 39 10 1 2 5 5 Oakland, Calif.§ 73 54 14 4 1 
49 37 9 1 2 2 Pasadena, Calif. 26 22 2 2 

1 00 69 2 1  5 2 3 5 Portland, Oreg. 107 73 18 8 3 5 
102 73 22 5 1 1 2 Sacramento, Calif. 1 47 97 37 7 2 4 

704 503 138 28 13 22 31 San Diego, Calif. 147 97 22 12 7 7 

60 40 1 1  4 1 4 4 San Francisco, Calif. 153 94 35 16 5 3 

34 26 7 1 San Jose, Calif. 189 128 35 10 5 1 1  

40 26 8 , 2 3 Seattle, Wash. 136 92 29 7 4 4 

134 90 35 5 3 1 4 Spokane, Wash. 45 32 1 0  2 1 

36 30 4 2 1 Tacoma, Wash. 43 31 9 2 1 

69 52 12 3 1 1 7 TOTAL 1 1,935TT 7,930 2,431 898 320 345 
55 47 4 2 2 7 

1 53 102 35 9 2 5 4 
66 49 12 2 1 2 2 
57 41 1 0  2 1 3 2 

P&l•• 
Total 

48 
4 
9 
4 
8 
1 
1 
4 
4 
4 
1 
8 

44 
8 
4 
2 
3 

13 
5 
4 
5 

62 
5 
2 

9 
5 
2 
7 
2 
2 

1 8  
5 
5 

34 
3 
4 
6 
6 
3 
3 
2 
2 
5 

129 

12 
1 

1 1  
1 8  
2 6  

6 
, 
7 
7 

1 1  
4 

1 5  
4 
1 
5 

605 

*Mortality data in this table are voluntarily reported from 121 cities in the United states, most of which have populations of 100,000 o 
more. A death is reported by the place of its occurrence and by the week that the death certificate was filed. Fetal deaths are no 
included. 

**Pneumonia and influenza. 
tBecause of changes in reporting methods i n  these 3 Pennsylvania cities, these numbers are partial counts for the current week 

Complete counts will be available in 4 to 6 weeks. 
ttTotal includes unknown ages. 

§Data not available. Figures are estimates based on average of past 4 weeks. 
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Progress in Chronic Disease Prevention 

Screening for Cervical and Breast Cancer Southeastern Kentucky 

Morta l ity rates for cervica l ca ncer a mong wh ite women in Kentucky are among the 

h ig hest i n  the nation, and excess morta l i ty is most pronou nced in  the 36-cou nty a rea 

in the southeastern part of the state ( 1,2 ) . As one component of a comprehensive 

prog ram a imed at reducing morta l ity from cervical  cancer, a popu lation-based 

women's hea lth su rvey was conducted in the 36-cou nty a rea during  the period 

May-J u ly 1 986. I nterviews that i ncl uded q uestions on the respondents' medica l  

h istory, specific risk factors, a n d  use o f  screen ing  for cervical and b reast cancer  were 

conducted in person with 603 women aged 1 8  and older. 

Respondents were selected us ing a four-stage ra ndom probab i l ity procedu re that 

gave each household an approxi m ately equa l  cha nce of being inc luded ( 3  ) . I n  

househo lds with more than  one e l ig ible  respondent, a ra ndom procedu re fo r 
select ing respondents was used . I nterviews were completed i n  85% of e l ig ible  

househo lds incl uded i n  the sam ple. The study a rea is  p ri m a ri ly rura l  and a l most 

exclusively wh ite. Fewer than 1 %  (th ree women ) of those interviewed were b lack, and 

they have been exc luded from th is  ana lysis. 
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N i nety-seven percent of respondents reported having  hea rd of the Pa pan icolaou 

( Pap) test. * Older women were somewhat less l i ke ly to report such knowledge : 9 1 %  

o f  women aged 6 5  a n d  o lder com pared with 99% o f  women aged 1 8-49. N i nety-one 

percent of women who had heard of the Pap test reported that they had had at least 
one test. However, the proportion that reported ever havi ng had a Pa p test dec l i ned 

with i ncreasi ng age, fro m  more than 96% of women under the age of 50 to 79% of 

women aged 65 and o lde r  (Tab le  1 ). The age-specific proportion of women in  the 
su rvey who reported having had a Pap test since 1 983 (with i n  approxi mately 3.5 

yea rs) fel l  even more sha rply, fro m  85% of women u nder age 50 to s l ight ly more than 

one-ha lf  of women aged 50-64 and then to 39% of women aged 65 and o l der. 

The h ig her proportion of women who have had a hysterectomy among the o lder 

age g roup does not expla in  the decreased usage of the Pap test. Thi rty-fou r  percent 

of women aged 50 and older reported havi ng  had a hysterectomy, wh i le  1 4% of 

women u nder age 50 reported such h istories. However, women who had had a 

hysterectomy were just as l i ke ly to report having had a recent Pap test. S i m i l a rly, the 

lower proportion of repo rted screen ing a mong the o lder women does not reflect 
adherence to the recom mended d isconti nuation of regu la r  periodic screen ing  when 

women reach the i r  sixt ies (4  ) .  The majority of the older women in the survey who did 

not repo rt having  had a recent Pap test a lso reported i rregu la r  screen i ng d u ring  the 

earl ier  yea rs of thei r l i fe. Twenty percent of the 87 women aged 60 and o lder who did 

not report a Pap test with i n  3.5 yea rs reported havi ng had a Pap test at least every 3 
yea rs i n  a ny ea rl ier  decade. 

F ina l ly, the lower proportion of o lder women who reported recent screen ing was 

not a reflection of i nfrequent co ntact with the medical  ca re system. Seventy-seven 

percent of the 1 1 8  women aged 50 and older who d id  not report a Pap test with i n  3.5 

yea rs d id report havi ng  made at least one visit with i n  the previous yea r to a medica l 

faci l ity other than an emergency room for reasons other than inju ries. 
As part of the su rvey, wo men were also questioned about screen i ng fo r breast 

ca ncer, com pris ing breast self-exam i nation, physica l exa mi nation of the breasts by a 

*From 1 980 u nti l 1 987, the America n Ca ncer Society (ACS ) recom mended that a l l  asymptomatic 
women aged 20 and o lder and those u nder 20 who a re sexua l ly active have a Pap test a n nua l ly  
fo r two negative examinations and then at  least every 3 yea rs u nt i l  the  age of  65 (4  ) . 

TABLE 1 .  Number and percentage of women reporting having had a Pap test 
southeastern Kentucky, 1 986* 

Pap Test Reported 

Ever Within 3.5 Yearst Within 1.5 Years§ 

Age (years) No. (%) No. (%) No. (%) 
1 8-34 204 (97) 1 87 (89) 1 69 (80) 

35-49 1 42 (96) 1 1 7 (79) 85 (57) 

50-64 97 (87) 59 (53) 40 (36) 

� 65 86 (79) 43 (39) 29 (27) 

Total 529 (91) 406 (70) 323 (56) 

*Women who had not heard of the Pap test a re excl uded. 
tTests were reported by calendar year. Si nce the su rvey was conducted i n  mid-1 986, Pap tests 
reported si nce 1 983 were considered to have been with in  approx imately 3.5 years.  
§ Pap tests reported si nce 1 985 were considered to have been with in  a pproxi mately 1 .5 years. 
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health professiona l ,  and mam mog raphy.t Forty-eight percent (286) of the women in  
the  study reported exa m i n i ng the i r  breasts at  least once a month , a propo rtion that 

was fa i rly consistent across age g roups. However, the proportion of women reporti ng 
a recent b reast exa m i nat ion decl ined with i ncreasing  age (Tab le  2) .  Eig hty percent of 

women aged 1 8-40 and 60% of women over age 40 reported havi ng  had their  breasts 

exa mined by a doctor or n u rse with i n  the past 3 .5  yea rs. Forty-two percent of women 

over age 40 reported having had the i r  breasts exa m i ned with i n  the past yea r. For all 

age g roups, there was a strong association between havi ng had a recent breast 

exa mi nat ion and having had a recent Pap test. 

The majority of women who d id  not report havi ng had a recent breast exam i n ation 
d id report recent contact with the medica l  care system.  Seventy-three percent of 

women over age 40 who did not report a breast exa mi nation with i n  1 2  months d id 

repo rt havi ng  made at least one vis it  with i n  that period to a medical  faci l ity other than 
a n  emergency room fo r reasons other  than inju ries. 

Sixty-eight percent of the women reported that they had heard of mam mography. 

This proportion va ried with age, with women aged 35-49 being  the most l i ke ly to have 

heard of it (85%) and women aged 65 and older  being the least l i kely (47%) (Tab le  3). 

N i neteen percent of the women who had heard of the m a m mog ra m  reported havi ng 

had the tes.t. If women who have not heard of mam mography are assu med never to 

have had it, 1 3% of all  women su rveyed and 1 6% of women aged 40 and older 

wou ld have had a mam mog ra m. 

Reported by: Kentucky Dept for Health Svcs; Univ of Kentucky Lucille Parker Markey Cancer 
Center; Univ of Kentucky Survey Research Center. Div of Chronic Disease Control, Center for 
Environmental Health and Injury Control, CDC. 

Editorial Note : I n  the Un ited States and in  many other  cou ntries a round the wo rld, 

the morta l ity rate from cervica l ca ncer  has decl i ned marked ly over the past severa l 

decades. Widespread screening with the Pap test is genera l ly considered to have 

contri buted to this decl i ne (6 ) . Yet cervica l ca ncer  remains a s ign ificant publ ic  hea lth 

prob lem ( 7 ) . Certai n  seg ments of the popu lat ion,  i nc lud ing b lack women,  women 

tsi nce 1 980, the ACS has reco mmended monthly breast self-exam i n ation for a l l  adu lt women, 
breast examination by a physician every 3 yea rs for women aged 20-40 and  ann ua l ly for women 
over age 40, a basel ine m a mmogram for women between the ages of 35 and 40, and a n n ua l  
mam mography for women aged 5 0  a n d  o lder (4 ) .  I n  1 983, t h e  recommendations were mod ified 
to i ncl ude mam mogra phy every 1 to 2 years fo r women aged 40-49 (5 ) .  

TABLE 2 .  Number and percentage of women reporting breast examination b y  a 
health professional - southeastern Kentucky, 1 986 

Age (years) 

1 8-34 

35-49 

50-64 

;a::65 

Total 

Breast Examination Reported 

Within 3.5 Years* Within 1 Yeart 

No. (o/o) No. (o/o) 
1 75 (82) 1 35 (63) 

1 1 3 (75) 77 (51 ) 

66 (57) 49 (42) 

62 (52) 44 (37) 

416 (69) 305 (51) 

* I n  the survey, examinations repo rted si nce 1 983 were co nsidered to be with in approximately 
3.5 yea rs. 
twith in  1 2  months of interview. 
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with lower income and lower educationa l  atta i n ment, and women l iving i n  certa in  

geog raph ic  a reas (such as the  women in  th is  study) a re at  i ncreased risk (8  ) .  
Dur ing t h e  1 970s, Kentucky h a d  t h e  second h ighest average a n n ua l  mortal ity rate 

for cervica l cancer  a mong wh ite women.  It was exceeded by neigh bori ng West 

Virg i n ia ( 1 ). Whi le  Kentucky's morta l ity rate has decl i ned over the past 3 decades, 
evidence i nd icates that it has fa l len more slowly than the nationa l  rates (2 ). 

H i g h  morta l ity from cervical  cancer ca n be the resu lt of a h i g h  i ncidence of 

precu rsor lesions, detection of d isease at l ater stages, i nadequate fo l low-up and 
treatment, o r  a combi nation of  these factors. The Kentucky Depa rtment for Health 

Services, i n  col l a boration with the University of Kentucky Luci l le Pa rker Ma rkey 

Cancer Center, is cu rrently exa m i n i ng the i m pact of these factors on the h igh  

morta l ity rate i n  southeastern Kentucky and wi l l  use  th is  i nformation to  des ign and 

i m plement programs to reduce the problem.  A popu lat ion-based reg istry has been 
developed to identify a l l  cases of cervica l  dysplasia and neoplasia occu rri n g  i n  the 
study area . Th is reg istry, which i nc l udes al l  newly d iag nosed cases of cervical  
dysp lasia ,  carci noma in situ of the cervix, and invasive cancer of the cervix that have 

been h isto log ica l ly  confi rmed among women resid i ng in the 36-cou nty a rea, wi l l  
a l low calcu lat ion o f  i ncidence rates a n d  wi l l  p rovide a basis for i nvestigat ing risk 

factors. 
The su rvey reported here ind icates u nderusage of screen ing tests for cervical  and 

breast cancer, except for Pap tests among younger  women.  This fi nd ing is  consistent 

with data from nationa l  and other  local su rveys (9, 10 ). In the 1 973 Nationa l  Center fo r 
Hea lth Statistics' Nat ional  Hea lth I nterview Survey (N HIS) ,  75% of women aged 1 7  

a n d  older reported havi ng had at least one Pap test ( 7 7  ) .  S ince then, the percentage 
of women who have reported being screened has increased, especia l ly for black 

women.  I n  the 1 985 N H IS,  93% of women aged 18 and o lder reported having been 
screened, and 73% reported havi ng been screened with in  less than 3 yea rs. However, 

fewer o lder women reported being screened;  1 5% of women aged 65 and o lder 

reported never having had a Pa p test, and a n  additiona l 35% of th is g roup had not had 

one with in  less than 3 yea rs ( 12 ) .  
Wh i le  morta l ity from cervica l ca ncer has dec l i ned, the age-adj usted morta l ity rate 

from breast cancer in the U n ited States has not changed s ignificantly in the past 1 0  
yea rs. Breast cancer was o n ly recently su rpassed by l u ng cancer  as the lead ing ca use 

of morta l ity due to cancer among fema les.  Althoug h mam mog ra phy and physica l 

exa m i nation by a health professional  have been estab l ished as effective screen ing 

TABLE 3. Number and percentage o f  women reporting knowledge and use of 
mammography - southeastern Kentucky, 1 986 

Ever Heard of Mammogram Ever Had Mammogram* 

Age (years) No. (%) No. (%) 
1 8-34 1 42 (66) 1 7  (8) 

35-49 1 27 (85) 34 (23) 

50-64 85 (73) 1 7  ( 1 5)  

:;:.65 56 (47 )  1 1  (9 ) 

Total 410  (68) 79 (13) 

*Assu mes women who had not heard of the mam mogram had never had one. 
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methods i n  reducing morta l ity due to breast ca ncer, thei r use has not yet become 

widespread ( 6  ) .  
Most su rveys suggest that about 1 5% to 20% of women aged 50 and older have 

ever had a m a m mog ra m and that a much sma l ler proportion a re being exa m i ned 

regu la rly. These esti mates, as wel l  as those from the Kentucky su rvey, undoubted ly 

i nc lude those mammog rams that a re obta i ned for d iagnostic rather than screen ing 
pu rposes and,  thus, overesti mate screen ing activity ( 13 ) . In the 1 985 N HIS,  50% of 

women reported havi ng had a breast exam i nation by a health professional  with in  less 

than 1 yea r, and the proportion report ing recent breast exami nations decreased with 

i ncreasing  age. One in  th ree women reported exa m i n i ng thei r breasts more than six 

t imes a yea r ( 12 ) .  
The low leve l of screen i ng for both breast and cervica l ca ncer among older women 

is of g reat concern because of thei r  h ig h  r isk fo r these d iseases ( 14 ) . Specia l  efforts 
should be d i rected at these women to ensu re thei r partici pation i n  screen ing .  Both the 
Kentucky study and others i nd icate that many of the women who are not being 

screened a re receiving medica l  care ( 10 ) . Medica l  visits for nonacute condit ions 

should be viewed as opportun it ies to i n q u i re a bout screen ing  h istories and to 
encou rage screen ing for breast and cervica l  ca ncer. 
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FIGURE 1. Reported measles cases - United States, Weeks 48-51 ,  1 987 
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