
the extent of exposure to Agent Orange among American troops in Vietnam. The co, tami­
nation of Agent Orange with TCOO and other herbicides containing 2,4,5-T makes it pel,sible 
to use adipose tissue or serum measurements of body TCOO burden as sun Ilgate 
measurements for prior exposure (in terms of absorbed dose) to such herbicides. 

Evidence from recent investigations suggests that, with the exception of occupati ~ ,nally 
exposed military personnel (Le., those who handled or sprayed herbicides or who he Ildled 
equipment used with herbicides in Vietnam), the current TCDO body burdens of most Viotnam 
veterans are similar to those of other veterans and of nonveterans. In the largest of 1hese 
investigations, serum TCOD levels of 646 Vietnam veterans were compared with those :>f 97 
non-Vietnam veterans (CDC VHS, 1988; CDC VHS, 1989). Although all Vietnam velEirans 
included in this study had served in the Army during 1967 and 1968 (the period of he: viest 
spraying) and had been in combat units that were stationed in III Corps (the region of he; viest 
spraying) (Craig, 1975), their TCOD levels were no higher than those of the non-Viu :nam 
veterans. Furthermore, elevated levels (Le., >20 parts per trillion (ppt)) were found for only 2 
of these 646 Vietnam veterans (levels of 25 and 45 ppt). Similarly, Kang and cowO"kers 
(1989) found no difference among the mean TCDO levels of 40 Vietnam veterans, of 40 
non-Vietnam veterans, and of 80 civilians. Although an alternative index of Agent O· mge 
exposure-one based on a veteran's proximity to areas where spraying occurred o· was 
occurring-has been proposed (Stellman and Stellman, 1986; Stellman et aI., 1988), that 
index is similar to several similar indices that showed no meaningful correlation with it :tual 
serum levels of TCOO among Vietnam Army veterans (CDC VHS, 1988; CDC VHS, 1089). 

Elevated levels of TCOD are found, however, among groups of Vietnam veterans wh: had 
a much greater opportunity for exposure to Agent Orange than combat troops. In Ope· ition 
Ranch Hand, for example, Air Force personnel sprayed Agent Orange from fixed-Ning 
aircraft. In a study of 147 Ranch Hand members, researchers found that 62% had F~OD 
levels above 20 ppt (CDC, 1988b) and that the member with the highest level had more than 
300 ppt. The TCDD levels for several men who served in chemical units (they spl',iyed 
defoliants from helicopters or trucks) have also been measured, and elevated levels have 
been detected in some (Schecter et aI., 1987; Kahn et aI., 1988). 

Even greater levels of TCDD (up to 750 ppt as long as 17 years after exposure) were10und 
among persons exposed during the manufacture of 2,4,5-T (Patterson et aI., 1989: and 
among persons living in the vicinity of an industrial explosion in Seveso, Italy (up to 27,0(0 ppt 
shortly after the explosion) (CDC, 1988a). Data indicate that the highest TCDD level fOL lid in 
a Seveso resident is 56,000 ppt (Mocarelli et aI., 1990). An increased risk of cancer in general 
or of NHL in particular in these groups has not been confirmed (Riihimaki et aI., 1982; L~I,ge, 
1985; Bertazzi et aI., 1989); however, the number of people in some of these exposed groups 
is small. 

Our study does not constitute an adequate test of the hypothesis that exposure to II ~ent 
Orange or dioxin is associated with the development of these six malignancies. ProlJably 
many or most of the Vietnam veterans in this study were either not exposed or only mini, lally 
exposed to this chemical. To test this hypothesis adequately, a larger population with kllDwn 
exposure would be needed. In our study, we could not measure the serum dioxin levu s of 
men with recently diagnosed cancer because of the large quantity of blood required. 

9.3 BIAS 

Although the observed association between military service in Vietnam and NHL mel" be 
due to chance, uncontrolled confounding, or some other bias, these explanations l,,~em 
unlikely. In our study, the increased risk among Vietnam veterans was statistically signili:ant 
(p = 0.01) after we controlled for numerous characteristics. Although the SCS was desi ;'ned 
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to examine the associations between military service and six malignancies, whethe r to adjust 
for multiple comparisons is a controversial issue (Rothman, 1990). The probability, 10wever, 
of observing one or more (out of six) associations as extreme as that observed for I~HL (if in 
fact no association exists) is at most 0.07. Furthermore, as previously mentioned, 'esults of 
several other studies of Vietnam veterans have suggested that military service ill Vietnam 
may be associated with an increased risk for NHL (Fett et aI., 1987; Breslin et aI., 1 !~88; U.S. 
Congress, 1988). 

The generalizability of our study results is strengthened by the large size of Ihe areas 
covered by the eight participating cancer registries. Together they include 9% to 10% of the 
total U.S. population, are geographically dispersed and include people with a varie1\' of racial 
and ethnic backgrounds. 

9.3.1 Selection Bias 
Bias must always be considered as a possible explanation for a relative ri!,k of the 

magnitude observed for NHL in our study. We were unable to identify, how,ver, any 
substantial selection bias: all cases from eight geographic regions were eligible fOI inclusion 
in the study, and control subjects were selected by random digit dialing. Restrictin~1 the case 
subjects to those with phones (a criterion for selecting control subjects) did not alter E.ny of the 
results. Although underascertainment of Vietnam veterans in the control group night be 
suggested as an explanation for the observed association, several findings in our st Jdy argue 
against this possibility. Participation rates were high for this type of study, and 7.: % of the 
control subjects reported having served in Vietnam, a figure similar to that expected on the 
basis of national estimates (VA, 1981; OASD, 1976). In addition, in a previous stlJdy (CDC 
VES, 1988a) investigators found that Vietnam veterans selected on the basis 0 f military 
records (most of whom were not ill and could be compared with our living control )ubjects) 
were somewhat more willing to be interviewed than were other Vietnam-era veter:lns. Our 
results show that, even when compared with other Vietnam-era veterans or othe r referent 
groups, Vietnam veterans are at increased risk for NHL but not for any of the : ther fivs 
malignancies. The results do not appear to be influenced by any differential in re~ 4~archers' 
ability to secure participation of veterans (Vietnam or otherwise). 

Because the identical control group was used for each of the six cancers, this fac. provides 
some additional assurance that a general selection bias did not influence our re: ults. For 
instance, many articles in the national news media have suggested a link betweon Agent 
Orange and cancer in general, and soft tissue sarcoma has received as much nens media 
attention as NHL. Any self-selection based on this news media coverage, therefore, I yould be 
expected to affect not only NHL but sarcoma as well. 

9.3.2 Misclassification Bias 
Because we restricted the analyses to case subjects with confirmed disease ~ i lthology, 

misclassification of disease status probably did not influence our results. We exarr ined the 
possible effects misclassifying exposure status might have had on the association between 
military service in Vietnam and cancer. The lack of association between military !l9rvice in 
Vietnam and other cancers (particularly sarcomas) in our study argues against recell bias as 
the cause of our positive finding for NHL. 

Of the men who reported service in Vietnam and who met all study inclusion : riteria, a 
larger proportion of case subjects with NHL (88%) than of control subjects (7l.Vo) gave 
permission to have their military records reviewed. This difference may reflect the :lubjects' 
interest in the study. Restricting the exposed group, however, to men who granted plHmission 
increased the estimated relative risk for NHL to 1.81 (95% CI1.31-2.51). Of the records we 
were given permission to review, similar proportions for NHL case subjects (85%) all:l control 
subjects (87%) were found. 
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Using the located records, we confirmed an only slightly larger proportion of rep: rts of 
Vietnam service for the control subjects (92%) than for the NHL subjects (88%). Soveral 
factors, however, suggest that this small differential is not due to reporting or recall bi: s. (1) 
The review of military records for the 16 men whose data on Vietnam service could . ot be 
confirmed (9 NHL subjects and 7 control subjects) did not definitely exclude the possib lity of 
military service in Vietnam. Furthermore, the available information for these 1 E I men 
suggested that they could have had temporary assignments there. (2) During the tele phone 
interview, the men were asked for details about their military service in Vietnam befoll' they 
were asked for permission to review their military records. A subject who know,tingly 
misreported his military service in Vietnam would probably not have given such perm asion. 
(3) Much of the information (such as occupational specialty and service in Southeas' Asia) 
supplied during the interview was confirmed by the records. (4) None of the nine men with 
NHL whose service was not confirmed mentioned direct combat experience (althou~ II one 
said he flew "combat-ready aircraft"), as might be expected if they were attemp1i 19 to 
embellish their pasts. (5) None of these nine men with NHL reported contact with "gent 
Orange, indicating that these men were not attempting to explain their cancer on the bi l sis of 
the much publicized concern regarding this chemical. (In one case, information was proilided 
by the man's widow who was not asked questions concerning herbicide exposure.) 

Some of these 16 men might, however, have been more correctly classified as havin~ I been 
in Vietnam but not stationed there. We accounted for this possible misclassification i, two 
ways. Our sensitivity analysis of the NHL data (Table 3.12), from which we excluded thll ~e 16 
men, yielded an OR of 1.40 (95% CI 1.03-1.90). Another analysis, in which we inclu(ll~d as 
exposed all men who reported being in Vietnam (whether or not they reported being sta toned 
there), yielded an OR of 1.35 (95% CI 1.02-1.78). 

An analysis of the NHL data, excluding data for men on whom information was provi( I ~d by 
proxy respondents, did not result in any change in the OR (1.47), which argues that our (I (erall 
finding is not due to widows' and other proxy respondents' overreporting Vietnam s~'rvice 
(e.g., searching for an explanation for the death). 

For comparison, excluding proxy interviews or the interviews of those whose prese' ce in 
Vietnam could not be confirmed by a record review had virtually no effect on our estimc I'es of 
risk for Hodgkin's disease (Table 5.10). If reporting bias had affected one type of Iymp . oma, 
it would probably have affected both. 

9.3.3 Sensitivity Analyses 
We were able to test the possibility that we may have introduced bias into our study th I ough 

some aspect of study design or through our assumptions in including or excluding (Ilrtain 
subjects from our analyses. In our sensitivity analyses, we were able to test the eft Ilct of 
changing various assumptions. A table of the results of each analysis is included at tt II end 
of the separate chapters on each cancer. 

In general, the results of these analyses show that varying our assumptions had little I ~ffect 

on the magnitude of the association between Vietnam service and cancer: with v: rious 
changes in assumptions, we still find an association with NHL and find no association wi h the 
other five malignancies. 

Restricting the study subjects to those with a telephone, which adjusts for our use of the 
telephone to locate control subjects, had almost no effect on any results. In ad: ition, 
excluding men who were interviewed in person or for whom information was providec I by a 
proxy respondent had almost no effect on any results. 
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We also examined the effect of including men within a 25-year age span (aged 1 : -39 years 
in 1968) because few men who were 30 or older in 1968 were Vietnam vetil rans. We 
reanalyzed our data after excluding these older men. The results did not alter our c': nclusions 
regarding any of the six malignancies. 

9.4 NON-HODGKIN'S LYMPHOMA 

Vietnam veterans were found to have a roughly 50% increased risk for NHI., but few 
characteristics of military service were useful in identifying differences in riB < among 
subgroups of Vietnam veterans. Since only 99 men with NHL were stationed ir Vietnam, 
however, these analyses have relatively low power. The relative risk tended to inc" ~ase with 
increasing time spent in Vietnam, but the trend lacked statistical Significance and sllowed no 
further increase for those who served for more than 1.5 to 1.9 years. 

Previous studies of Vietnam veterans provide some support for an associatioll between 
military service in Vietnam and NHL. In a proportionate mortality study that includ:d 50,000 
deceased Vietnam-era veterans, Breslin and coworkers (1988) observed a twofold increase 
in the proportion of deaths due to NHL among Marines who served in Vietnam compared with 
Marines who served elsewhere. In a historical cohort study of Army Vietnam veter EIns, CDC 
investigators used a combination of self-reports, medical-record reviews, and ir Iormation 
from death certificates to identify men with NHL (U.S. Congress, 1988). In this studl', several 
of the latency periods were short and the development of NHL may have been ur I elated to 
service in Vietnam; however, investigators found seven cases of NHL amon~ Vietnam 
veterans compared with only one case among similarly aged veterans who did ne 1 serve in 
Vietnam (p =0.07). Furthermore, results of an examination of the death certificates (If 19,000 
Australian troops who served in Vietnam suggested an increased risk (RR = 1.8; for NHL, 
although the confidence interval for this estimate was very wide, ranging from 0.4 10 8 (Fett 
et aI., 1987). 

In contrast, other investigators have found no association between military n ~rvice in 
Vietnam and NHL. Although Breslin and coworkers (1988) observed a significantly illcreased 
risk for NHL among Marine veterans, Vietnam veterans who served in the Army (fell'-fifths of 
all Vietnam veterans in the study) tended to have a lower risk, with a proportionate mortality 
ratio of 0,81, In our study, we found that the risk of NHL among Vietnam veterans wi I J served 
in the Army was lower than that among Marines, but the variation across branche:; was not 
statistically significant. In proportionate mortality studies conducted in West Virginia ~ 3ailey et 
aI., 1986) and Wisconsin (Anderson et aI., 1986), investigators did not find an ir creased 
number of deaths from NHL among Vietnam veterans. In a similar analysis of Vietnam 
veterans in New York (Lawrence et aI., 1985), investigators found no association Jetween 
Vietnam service and deaths due to lymphoma (NHL and Hodgkin's disease com" ned). In 
these more recent studies, however, investigators have not examined deaths acc[lrding to 
branch of service in Vietnam. Only one man with NHL has been identified among 1!lembers 
of Operation Ranch Hand (Thomas et aI., 1990); the Ranch Hand group is, however, tJO small 
for definitive analysis of the risk of NHL. 

Results of our study do not suggest that the risk of NHL varies according to knowr patterns 
of spraying in Vietnam. The estimated risk tended to be somewhat lower among Vietnam 
veterans who served in combat units, in the Army, or in III Corps than among otiler men. 
Compared with other Vietnam veterans, the risk of NHL tended to be higher arne IIg Navy 
veterans, most of whom were stationed on ocean-going vessels. Overall, the risk t :'nded to 
be higher for men based at sea than for those based on land. Finally, no greater risk was 
associated with serving in Vietnam during the period of heaviest spraying, 1966 to 1969. 
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In addition, in this study Vietnam veterans with NHL did not report more exposure to P! Jent 
Orange than other Vietnam veterans. Because indices of self-perceived exposure to P! lent 
Orange, which are based on questions similar to those asked in the SCS, have show r I no 
meaningful correlation with actual TCDD levels (CDC VHS, 1988; CDC VHS, 1989), anallses 
that include self-reported exposure should be interpreted cautiously. Of the 99 Vieillam 
veterans with NHL in the current study, only one reported handling equipment or containers 
used with Agent Orange and none reported spraying defoliants, the self-reported chara (:ter­
istics that would be most likely to indicate actual absorption of TCDD. 

We performed several supplementary analyses to test the sensitivity of our results t(, the 
source of information and to our choice of exclusion criteria (Table 3.10), and results she 1,IIed 
that these factors had little effect on our earlier results. Some case subjects with unidenified 
AIDS may have remained in the study and might have artificially increased the OR for mi iitary 
service in Vietnam. An analysis that included the 281 men with identified AIDS (of WhOlll all 
but one had NHL) yielded, however, an OR of only 1.34. 

Although our results argue against the possibility that exposure to Agent Oran~ ~ I is 
responsible for the observed 50% increased risk of NHL among Vietnam veterans, we ',ere 
unable to identify any other factor in the pathogenesis of NHL among these men that c (,uld 
account for the increase. In our analysis, none of the known or suspected risk factors for \ IHL 
that we controlled for explained the increased risk for Vietnam veterans. Dapsone, used ill the 
prevention and treatment of malaria, may be associated with an increased incidenc! I of 
lymphomas in animals (NCI, 1977). In our study, Vietnam veterans reported having rece i lied 
prophylaxis or treatment for malaria more frequently than other men, but this did not explain 
the increased risk for NHL. Neither did the greater reported illicit drug use among Viet· am 
veterans than among other men explain the increase. 

We could not test several speculative hypotheses that might explain an increased risk 
among Vietnam veterans. The increased relative risk of NHL among Vietnam veterans r lay 
be due to (1) some unexamined characteristic of the men who went to Vietnam th;lt is 
unrelated to anything that happened in Vietnam, (2) some characteristic (such a~ an 
immunologic abnormality or a viral or other infection) related specifically to Vietnam sel'1' ce, 
or (3) some characteristic of the men that resulted from service in Vietnam but developed i I fter 
it (e.g., stress or a behavioral change). Any such speculative hypotheses should take nto 
consideration the tendency toward higher risk among men based at sea and the lac I, of 
association with those who served in units more likely than others to have been in com I 'at. 

Although we could not test such hypotheses and we cannot completely rule out the ro ~ I of 
chance or unrecognized bias, our results do suggest that Vietnam veterans have a higher 'isk 
of NHL and that this increased risk cannot be explained by exposure to Agent Orange. 

9.5 SOFT TISSUE AND OTHER SARCOMAS 

The results of this study provide no evidence that men who served in the U.S. milital~' in 
Vietnam are at a higher risk for sarcoma than other men. This was true whether the Vietl! am 
veterans were compared with other military veterans, other Vietnam-era veterans or 
nonveterans. We found no increased risk when the cases were restricted to soft ti~ ~ ~ue 
sarcoma. Finally, the results do not indicate that the risk of sarcoma varies according to l my 
of the characteristics we analyzed. 

The military service characteristics of men with sarcoma did not suggest that Vietll am 
veterans who might have been exposed to Agent Orange have a higher risk for sarcomc I In 
our study, none of the Vietnam veterans with sarcoma indicated that he was a member 01 the 
Air Force Ranch Hand unit or that he was assigned to a chemical detachment. Furtherm: re, 
the risk for sarcoma was not elevated among men with a greater potential for contact '/ ,ith 
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Agent Orange, including men who served in combat units, men in III Corps (the mo:t heavily 
sprayed region) (Craig, 1975; Westing, 1984), or men stationed in Vietnam between 1966 and 
1969 (the period of heaviest spraying). Because indices of self-perceived exposure to Agent 
Orange, which are based on questions similar to those asked in the SCS, have !;110Wn no 
meaningful correlation with actual serum TCDD levels (CDC VHS, 1988; CDC VH :i, 1989), 
analyses that include self-reported exposure should be interpreted cautiously. Vietnam 
veterans with sarcoma showed a nonsignificant excess risk of reporting that the I passed 
through a defoliated area. However, for more direct contact with herbicides, the rep,:rts were 
less frequent among those with sarcoma than among control subjects (again nonsi:~nificant 
differences). Only one Vietnam veteran with sarcoma reported getting Agent Oran!le on his 
skin or clothing, and none reported spraying it themselves or handling equipment' hat had 
been used with it. 

That we found no association between Vietnam service and sarcoma is probabl1' not due 
to systematic bias in our study's design or execution. All men with sarcoma in eight 
geographic regions were eligible, and participation rates were high. As discussed :'arlier in 
this chapter, the possibility of overascertainment of Vietnam veteran control subject!; through 
random digit dialing (which would have biased our study in the negative directior: seems 
unlikely. In addition, restricting the subjects to those with a telephone in the household 
resulted in no substantial difference in the risk estimate (OR = 1.01, 95% CI 0.ll3-1.61). 
Therefore, selection bias probably did not greatly affect the results. 

A misclassification bias (due to either inaccuracies in defining exposure or [Iisease) 
probably does not explain our negative results. Restricting the analYSis to mell whose 
Vietnam service was confirmed after the records were reviewed did not substantially i liter the 
OR (0.82, 95% CI 0.49-1.36), which argues against the possibility that misclassifie(1 military 
service artificially lowered the estimated relative risk. When we included in the case l i ~ries all 
the cases whose diagnoses had not been confirmed because (1) a pathology specir r en was 
not available or (2) the material reviewed by the pallel of experts was inadequate tc confirm 
the diagnOSiS, we obtained a risk estimate (1.04, 95% CI 0.67-1.64) that was simU,lr to the 
estimate obtained when we used confirmed cases only. We performed several supple r rlentary 
analyses to test the sensitivity of our results to the source of information and to our ( Iloice of 
exclusion criteria. These analyses had little effect on our results. 

As indicated by the relative dearth of epidemiologic investigations of the subject, Sl,'comas 
are difficult to study. Neither sarcoma nor the more restricted group, soft tissue san:)ma, is 
a single form of cancer, the latter being a heterogeneous assortment of malignan! tumors 
arising in the specialized connective tissues of the body (Enzinger and Weiss 1983). 
Sarcoma includes more than 20 morphologic types of cancer, with more detailed clas~ i fication 
schemes differentiating between 60 or more subtypes. The scarcity of subjects wi'll these 
tumors and the challenges in subclassifying them have led investigators to stuo l' these 
diverse malignancies as a group under the general category of soft tissue sarcoma. :ven as 
a group, however, these cancers are rare compared with carcinomas. Subclc asifying 
sarcomas accurately and consistently is more difficult than subclassifying other maligllancies. 
Independent reviews of sarcoma cases submitted for study have frequently led to chi llges in 
subclassification (Fingerhut et aI., 1984; Hoar et aI., 1986; Lynge et aI., 1987; WOOCH et al., 
1987). 

Several investigators have reported that a substantial proportion of cases subm Ited for 
review are not confirmed as sarcoma; confirmation rates are comparable with thos: in our 
study (Fingerhut et aI., 1984; Hoar et aI., 1986; Woods et aI., 1987). This low rate of 
confirmation makes comparisons among studies difficult, especially among studies i' which 
cases are not reviewed by experts in sarcoma pathology. 

89 

http:0.67-1.64
http:0.49-1.36
http:0.ll3-1.61


Studies of the risk of sarcoma among Vietnam veterans are hampered by the rarity of t" ese 
tumors. In a study of Air Force Ranch Hand personnel who participated in the aerial Spnt (ing 
of Agent Orange in Vietnam, investigators have identified only one man with soft ti!sue 
sarcoma (Thomas et aI., 1990). Case-control studies, two of which included indepenjent 
reviews of pathology specimens, have produced negative results (Greenwald et aI., " ~84; 
Kang et aI., 1986; Kang et aI., 1987). The results of proportionate mortality studies have [Ieen 
inconsistent, with two groups of investigators finding an association (Holmes et aI., '~86; 
Kogan and Clapp, 1988) and two groups not finding an association (Anderson et aI., . ~86; 
Breslin et aI., 1988). All four studies were small and relied on death certificates to id :ntify 
cases. In one of these studies, the results did verify that the death certificates accu',itely 
reflected the diagnoses as recorded on medical records (Kogan and Clapp, 1988), but I lone 
included independent reviews of pathology specimens. 

Our study had a 97% power to detect a twofold risk for all sarcomas for all Vie 1 nam 
veterans. Although we found no suggestion of elevation in risk, our study was not large 
enough to rule out completely a modest elevation in risk. (The upper limit of the 95% 
confidence interval is 1.58.) Because of the very large sample sizes required, an epid :mio­
logic study probably could not rule out a modest (e.g., 25%) increase in risk. The power :llf the 
study was further limited for subgroup analyses. The negative results of our study, hov':~ver, 
agree with the results of most other studies and suggest that Vietnam veterans do n01 Ihave 
an excess risk of sarcoma 15 to 25 years after service. Among the subgroups of vetera . s we 
were able to examine, we did not identify any at higher risk. Neither did we identif\ any 
subtype of sarcoma for which Vietnam veterans were at greater risk. 

9.6 HODGKIN'S DISEASE 

Our results provide no evidence of a higher risk for Hodgkin's disease among Vi'ltnam 
veterans. Compared with (1) men who did not serve in Vietnam, (2) men who served in the 
military but not in Vietnam, and (3) men who did not serve in the military, Vietnam ve mans 
did not have a higher risk for this malignancy. Furthermore, we found no attributes of military 
service, among those we examined, that would identify subgroups of Vietnam veterar! j with 
higher risk of Hodgkin's disease. The estimated relative risk did not vary substcntially 
according to branch, calendar year, or duration or region of military service in Vietnarr. Nor 
did the estimated relative risk differ according to rank or age at the beginning of ser I ice in 
Vietnam. 

Investigators in West Virginia reported a significantly increased number of death; from 
Hodgkin's disease among Vietnam veterans (Bailey et aI., 1986), but they observElj this 
increase (5 deaths observed vs. 0.6 expected) only when they compared Vietnam veterans 
with veterans who had served elsewhere. They found a much smaller, nonsignificant in':rease 
in Hodgkin's disease among Vietnam veterans when nonveterans were the comprison 
group. In other proportionate mortality studies, investigators have reported no increasE' in the 
number of deaths from Hodgkin's disease among Vietnam veterans (Lawrence et al. 1985; 
Anderson et aI., 1986; Breslin et aI., 1988), and in two historical cohort studies, invest !Jators 
have found similar mortality rates from Hodgkin's disease for troops that served in V,,~tnam 
and troops that served elsewhere (Boyle et aI., 1987; CDC VES, 1987; Fett et aI., 1087). 

The evidence that suggests an association between Hodgkin's disease and potential 
exposure to phenoxyherbicides isequivocal. Results of several studies suggest an inc"leased 
risk for Hodgkin's disease (Burmeister, 1981; Hardell et aI., 1981; Hardell and Benqtsson, 
1983; Dubrow et aI., 1988; Wiklund et aI., 1989), but the findings of other studies havE! been 
negative (Decoufle et aI., 1977; Wiklund, 1983; Hoar et aI., 1986; Brownson et aI., 1f.189). 
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We included this malignancy in the Selected Cancers Study because result~. of a few 
studies suggested a possible association with phenoxyherbicides (or TCDD). Infxmation, 
however, is now available concerning the exposure of American troops in Vietnam to Agent 
Orange. As previously described, results of several recent studies suggest that, unlEss duties 
in Vietnam required the handling or spraying of defoliants, most Vietnam veteram. were not 
measurably exposed to Agent Orange (Schecter et aI., 1987; CDC VHS, 1988; CDC VHS, 
1989; Kang et aI., 1989). 

In our study, none of the Vietnam veterans with Hodgkin's disease indicated that he was 
a member of the Air Force Ranch Hand unit or that he was assigned to a chemical 
detachment. Furthermore, the risk for Hodgkin's disease was not elevated among men with 
greater potential for contact with Agent Orange, including men who served in conlDat units, 
men in III Corps (the most heavily sprayed area (Craig, 1975; Westing, 1984)), or men 
stationed in Vietnam between 1966 and 1969, the period of heaviest spraying. hi addition, 
compared with other Vietnam veterans, the risk for Hodgkin's disease did not si~lnificantly 
differ between those in the Navy (most of whom were stationed on ocean-going vE!Bsels with 
little potential for exposure to Agent Orange) and men in other service branches Although 
self-reports of possible exposure to Agent Orange should be interpreted cautiollsly (CDC 
VHS, 1988; CDC VHS, 1989), we observed that, among Vietnam veterans, the pro:Jortion of 
control subjects (35%) who reported passing through defoliated areas was slightly I: rger than 
the proportion of men with Hodgkin's disease (29%) who reported doing so. In addl'lion, none 
of the Vietnam veterans with Hodgkin's disease reported spraying Agent Orange a r handling 
equipment or containers that had been used with Agent Orange. 

As discussed above, selection bias is not a likely explanation for our negative results on 
Hodgkin's disease. We included all men with newly diagnosed malignancies who Ibed in one 
of eight geographic regions and randomly selected the control subjects from the sarle regions 
by using random digit dialing. Participation rates were high, but if the participati:n rate of 
Vietnam veterans varied according to their disease status, a bias may have arisen. For 
example, if healthy Vietnam veterans were more likely to participate than Vietnan I veterans 
with one of the cancers we were studying, the true OR would have been underestimated. This 
possibility seems unlikely, however, because the proportion of control subjects wh: reported 
having served in Vietnam (7.5%) was similar to the proportion that would be expectll d to have 
served on the basis of national estimates for men of this age (OASD, 1976; \'~, 1981); 
moreover, the increased risk for NHL argues against this type of systematic bias. 

We conducted additional analyses to assess the effect on our results of tt I ~ various 
restriction criteria and to evaluate the effect of excluding men whose interview date I might be 
of poorer quality. None of these sensitivity analyses had any substantial effect on Ollr results. 

9.7 	 NASAL CANCER, NASOPHARYNGEAL CANCER, AND PRIMARY LIVER 
CANCER 

Our results provide no evidence of a higher risk for nasal carcinoma, nasop ~ laryngeal 
carcinoma, or primary liver cancer among Vietnam veterans. Compared with (1) mEll who did 
not serve in Vietnam, (2) men who served in the military but not in Vietnam, and (3) men who 
did not serve in the military, Vietnam veterans did not have a higher risk for th lise three 
malignancies. 

As noted earlier, these three malignancies were added to the study of lympilJma and 
sarcoma at the suggestion of an external review group. Obviously, since these mal i.gnancies 
are so rare in men in the age group of the men in our study, even a study as lar~ill as ours 
would have adequate power to detect (or rule out) only risks of a relatively high rTlagnitude 
(greater than twofold). Although all of our estimates of risk are near 1.0 and the cCinfidence 
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intervals all dip far below 1.0, the upper limits of the confidence intervals for thesE three 
malignancies range from 1.8 (nasopharyngeal) to 2.9 (nasal). Our results rule out; reatly 
increased risk for these malignancies among Vietnam veterans but do not rule oul small 
increases in risk. 

These three malignancies have not received much attention in other studies of Vi E~tnam 
veterans. Investigators have reported nonsignificant increases among Vietnam vetemns in 
the number of cancers of the sinonasal cavities and of the liver (Lawrence et aI., 1985; Il reslin 
et aI., 1988). 

The evidence that suggests an association between these three malignancie: and 
exposure to phenoxyherbicides is weak. For example, the evidence for primary liver c:mcer 
consists of the results of (1) animal studies showing that TCOO increased the frequerlcy of 
hepatocellular tumors (Hay, 1982; IARC, 1987), (2) a study showing that the propor:,on of 
primary liver cancer cases among all cancer cases at one hospital in Hanoi was incre!ased 
(Tung, 1973), and (3) two case-control studies (Stemhagan et aI., 1983; Van, 19841 The 
results of some studies suggest an increased risk for nasal cancer among farmers anc other 
men who may have been exposed to phenoxyherbicides (Hardell et aI., 1982; Gallagher 9t aI., 
1984; Coggon et aI., 1986) and nasopharyngeal cancer (Hardell et aI., 1982), but the Insults 
of other studies have not shown an increased risk (Hemberg et aI., 1983). 

We included these malignancies in the Selected Cancers Study because results of :l few 
studies suggested a possible association with phenoxyherbicides (or TCDO). As pre"i::>usly 
described, results of several recent studies suggest, however, that, unless their du ies in 
Vietnam required the handling or spraying of defoliants, most Vietnam veterans we' 9 not 
measurably exposed to Agent Orange (Schecter et aI., 1987; CDC VHS, 1988; CDC IIHS, 
1989; Kang et aI., 1989). The duties of the small number of Vietnam veterans with these three 
cancers did not suggest any increased contact with Agent Orange. 

We conducted additional analyses to assess the effect on our results (1) of the v Hious 
restriction criteria and (2) of excluding men whose interview data might be of poor q. ality. 
None of the results of these analyses altered our conclusions, though some of the r: suits 
showed much variation due to the very small number of case subjects who had serl ' 9d in 
Vietnam (two men with nasal carcinoma, three with nasopharyngeal carcinoma, and eight 
with primary liver cancer). 

That we confirmed all case diagnoses included in our analyses sets our study apar from 
many other studies of these malignancies. To evaluate the effects of pathology confirmation 
on the association between military service in Vietnam and nasal carcinoma, nasopharyngeal 
carcinoma, and primary liver cancer, we used in our analyses only cases with a dllfinite 
diagnosis. These restrictions of the case groups changed the estimated relative ri:i< for 
Vietnam veterans only slightly. 

As expected, in our study most malignant neoplasms of the sinonasal cavitie~: and 
nasopharynx were carcinomas. Risk factors for malignancies of these sites have, nost 
consistently, been associated with this type of histology. Thus, our main analyses of : lese 
malignancies were restricted to carcinomas, but additional analyses were performed after 
other histologic types were included. Adding the 14 cases of nasal cancer and the 9 ca~; ~s of 
nasopharyngeal cancer of other morphologies affected our risk estimates little. For . asal 
cancer, the OR increased to 0.72 (95% CI 0.21-2.44); and for nasopharyngeal cane: ~r, it 
increased to 0.61 (95% CI 0.21-1.76). 

Hepatitis and cirrhosis, possibly a result of Vietnam service, may have led to a sli,~htly 
higher (although not significantly higher) risk of primary liver cancer among Vietnam vete r ans. 
In this interview study, we could not measure serum markers for hepatitis, but controllirr ~ for 
a reported history of either hepatitis or cirrhosis yielded a slightly reduced estimate of re ,itive 
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risk for Vietnam veterans. Other investigators have found an elevated prevalenCE! of serum 
markers for hepatitis B among Vietnam veterans (CDC VES, 1989b). 
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10. CONCLUSIONS 

Our findings suggest that: 

1. 	Vietnam veterans have a roughly 50% increased risk of developing non-Hoc !lkin's 
lymphoma 15 to 25 years after military service in Vietnam. 

2. 	 Veterans who served in locations other than Vietnam do not have a similar incr:ased 
risk of non-Hodgkin's lymphoma. 

3. The 	 increased risk of non-Hodgkin's lymphoma among Vietnam veterans :; not 
explained by exposure to Agent Orange. Because most of the Vietnam veterans 11 this 
study were probably not (or only minimally) exposed to Agent Orange, the results do not 
constitute an adequate test of the hypothesis that exposure to Agent Orange or : ioxin 
is associated with the development of NHL. A sufficient test would require the stll:ly of 
persons with, and others without, known exposure. 

4. 	 Vietnam veterans are not at increased risk for soft tissue or other sarcomas, Hod; kin's 
disease, nasal cancer, nasopharyngeal cancer, or primary liver cancer. 
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APPENDIX A 

International Classification of Dlseases­

Oncology (ICD-O) Codes for Diseases for Inclusion in Study 

(Nasal and Nasopharyngeal Cancer; Primary Liver Ca flcer; 


Lymphoma; Soft Tissue and Other Sarcomas) 






NASAL AND NASOPHARYNGEAL CANCER 

147 Nasopharynx 

147.0 Superior wall of nasopharynx 
Roof of nasopharynx 

147.1 Posterior wall of nasopharynx 
Adenoid 

Pharyngeal tonsil 

147.2 Lateral wall of nasopharynx 
Fossa of Rosenmuller 

147.3 Anterior wall of nasopharynx 
Nasopharyngeal surface of soft palate 
Pharyngeal fornix 
Choana 
Posterior margin of nasal septum 

147.8 Overlaps with another site 

147.9 Nasopharynx, NOS 

Nasopharyngeal wall 


160 Nasal Cavities and Accessory Sinuses 

160.0 Nasal cavity 
Internal nose 


Naris 

Nasal carti lage 

Nasal mucosa 

Nasal septum, NOS 

Nasal turbinate 

Nostril 

Vestibule of nose 


160.2 Maxillary sinus 

Maxillary antrum 

Antrum, NOS 


160.3 Ethmoid sinus 

160.4 Frontal sinus 

160.5 Sphenoid sinus 

160.8 Overlaps with another site 

160.9 Accessory sinus, NOS 

Accessory nasal sinus 

Paranasal sinus 
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PRIMARY LIVER CANCER 


Topography Codes 

155 Liver and Intrahepatic bile ducts 

155.0 liver 
Hepatic, NOS 

155.1 Intrahepatic bile duct 
Biliary canaliculus 
Cholangiole 

Morphology Codes 

The following codes are included for informational purposes. Cases for t~C! 
study will actually be chosen by topography codes as above. We are interElted 
in primary liver cancer of any morphology. The following will be the most 
frequently occurring. The list is not all inclusive. 

8160/3 Cholangiocarcinoma 
Bile duct carcinoma 
Bile duct adenocarcinoma 

8161/3 Bile duct cystadenocarcinoma 

8170/3 Hepatocellular carcinoma, NOS 
Liver cell carcinoma 
Hepatocarcinoma 
Hepatoma, mal ignant 
Hepatoma, NOS 

8180/3 Combined hepatocellular carcinoma and cholangiocarcinoma 
Mixed hepatocellular and bile duct carcinoma 
Hepatocholangiocarcinoma 

8970/3 Hepatoblastoma 

9120/3 Hemangiosarcoma 
Angiosarcoma 

9124/3 Kupffer cell sarcoma 
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LYMPHOMA 

959-963 LYMPHOMAS, NOS OR DIFFUSE 

9590/3 Malignant lymphoma, NOS 
Lymphoma, NOS 
Malignant lymphoma, diffuse, NOS 

9591/3 Malignant lymphoma, non-Hodgkin's type 

9600/3 Malignant lymphoma, undifferentiated cell type, 
Malignant lymphoma, undifferentiated cell 

type, non-Burkitt's 

NOS 

9601/3 Malignant lymphoma, stem cell type 
Stem cell lymphoma 

9602/3 Malignant lymphoma, convoluted cell type, NOS 
Malignant lymphoma, lymphoblastic, convoluted cell::ype 

9610/3 Lymphosarcoma, NOS 
Lymphosarcoma, diffuse, NOS 
Malignant lymphoma, lymphosarcoma type 

9611/3 Malignant lymphoma, lymphoplasmacytoid type 
niffuse lymphosarcoma, lymphoplasmacytic 
Diffuse lymphosarcoma with plasmacytoid differenticltion 
Malignant lymphoma, lymphocytic, with plasmacytoid 

differentiation, diffuse 

9612/3 Malignant lymphoma, immunoblastic 
Immunoblastic sarcoma 
Immunoblastic lymphosarcoma 
Immunoblastic lymphoma 

type 

9613/3 Malignant lymphoma, mixed lymphocytic-histiocytic, NOS 
Malignant lymphoma, mixed lymphocytic-histiocytic, diffuse 
Reticulolymphosarcoma, NOS 
Reticulolymphosarcoma, diffuse 
Malignant lymphoma, mixed cell type, NOS 
Malignant lymphoma, mixed cell type, diffuse 
Lymphosarcoma, mixed cell type, NOS 
Lymphosarcoma, mixed cell type, diffuse 
Malignant lymphoma, mixed small cell and large cell, NOS 
Malignant lymphoma, mixed small cell and large cell, diffuse 

109 




TIl 2 

LYMPHOMA (continued) 

9614/3 Malignant lymphoma, centroblastic-centrocytic, diffuse 
Germinoblastoma, diffuse 

9615/3 Malignant lymphoma, follicular center cell, NOS 
Malignant lymphoma, follicular center cell, diffuse, NOS 

9620/3 Malignant lymphoma, lymphocytic, well differentiated, NOS 
Malignant lymphoma, lymphocytic, well differentiated, diffuse 
Lymphocytic lymphosarcoma, NOS 
Lymphocytic lymphosarcoma, diffuse 
Lymphocytic lymphoma, NOS 
Lymphocytic lymphoma, diffuse, NOS 
Malignant lymphoma, lymphocytic cell type 

9621/3 Malignant lymphoma, lymphocytic, intermediate 
differentiation, NOS 

Malignant lymphoma, lymphocytic, intermediate differentiation, 
diffuse 

Lymphocytic lymphosarcoma, intermediate differentiation, N':S 
Lymphocytic lymphosarcoma, intermediate differentiation, 

diffuse 

9622/3 Malignant lymphoma, centrocytic 
Malignant lymphoma, germinocytic 

9623/3 Malignant lymphoma, follicular center cell, cleaved. NOS 
Malignant lymphoma, follicular center cell, cleaved, diffuli2 

9630/3 Malignant lymphoma, lymphocytic, poorly differentiated, NOS 
Malignant lymphoma, lymphocytic, poorly differentiated, 

diffuse 
Lymphoblastic lymphosarcoma, NOS 
Lymphoblastic lymphosarcoma, diffuse 
Lymphocytic lymphoma, poorly differentiated, 
Lymphocytic lymphoma, poorly differentiated, 
Lymphoblastoma, NOS 
Lymphoblastoma, diffuse 
Lymphoblastic lymphoma, NOS 
Lymphoblastic lymphoma, diffuse 

9631/3 Prolymphocytic lymphosarcoma 

9632/3 Malignant lymphoma, centroblastic type, NOS 

NOS 
difFuse 

Malignant lymphoma, centroblastic type, diffuse 
Germinoblastic sarcoma, NOS 
Germinoblastic sarcoma, diffuse 

9633/3 Malignant lymphoma, follicular center cell, non-cleaved, NOS 
Malignant lymphoma, follicular center cell, non-cleaved, 

diffuse 
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LYMPHOMA (continued) 

964 RETICULOSARCOMAS 

9640/3 Reticulosarcoma, NOS 
Malignant lymphoma, histiocytic, NOS 
Malignant lymphoma, histiocytic, diffuse 
Reticulum cell sarcoma, NOS 
Malignant lymphoma, reticulum cell type 

9641/3 Reticulosarcoma, pleomorphic cell type 
Malignant lymphoma, histiocytic, pleomorphic cell ':ype 
Reticulum cell sarcoma, pleomorphic cell type 

9642/3 Reticulosarcoma, nodular 
Malignant lymphoma, histiocytic, nodular 

965-966 HODGKIN'S DISEASE 

9650/3 Hodgkin's disease, NOS 
Lymphogranuloma, malignant 
Lymphogranulomatosis, malignant 
Malignant lymphoma, Hodgkin's type 

9651/3 Hodgkin's disease, lymphocytic predominance 
Hodgkin's disease, lymphocytic-histiocytic predomimmce 

9652/3 Hodgkin's disease, mixed cellularity 

9653/3 Hodgkin's disease, lymphocytic depletion, NOS 

9654/3 Hodgkin's disease, lymphocytic depletion, diffuse fihrosis 

9655/3 Hodgkin's disease, lymphocytic depletion, reticular 1.fpe 

9656/3 Hodgkin's disease, nodular sclerosis, 

9657/3 Hodgkin's disease, nodular sclerosis, 

9660/3 Hodgkin's paragranuloma 

9661/3 Hodgkin's granuloma 

9662/3 Hodgkin's sarcoma 
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LYMPHOMA (continued) 

969 LYMPHOMAS, NODULAR OR FOLLICULAR 

9690/3 Malignant lymphoma, nodular, NOS 
Malignant lymphoma, follicular, NOS 
Nodular lymphosarcoma, NOS 
Follicular lymphosarcoma, NOS 
Brill-Symmer's disease 
Giant follicular lymphoma 
Lymphocytic lymphoma, nodular, NOS 

9691/3 Malignant lymphoma, mixed lymphocytic-histiocytic, nodular 
Malignant lymphoma, mixed lymphocytic-histiocytic, folli4:ular 
Reticulolymphosarcoma, nodular 
Reticulolymphosarcoma, follicular 
Malignant lymphoma. mixed cell type, nodular 
Malignant lymphoma, mixed cell type, follicular 
lymphosarcoma, mixed cell type, nodular 
Lymphosarcoma, mixed cell type, follicular 
Malignant lymphoma, mixed small cell and large cell, nodl lar 
Malignant lymphoma, mixed small cell and large cell, 

follicular 

9692/3 Malignant lymphoma, centroblastic-centrocytic, 
Germinoblastoma, follicular 

follicular 

9693/3 Malignant lymphoma, lymphocytic, well differentiated, nodulilr 
Malignant lymphoma, lymphocytic, well differentiated, 

follicular 
Lymphocytic lymphoma, well differentiated, nodular 
Lymphocytic lymphoma, well differentiated, follicular 

9694/3 Malignant lymphoma, lymphocytic, intermediate di fferentiati (In, 
nodular 

Malignant lymphoma, lymphocytic, intermediate di fferential.ion, 
follicular 

Lymphocytic lymphosarcoma, intermediate differentiation, 
nodular 

lymphocytic lymphoma, intermediate differentiation, nodul'ir 

969!)/3 Malignant l)mphoma, follicular center cell, cleaved, folliclJlar 
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LYMPHOMA (continued) 

9696/3 Malignant lymphoma, lymphocytic, poorly differentiatec i , nodular 
Malignant lymphoma, lymphocytic, poorly di fferentiah!d, 

follicular 
Lymphocytic lymphoma, poorly differentiated, nodular' 
Lymphocytic lymphoma, poorly differentiated, follicl Lar 
Lymphoblastic lymphosarcoma, nodular 
Lymphoblastic lymphosarcoma, follicular 

9697/3 Malignant lymphoma, centroblastic type, 
Germinoblastic sarcoma, follicular 

follicular 

9698/3 Malignant lymphoma, 
follicular 

follicular center cell, non-cleaved, 

975 BURKITT's TUMOR 

9750/3 Burkitt's tumor 
Burkitt's lymphoma 
Malignant lymphoma, 
Malignant lymphoma, 

undifferentiated, Burkitt's type 
lymphoblastic, Burkitt's type 
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F 

SOFT TISSUE AND OTHER SARCOMAS 

880 SOFT TISSUE TUMORS AND SARCOMAS, NOS 

8800/3 Sarcoma, NOS 
Soft tissue tumor, malignant 
Mesenchymal tumor, malignant 

8801/3 Spindle cell sarcoma 

8802/3 Giant cell sarcoma 
PIQomorphic cell sarcoma. 

8803/3 Small cell sarcoma 
Round cell sarcoma. 

8804/3 Epithelioid cell sarcoma 

881-883 FIBROMATOUS NEOPLASMS 

8810/3 Fibrosarcoma, NOS 

8811/3 Fibromyxosarcoma 

8812/3 Periosteal fibrosarcoma 
Periosteal sarcoma, NOS j 

8813/3 Fascial fibrosarcoma 

8830/3 Fibrous histiocytoma, malignant 

8831/3 Fibroxanthoma, malignant 
Fibroxanthosarcoma 

8832/3 Dermatofibrosarcoma, NOS 
Dermatofibrosarcoma protuberans 

884 MYXOMATOUS NEOPLASMS 

8840/3 Myxos~rcQma 
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SOFT TISSUE AND OTHER SARCOMAS (CONTINUED) 

885-888 LIOPOMATOUS NEOPLASMS 

8850/3 Liposarcoma, NOS 
Fibroliposarcoma 

8851/3 Liposarcoma, well differentiated type
Liposarcoma, differentiated type 

8852/3 Myxoid liposarcoma 
Myxoliposarcorna 
Embryonal liposarcoma 

8853/3 Round cell liposarcoma 

8854/3 Pleomorphic liposarcoma 

8855/3 Mixed type liposarcoma 

8860/3 Angiomyoliposarcoma 

889-892 MYOMATOUS NEOPLAGMS 

8890/3 Leiomyosarcoma, NOS 

8891/3 Epithelioid leiomyosarcoma 

8894/3 Angiomyosarcoma 

8895/3 Myosarcoma 

8900/3 Rhabdomyosarcoma, NOS 
Rhabdosarcoma 

8901/3 Pleomorphic rhabdomyosarcoma 


8902/3 Mixed type rhabdomyosarcoma 


8910/3 Embryonal rhabdomyosarcoma 

Sarcoma botryoides 

Botryoid sarcoma 


8920/3 Alveolar rhabdomyosarcoma 
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SOFT TISSUE AND OTHER SARCOMAS (CONTINUED) 

893-899 COMPLEX MIXED AND STROMAL NEOPLASMS 

8990/3 Mesenchymoma, malignant 
Mixed mesenchymal sarcoma 

8991/3 Embryonal sarcoma 

904 SYNOVIAL NEOPLASMS 

9040/3 Synovial sarcoma, NOS 
Synovioma, NOS 
Synovioma, malignant 

9041/3 Synovial sarcoma, spindle cell type 

9042/3 Synovial sarcoma, epithelioid cell type 

9043/3 Synovial sarcoma, biphasic type 

9044/3 Clear cell sarcoma of tendons and aponeuroses 

912-916 BLOOD VESSEL TU~~RS 

9120/3 Hemangiosarcoma 
Angiosarc"ma 

9124/3 Kupffer cell sarcoma 

9130/0 Hemangioendothelioma 

9130/3 Hemangioendothelioma, malignant 
Hemangioendothelial sarcoma 

9150/0 Hemangiopericytoma, benign 

9150/1 Hemangiopericytoma, NOS 

9150/3 Hemangiopericytoma, malignant 

9161/1 Hemangioblastoma 
Angioblastoma 

Proliferating angioendotheliomatosis 
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SOFT TISSUE AND OTHER SARCOMAS (CONTINUED) 

917 LYMPHATIC VESSEL TUMORS 

9170/3 Lymphangiosarcoma 
Lymphangioendothplial sarcoma 
Lymphangioendothelioma, malignant 

918-920 OSTEOMAS AND OSTEOSARCOMAS 

9180/3 Osteosarcoma, NOS 
Osteogenic sarcoma, NOS 
Osteochondrosarcoma 
Osteoblastic sarcoma 

9181/3 Chondroblastic osteosarcoma 

9182/3 Fibroblastic osteosarcoma 
Osteofibrosarcoma 

9183/3 Telangiectatic osteosarcoma 

9184/3 Osteosarcoma in Paget's disease of bone 

9190/3 Juxtacortical osteosarcoma 
Juxtacortical osteogenic sarcoma 
Parosteal osteosarcoma 
Periosteal osteogenic sarcoma 

9200 Osteoblastoma (if malignant) 

Fibrosarcoma of bone 

Osteolytic sarcoma 

921-924 CHONDROMATOUS NEOPLASMS 

9210 Osteochondroma (if malignant change) 

9220/3 Chondrosarcoma, NOS 
Fibrochondrosar"coma 

9221/3 Juxtacortical chondrosarcoma 

9230/3 Chondroblastoma, malignant 

9240/3 Mesenchymal chondrosarcoma 
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SOFT TISSUE AND OTHER SARCOMAS (CONTINUED) 

925 GIANT CELL lUMORS 

9250/3 Giant cell tumor of bone, malignant 

Osteoclastoma, malignant 

Giant cell sarcoma of bone 


9251/3 Malignant giant cell tumor of soft parts 


926 MISCELLANEOUS BONE TUMORS 


9260/3 Ewing's sarcoma 

Ewing's tumor 

Endothelial sarcoma of bone 


9261/3 Adamantinoma of long bones 

Tibial adamantinoma 


935-937 MISCELLANEOUS TUMORS 


9370/3 Chordoma 


953 MENINGIOMnS 


9530/3 Meningioma, malignant 

Leptomeningeal sarcoma 

Meningeal sarcoma 

Meningothelial sar'coma 


9539/3 Meningeal sarcomatosis 


954-957 NERVE SHEATH TUMORS 


9540/3 Neurofibrosarcoma 

Neurogenic sarcoma 

Neurosarcoma 


9560/3 Neurilemmoma, malignant 

Schwannoma, malignant 

Neurilemmosarcoma 


958 GRANULAR CELL TUMORS AND ALVEOLAR SOFT PART SARCOMA 

9580/3 Granular cell tumor, malignant 
Granular cell myoblastoma, malignant 

9581/3 Alveolar soft part sarcoma 
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APPENDIX B 

Selected Cancers Study Random Digit Dialing 
Screening Questionnaire 

Note: This questionnaire for Atlanta is similar to those used for 
the other seven cancer registries. Question 3 varied to represent 
the geographic areas covered by the registry. 

For each registry, the acceptable age range in Question 7a (e.g., 
age is 31 to 55 in 1984, the first year of screening) was adjusted 
in later years to reflect the eligibility criterion for year of birth 
(born 1929 to 1953). 





MEII" IlEALTN ITUDY 

IIiTEItVIEllER: 1_'-'- ._1 
filIAL REMT: 1_1_1 

DATE Of IESUlT: 1_'-1 ._'-1 '-'-I 
MOIITN DAY YEM 

Hello, thll I, (YClUB !IN!E). I _ calling for the Unltad Stat.. Public He.lth "MIlce. lie are preparing fOI .. IlIIPOrtant 

study about fectors thet M8Y affect peaple'. health. 

1. Flnt, I'd like to ake lure that I haw dlalad corractly. II thll ar.. code 

(---'--_. ----? 
AREA ceDE TELEPHOIIE IUllEII 

YES 
NO ••••••••• 2 Thri you very 1UCh, but I _ to have 

dlalad a wrong nuIIIber. It fl peallble 
that your IUlber M8Y be callad ...In at 
a later tI_. (EIID) 

2. Is this. resldentlel ph_ .....r? 

YES 
NO 

••••••••• 1 
Z Thri you wry _h, but we are anly 

InteMllewlng In private r..ldencn. (END' 

1. In whet county do you IIve? 

CLAYTOII •••••••••• 1 

COBB ••••••••••••• 2 
DEICALB ••••••••••• 1 
FULTOII ••••••••••• 4 

OWINNETT ••••••••• 5 
OTHER •••••••••••• 6 Thri you wry _h, but we are only 

InteMllewlng In certain are•• across the 
United Stat... (EIID) 

DOII'T KNOW ••••••• a (Q.le) 

le. In whet city do you live? 
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4. 	 Are you • llllllber of the hOUHhold n at le••t 18 year. old? 

YES 

NO 2 ASK FOR AN ADULT. IF NOT AVAILABLE, 
MAKE APPOINTMENT. 

NO HH MEMBER 
18 OR OLDER •• 3 Thank you very IILICh. At this time we 

ara only Interviewing in households 
with people who are 18 years of age or 
older. (END) 

5. 	 Tha purpose of this study will be to gather health Information. lie will be choosing people from some housltolds to 
participate in this study. I would just like to ask you a few general questions about members of your houuhold. 
First, how many people living In this household, Including yourself, are at least 18 years old? 

ONE 	 ••••••••• 01 (06) 

NUMBER: 1_1_1 (Q9) 

ONE PERSON HOUSEHOLD 

6. 	 (CODE IIITHOUT ASKING IF SEX IS KNOIIN.) 

Are you a male or a female? 

MALE ••••••••• 1 (Q.7) 

FEMALE ••••••• 2 Thank you very IILICh. At this time we 
are only interviewing in households 
with men. (END) 

7. 	 IIhat is (your/his) date of birth? 

I 
MONTH DAY YEAR 

YEAR OF BIRTH IS 1929 TO 1953 
YEAR OF BIRTH IS BEFORE 1929 

OR AFTER 1953 ••••••••••••••••••• 

DON'T KNOll........................ 


78. 	 How old (are youJis he)? 

AGE: 1_1_1 

AGE IS 31 TO 55 
AGE IS LESS THAN 31 OR GREATER 

THAN 55 •••••••••••••••••••.•••• 

(Q.8) 

2 	 Thank you very ....ch. At this 
time we are only interviewing 
households wi th men who are 31 
55 years old. (END) 

8 	 (Q.7a) 

(Q.8) 

2 	 Thank you very ....ch. At this 
time we are only interviewing 

in households wi th men who are 
31 to 55 years old. (END) 
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8. 	 If (you • ...,... II) ..lac:tad to partlclpat., • l.tt... viti ba HIlt ..1.lnl", .... Ibout the Itully. In ordM" to. 
thle, I Mad to get (your/hll) _. "'et I. (your/hll) flr.t _? "'It II (your/hll) middle I~ i tiel? And how • 
you spell (your/his) lelt lIMe? (VERIFY THE SPELLING AS lINE IS ENTERED. THEN, GO TO QI2.) 

/ { 

FIRST lINE HI LAST lINE 

IlULTIPLE PERSON HruSEI!OI.D 

9. Of those (NlJlBER FR9!I g5) household ......r., how ...... ere .en who vere born betWln 1929 and 1953? 

NOlIE ••••••••• OD Thank you very IllUCh. At th I I tf... ve 
ere only Interviewing In households 
IIlth .en who vere born between 1929 end 1953. (; :I,ID) 

OIIE ••••••••• 01 (Ql0e) 

NlllBER: LLI (Q1Ob) 

lOa. ""et Is (your/his) date of birth? 
DOlI' T KNOll.) 

(RECORD BELOII AIID GO TO Q.". PROBE FOR BEST ESTIMATE OF AGE II RESPONDENT SAYS 

lOb. ""at Is the date of birth of the (oldest/next oldest) ..Ie who we. 
PROBE FOR BEST ESTIMATE OF AGE IF RESPONDENT SAYS POII'T KNOll.) 

born between 1929 and 1953? (RECORD BELOW. 

11. If anyone In your household Is selected to pertlclpate, he vIII receive 8 letter explaining more 
In order to do this, I would I Ike to lIat the _ of tha IIIeII who vera born between 1929 and 195
first".. of the male born In (YEAR)? ""at 18 his _Iddle Initial? And how do you spell his la
BELOW. VERIFY THE SPELLING OF EACH NAME AS IT IS ENTERED.) 

at
3. 

st 

) Jt the study. 

Jhat Is the 
Hille? (RECORD 

DATES OF BIRTH !W!H 

MONTH 
l 

DAY 
l 

YEAR FIRST NAME 
l 

HI 
£ 

LAST NAME 

MONTH 
l 

DAY 
l 

YEAR FIRST NAME 
l 

HI 
£ 

LAST NAME 

MONTH 
l 

DAY 
l 

YEAR FIRST NAME 
l 

HI 
l 

LAST NAME 

MONTH DAY 
l 

YEAR FIRST NAME 
l 

HI 
l 

LAST NAME 

MONTH 
l 

DAY 
l 

YEAR FIRST NAME 
l 

HI 
£ 

LAST NAME 
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12. Whet Is your _fling address? (VERIFY SPELLING OF STREET ANa CITY NAMES.) 

1_1-1_1-1-1_1_1-1_1_1-1_1_1-1_1_1-1-1_1-1_1-1-1_1_1-1 
STREET: fI AND NAME 

I_LLLLI 
APARTMENT 

1_1-1_1_1-1_1_1-1_1_1-1_1_1-1_1_1-1_1_1-1_1_1 
CITY 

1_1_1 
STATE 

I_I_I_L'-I 
ZIP CODE 

13. Finally, 
home? 

are there any residential telephone nuabers In addition to (READ TELEPHOIIE NIIIBER FRQM CALL RECOR!: In your 

YES 
NO 2 (Q.15) 

13a. Is that telephone nuaber 8 different nuar than the one 
the 8ame nuar? 

I'm calling you on, or is It an extension phone ~ich us.. 

EXTENS I011 PHOIIE ••••••••••• 
DIFFERENT NUMBER •••••••••• 2 (Q.14) 

13b. Are there any different residential 
your home? 

telephone IIIIIIilers in addition to (READ TELEPHOIIE NUMBER FRQM CALL RECORI, In 

YES 

NO 
•••••••••• 

•••••••••• 2 (Q.15) 

14. Is that telephone IlUIb!r used mainly for residential or business purposes? 

RES IDENT! AL •• 

BUSiNESS..... 2 

COIIIENTS: 

15. Under what name is the nuar that I am calling you on, that Is, (READ TELEPHOIIE NIIIBER FRQM CALL RECORP) h ted? 

CLOSING: Thank you very IlalCh for your time and help. Your household will be contacted if someone 
h•• been chosen to participate in this In.,ortant health study. 
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APPENDIX C 

Selected Cancers Study 

Pathology Panel Report Form for Lymphoma 




I!! I 2 IT 



--

MEN' S HEALTH STUDY 

PATHOLOGY PANEL REPORT FORM 


LYMPHOMA III 


CASE STUDY IDi ______1-1 

TUMOR REGISTRY ______~____________________ 

DATE OF SURGERY OR BIOPSY 
MO DA YR 

MATERIALS REVIEWED 

Slides 

i stained --'­,i unstained 


Tissue block 


Yes l--~.~If yes, how many? 1_ 

No 2 

Other (describe) 

ANATOMIC SOURCE OF SPECIMEN 

TYPE OF SPECIMEN REVIEWED 

Aspirate 1_ 1 

Needle Biopsy 2 

Punch Biopsy 3 

Surgical (Excision or Wedge) Specimen 4 

ADEQUACY OF MATERIAL 

Adequate 

Marginal 

Inadequate 

1 

EXPLAIN BELOW 
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MEN'S HEALTH STUDY 

PATHOLOGY PANEL REPORt' FORM (continued) 


LYMPHOMA III 


CASE STUDY 10' 

SPECIAL STAINS PERFORMED 

1. __________________________________________________________ 

2. 

3. 

4. 

5. 

OTHER SPECIAL STUDIES 

1. __________________________________________________________ 

2. 

3. _____________________________________________________________ 

CONSENSUS DATA 

Do all panel members agree on diagnosis? 

No 2 

IF NO, LIST DIAGNOSIS OF EACH PANEL MEMBER BELOW 
OTHERWISE, GO TO PAGl!: 3 

(Initials) 

PI ______ 

ICOIO Cede 

2 ______ 

3 ______ 

ConSUltant 
4 ______ 

II Jhll iii 
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MEN I S HEALTH STUDY 
PATHOLOGY PANEL REPORT FORM (continued) 

LYMPHOMA 11,1 

CASE STUDY 101 - - - - - __ -,-I 
DESCRIPTION OF HISTOLOGY: 

DIAGNOSIS: 

If not a lymphoma 

__1____ _ 
ICD/O ,:ode 

If a lymphoma 
Classification by Modified Rappaport System 

1 1 
-ICD/O :ode 

Classification by Working Formulation 

-ICD/O (Ode 

Date Review ComplEted: 
1_1_1 1 1 1 1_1_ 

MO DA YR 

Signature of Principal Investigator 
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APPENDIX D 

Selected Cancers Study 
Pathology Panel Report Form for Sarcoma 

r 

t 
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1 
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MEN I S HEALTH STUDY 

PATHOLOGY PANEL REPORT FORM 


SOFT TISSUE SARCOMA I~I 


______1-1CASE STUDY ID' 


TUMOR REGISTRY ________________ 


DATE OF SURGERY OR BIOPSY 
MO DA YR 

MATERIALS REVIEWED 

Slides 

, stained _1­
, unstained 

Tissue block 

Yes l---II.~ If yes, how many? 

No _12 

Other (describe) 

ANATOMIC SOURCE OF SPECIMEN 

TYPE OF 	 SPECIMEN REVIEWED 

Aspirate 1 

Needle Biopsy 2 

Punch Biopsy 3 

Surgical (Excision or Wedge) Specimen 4 

ADEQUACY OF MATERIAL 

Adequate 1 

Marginal 
EXPLAIN 	 BELOW 

Inadequate 

; 
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MEN • S HBALTH S'l'UDY 

PATHOLOGY PANEL REPORT FORM (continued) 


SOFT TISSUE SARCOMA I~I 


CASE STUDY 10' __1__1__1-1 

SPECIAL STAINS PERFORMED 

1. _________________________________________________________ 

2. 

3. 

4. 

5. 

OTHER SPECIAL STUDIES 

1. ___________________________________________________________ 

2. ___________________________________________________________ 

3. 

CONSENSUS DATA 

Do all panel members agree on diagnosis? Yes 

No 

1_ 1 

2 

IF NO, LIST DIAGNOSIS OF EACH PANEL MEMBER BELOW, 
OTHERWISE, GO TO PAGE 3 

(Initials) 

PI ___ 

ICD/O Code 

2 ___ _ _____I 

3 _______ 

Consultant 
4 _______ 
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MEN I S HEALTH STUDY 

PATHOLOGY PANEL REPORT FORM (continued) 


SOFT TISSUE SARCOMA I~I 


CASE STUDY ID# I-I 

DESCRIPTION OF HISTOLOGY: 

I DIAGNOSIS: 

I If not a sarcoma 

I ICII/O Code 

If a sarcoma 
Classification by AFIP System 

ICII/O Code 

Date Review C<'lnpleted: 
I I I I I I I I 

MO DA YR 

Signature of Principal Investigator 

I 
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APPENDIX E 

. Selected cancers Study 
Pathology Panel Report Form for 

"881 and Nasopharyngeal cancer 





MEN'S HEALTH STUDY 

PATHOLOGY PANEL REPORT FORM 


NASAL/NASOPHARYNGEAL III 


CASE STUDY 10# __1__1__1-1 


TUMOR REGISTRY _______________ 

DATE OF SURGERY OR BIOPSY 1_1_ 
MO DA YR 

MATERIALS REVIEWED 

Slides 

# stained _1­
# unstained 

Tissue block 

Yes l--~"~I f yes, how many? 1_ 

No 2 

Other (describe) 

ANATOMIC SOURCE OF SPECIMEN 

TYPE OF SPECIMEN REVIEWED 

Aspirate 1 

Needle Biopsy 2 

Punch Biopsy _13 

Surgical (Excision or Wedge) Specimen 1_ 4 

ADEQUACY OF MATERIAL 

Adequate 

Marginal 

Inadequate 

1 

EXPLAIN BELOW 
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________________________________________________________ _ 

MEN I S HEALTH STUDY 

PATHOLOGY PANEL REPORT FORM (continued) 


NASAL/NASOPHARYNGEAL III 

CASE STUDY ID' ____ 1____ ' __ 1__ 1-1 

SPECIAL STAINS PERFORMED 

1. 

2. 

3. 

4. 

5. 

OTHER SPECIAL STUDIES 

1. __________________________________________________________ 

2. 

3. 

CONSENSUS DATA 

Do all three panel members agree on diagnosis? Yes 

No 

,__ 1 

2 

IF NO, LIST DIAGNOSIS OF EACH 
OTHERWISE, GO TO PAGE 3 

PANEL MEMBER BELOW, 

(Initials) 

PI _____ 

ICDIO Celie 

--'-­ -- '--­

2 _____ '-- -- --'.. _'-­

3 ____ '-'--'--'_._'-' 
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MEN'S HEALTH STUDY 

PATHOLOGY PANEL REPORT FORM (continued) 


NASAL/NASOPHARYNGEAL 111 


CASE STUDY lOf - - - - ____ 1-1 

DESCRIPTION OF HISTOLOGY: 

DIAGNOSIS: 


Classification by WHO System 


lCD,') Code 

Classification by Heffner Modification 

ICD/') Code 

Date Review ComplE~ted: 
I I I I I I I I 

MO DA YR 

Signature of Principal Investigator 
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APPENDIX F 


Selected Cancers Study 

Pathology Panel Report Form 


for Primary Liver Cancer 








------------------------------------

MBH'S REALTB S'l'UDY 
PATHOLOGY PANEL REPORT FORM 

LIVER I!I 

CASE STUDY 101 ___1_1_'_1_1-1 

TUMOR REGISTRY _______________________ 

DATE OF SURGERY OR BIOPSY _1_' 
MO DA YR 

MATERIALS REVIEWED 

Slides 

it stained _1_1 

t unstained _1_1 

Tissue block 

Yes 1--001""1£ yes, how many? 
_, 2No 

Other (describe) 

ANATOMIC SOURCE OF SPECIMEN 

TYPE OF SPECIMEN REVIEWED 

Aspirate 1 

Needle Biopsy 

Punch Biopsy 

2 

3 

Surgical (Excision or Wedge) Specimen 1_ 4 

ADEQUACY OF MATERIAL 

Adequate 

Marginal 

Inadequate 

1 

EXPLAIN BELOW 
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MEN' S HEALTH STUDY 

PATHOLOGY PANEL REPORT FORM (continued) 


LIVER Iii 


CASE STUDY ID' _1_1_1___1-1_ 

SPECIAL STAINS PERFORMED 

1. ______________________________________________________ 

2. ________________________________________________________ 

3. _________________________________________________________ 

4. _______________________________________________________ 

5. ________________________________________________________ 

OTHER SPECIAL STUDIES 

1. ___________________________________________________________ 

2. ___________________________________________________________ 

3. ____________________________________________________________ 

CONSENSUS DATA 

Do all three panel members agree on diagnosis? Yes 1 

No 1_ 2 

IF NO, LIST DIAGNOSIS OF EACH PANEL MEMBER BELOW, 
OTHERWISE GO TO PAGE 3 

(Initials) ICD/O Code 

PI _______ 

2 _______ 

3 ______ 
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MBN 's BBAL'l'B 8'ftJDy 
PATHOLOGY PANEL REPORT FORM (continued) 

LIVER I,!I 

CASE STUDY IDt 1_'_1_'_'_..1_1-1_1 

DESCRIPTION OF HISTOLOGY: 

DIAGNOSIS: 


Classification by WHO System 


ICD/(I Code 

Classification by Peters Modification 

-'_._-­
ICD/O Code 

Date Review COII?leted: 
I 1 I I I I I I 

MO DA YR 

Signature of Principal Investigator 
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APPENDIX G 

Selected Cancers Study Subject Questionnaire 

Note: The questionnaire used for a next-of-kin or other 
sutiable proxy respondent did not include certain questions (e.g., 
about their sexual orientation or contact with chemicals in 
Vietnam). Otherwise, the questions were identical except that 
the proxy questionnaire referred to a third party (e.g., "Did he 
ever ...?" rather than "Did you ever ...?"). In addition, the 
proxy respondent was asked five questions about his or her 
relationship to the study subject (Section 1-note there is no 
Section H). 

Interviewers who were fluent in each language administered the 
questionnaire in English, Spanish, and Cantonese Chinese, 
using professionally-made translations. 

( 

f 





TIK: 1 	 AM
BEGAN _I_I: I_L_I PM 

INTRODUCTION 


Hello, may I speak to Mr. (NAME)? 

• 	 IF RESPONDENT NOT AVAILABLE,ASK: Can you suggest a convenient time when I cOII.d reach 
him? TERMINATE CONTACT AND RECORD RESULTS ON RECORD OF CALLS. 

• 	 IF RESPONDENT AVAILABLE, CONTINUE. 

Hello, my name is (NAME). I am calling on behalf of the (TUMOR REGISTRY) and the Cell:ers for 
Disease Control of the U.S. Public Health Service. Under the authority of the Publ,: Health 
Service Act, we are conducting s nationwide study concerned with the health of men in th! United 
States called the Men's Health Study. You should have received a letter describing this lRpOrtant 
study from Dr. (NAME), of (TUMOR REGISTRY). Do you remember receiving this letter? 

YES 1 

NO 2 (BOX 1) 


The letter you received described the Men's Health Study, which will involve telephone ilcerviews 
with over 3,000 men. You are one of a number of people in the (TUMOR REGISTRY) area bellg asked 
to participate. All information you give us during the interview will be kept strictly :lnfiden­
tial as deacribed in the letter. Unless you have questions or would like some more inforn~tion, I 
would like to begin the interview now. (ANSWER ANY QUESTIONS BEFORE CONTINUING) (START I~TERVIEW) 

BOX 1 

INTERVIEWER, READ IF RESPONDENT DID NOT RECEIVE LETTER: 

I'm sorry that you haven't received the letter. We mailed the letter to (ADDRE:S, 
CITY, STATE, ZIP). Is that your correct mailing address? 

• 	 (IF YES) Apparently it has been delayed in the mail, but let me briel ly 
tell you what it says. 

• 	 (If NO) What is your complete address? (RECORD ON RIS) Let me br~e I ly 
tell you what the letter says. 

You are one of over 3,000 men being asked to participate. The purpoae of the Mer's 
Haalth Study is to collect information that will be used to find out if there is a 1 j nk 
between certain occupationa, environmental and medical factors and a numbel of 
illnesaea. Through the information obtained from this study, we hope to find a better 
means of preventing these illnesses. This information will be collected in a telept(ne 
interview, which contains questions on topics such as medical history, occupation, End 
lifeatyle. The interview usually takes less than an hour. 

I want to aaaure you that the information you give us will be kapt atrictly confidEn­
t ial. Your name will never be used in any reports and no one outside the U.S. Put .ic 
Health Service or the private research firms involved with this study wi 11 know ) ou 
have participated. I also want you to know your partiCipation is entirely voluntll'Y. 
There is no penalty for not participating, nor will it affect any benefits you might be 
entitled to. If at any time you do not wish to answer a question, please let me kll"w, 
and I will go on to the next question. Unleas you have questions or would like s(me 
more information, I would like to begin the interview now. (ANSWER ANY QUEST: IINS 
BEFORE CONTINUING) (START INTERVIEW) 
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5[CTION A 

BACKGIIOlN) CHARACTERISTICS 

A-1. first, I'd like to aak you aome 
What ia your date of birth? 

questions about your background. 

1_1_11_1_1 
KlNTH DAY 

1 1 ! 9 ! 
YEAR 

;7-32 

BOX A 

IS BIRTH YEAR BETWEEN 1929 AND 195)? 

YES • •• • • 1 (A-2) 

. h::'·", ,." ..,h. '.: :h:.·,:': :".:::,:, .....-::J 
viewing men who were born betwen 1929 and 195). 

A-2. What (county/state) did you live in four months ago? 

OR 

(A-4) 
---------CO~~~TY~--------

OK ••• 998 (A-) 

____:"::":"=­____ (A-4) 

STATE 
OK ••• 98 (A-J) 

:i~-35 

:»-37 

A-J. What city did you live in four montha ago? 

CITY 
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A-/l·. Did you have a telephone in your houeehold four IIOnths ago? 

YES 
NO 2 38 

A-5. In what city and state or foreign country were you born? 

OK 

CITY 
••• 9998 

39-42 

_________ (I· 7) 43-44 

OR 

STATE 
OK ••••• 98 

__________ (I ··6) 

fOREIGN COUNTRY 
OK 998 (I.· ·7) 

45-47 

A-6. When did you first move to the U.S.? 

9 48-49 

OK •• 98 

A-7. Whet is your preeent marital status? Are you: 

Herried, 
Living aa Harried,. 
Widowed, 
Divorced, 
Separated, or 
Never Harried? 
OK . . 

1 

2 
3 
4 
5 
6 
8 

50 

A-8. What is your race? Are you: 

White, 
Black, 
Aaian, Pacific Islander, 
American Indian, or Alaskan Native? 
OK ••••••••••••••••• 

2 
J 

/I 
8 51 
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A-9. 	 Are you Hispanic? 

YES 
NO 2 

OK 8 52 

A-10. 	 Was your mother born in the United States? 

YES 	 1 (A-12) 

NO 	 2 (A-ll) 

OK 	 8 (A-12) 53 

A-11. 	 In whst country was your mother born? 

COUNTRY 
OK ••• •• 998 ~4-56

A-12. 	 Most people in the United States have ancestors who came from other parts of the world. 
Which countries did your mother's ancestors COllie from? (LIST UP TO 4) 57 

~8-60 

COUNTRY '1 
:1-63 

COUNTRY '2 
:4-66 

COUNTRY IJ 

:7-69 
COUNTRY '4 

OK •• 	 998 

A-1J. 	 Was your father born in the United Statea? 

YES (A-15) 70 

NO 2 (A-14) 

OK 8 (A-15) 


A-14. 	 In what country was your father born? 

COUNTRY i1-73
OK ••• •• 998 
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A-1~. ~ich countriee did your f.ther'a ancestora co.e fra.? (LIST UP TO 4) 

COUNTRY I' 

COUNTRY 12 

74 

75-77 

78-80 

IlK •• 

COUNTRY I) 

COUNTRY 14 
• 998 

81-83 

84-86 

A-16. What ia the higheat grade or year of ragular achool or college that l!!!!. have collpletl.'I? 

til f"ORMAL SCllKlLING ... • 01 
KINDERGARTEN - 6TH GRADE • • 02 
7TH - 9TH GRADE ..... .OJ 
10TH - 11TH GRADE .... •• 04 
12TH GRADE, COMPLETED HIGH SCHOOL • 05 
POST HIGH SCtm.. TRAINING OTHER THAN 

COLLEGE (E.G., VOCATIONAL OR 
TECHNICAL TRAINING). • • • •• .06 

1 - ) YEARS Of" COLLEGE, .... • 07 
4 YEARS Of" COLLEGE, BACHELOR'S 

DEGREE •••••••••• • 08 
5 OR IIIRE YEARS Of" COLLEGE. 

POST-GRADUATE WORK .09 
IlK •••••••••• . . . • 98 

87-88 

A-17. What ia the higheat grade or year of regular achool or college that your MOther 
cOllpleted? 

NO f"ORMAL SCHOOLING •• 
KINDERGARTEN - 6TH GRADE 
7TH - 9TH GRADE ., • • 
10TH - 11TH GRADE ••• 
12TH GRADE, COMPLETED HIGH SCHOOL 
POST HIGH SCHOOL TRAINING OTHER THAN 

COLLEGE (E.G., VOCATIONAL OR 
rECHNICAL TRAINING). • • • • • 

1 - ) YEARS Of" COLLEGE, •••• 
4 YEARS Of" COLLEGE, BACHELOR'S 

DEGREE. • • • • • • • • • 
5 OR IIIRE YEARS Of" COLLEGE, 

POST-GRADUATE WORK • 
OK ••••••••••••• 

• 01 
• 02 
• 0) 
• 04 
• 05 

• 06 
• 07 

• 08 

.09 

• 98 
89-90 
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A-18. 	 How .any brothers and sisters do you have who lived with you when you were growing up? 
Please include those who sre living or deceaaed as well as hslf or step brothers and 
sisters. 

1_1_1 
NUMBER 

NONE 00 (A-2S) 
n-92OK 	 98 (A-2S) 

Plesse give me the eex and age of each of these brothers and~ 
sisters who is still alive. 

A-19. SEX A-20. AGE 

a. MALE. 1 I_I-I ;3-95 FEMALE. 2 OK . 98 

b. MALE. 1 I_I-I 
FEMALE. 2 OK . . 98 16-98 

c. MALE. 1 I_I-I '19-101 
FEMALE. 2 OK 98 

d. MALE. 1 I_I-I 1Il2-104 
FEMALE. 2 OK . 98 

e. MALE. 1 
. I_I-. I III )-107 

FEMALE. 2 OK 98 

f. HALE. 1 I_I-I 1113-110 
FEMALE. 2 OK 98 

L L-128 

A-21. Have any of your brothers or sisters who lived with you when you were growing up died? :121 
YES. (A-22) 
NO 2 (A-ZS) .6 
OK • 	 8 (A-2S) 
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Please give me the aex, age at death, and year of death for each 
of these brothera or sisters who died. 

A-ZZ. SEX A-23. AGE AT DEATH A-24. YEAR OF DEATH 

17-21 
a. MALE. 1 I_I-I I_1_1,.L1_1_I 

FEMALE. Z OK • 98 OK . 98 

b. MALE. 1 I_I-I I_1_1,.L1_1_I 22-26 
FEMALE. 2 OK • . 98 OK 98 

c. MALE. 1 27-31 I_I-I I_1_1,.L1_1_I 
FEMALE. Z OK 98 DK 98 

d. MALE. 1 32-36 I_I-I I_1_1,.L1_1_I 
FEMALE. Z OK • 98 OK 98 

e. MALE. 1 37-41 I_ I-I I_1_1,.L1_1 _ I 
FEMALE. 2 OK • 98 OK • 98 

f. MALE. 1 I I 42-46 _I- I_1_1,.L1_1_I 
FEMALE. Z OK 98 OK • 98 

47-76 

A-Zo;. 	 In what city and state or foreign country did you live the longest during your chHdh"od, 
that is, the time up to the age of 18? 

77-80 
CITY 

OK ••• • "998 

81-82 
STATE 

OK ••• 98 
OR 

83-85 
FOREIGN COUNTRY 

OK • • 998 

A-Z6. For how msny years, up to age 18, did you live there? 

1_1_1 
NUMBER 86-87 

OK •.• 98 
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A-27. Would you deacribe the araa whera you lived during your childhood 88: 

Rural, farm land, 

Town or village, 

Suburban, 

Urban, city, or 

So_thing alaa? 


lB-89 
(SPECIfY) 

OK ••••••• ••••••• 0 

A-ZO. When you were 0 years old, in what kind of dwelling did you live? Waa it a: 

Single faaily houee, 1 
Duplex or 2-fa.ily house, ,
2
An apartment, or 
SOMething else? • • • • • 4 

~'IJ-91 
(SPECIfY) 

OK ••••••• o 

A-29. Did your family own or rent that dwelling? 

OWN • 1 

RENT 2 
OK • o 

A-'O. In whet religion were you raiaed? (CODE ALL THAT APPLY) 

NONE ••• ;3 
CATHOLIC. ,4 
PROTESTANT ,5 
JEWISH •• ,6 
MORMON OR LATTER DAY SAINTS ,7 
SEVENTH DAY ADVENTIST i8 
OTHER ••••••••••• i9 

10 :-101 
(SPECIfY) 

OK ••••••• •••••• 8 
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SECTION B 

MEDICAl HISTORY 

Now I'd like to ask you some questions about your health and medical history. Some of the 
conditiona I will ask about are rare and you may not have heard of them. 

Did a doctor ever tell you that you had In what year were you first told by a doct cr 
(CONDIT ION)? that you had that? 

8-1a. Infectious mononucleosis or 
. 

mono? 8-lb. 	 I 1 I 9 I I I 16-16 
YES · 1 (B-lb) 
NO · · 2 (8-2a) OK 98 
OK 8 (8-2a) 

8-2a. Hepatitia, serum hepatitia or 8-2b. 	 I 1 I 9 I I I 19-21 
yellow jaundice? 

YES 1 (8-2b)
NO 

· 
 OK • 98 

· 2 (8-3a) 
OK 8 (B-3a) 

8-3a. Cirrhoais of the liver? B-Jb. 	 I 1 I 9 I I I 22-24 
YES · 1 (B-3b)
NO 2 (8--4a) OK 98 
OK · 8 (8-4a) 

8-4a. Liver diaease other than hepatitis B-4b. 	 I 1 I 9 I I I 25-27 
or cirrhoais? 

YES · 1 (B-4b) OK 98 
NO 2 (8-Sa) 
OK · 8 (8-Sa) 

8-Sa. Multiple sclerosis? B-Sb. 	 I 1 I 9 I I I 28-30 
YES 1 (8-Sb) 
NO 2 (8-6a) OK 98 
OK 8 (B-6a) 

8-6a. Leprosy? 31-33 8-6b. 	 I 1 I 9 I I I 
YES 1 (8-6b) 
NO 2 (8-7a) OK 98 
DK · 8 (8-7a) 
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Did a ~ ever tell you that you had In what year were you firat told by a doctor 
(CONDITION)? that you had that? 

"B-7a. Systemic lupus erythematosis, lupus B-7b. I 1 I 9 I I I 34-36 
or SLE? 

YES 1 (8-7b) OK. 98 
NO 2 (8-8a) 
OK . 8 (8-8a) 

8-8a. Caliac disease or nontropical sprue? B-8b. I 1 I 9 I I I 37-39 
YES 1 (B-8b) 
NO 2 (B-9a) OK 98 
DK 8 (B-9a) 

B-9a. Neurofibromatosis or B-9b. I 1 I 9 I I I ~O-42 
Von Recklinghausen's Disease? 

YES • 1 (B-9b) OK • 98 
NO 2 (8-10a) 
OK B (B-l0a) 

B-l0a. familial polyposis of the colon or B-l0b. I 1 I 9 I I I D-45 
Gardner's Syndrome? 

YES 1 (B-l0b) OK 98 
NO 2 (B-11a) 
OK 8 (B-11a) 

B-11a. Hemochromatosis? B-11b. I 1 I 9 I I I 46-48 
YES 1 (B-l1b) 
NO 2 (B-12a) OK . 98 
OK 8 (B-12a) 

B-12a. 8ell's Palsy? 8-12b. I 1 I 9 I I I '19-51 
YES 1 (B-12b) 
NO 2 (B-13a) OK 98 
OK 8 (B-13a) 

B-13a. Chloracne, that is, acne caused by ex­ B-13b. I 1 I 9 I I I "2-54 
posure to chemicals, not regular acne? 

YES . 1 (8-13b) OK 98 
NO 2 (B-14a) 
OK 8 (B-14a) 

B-14a. Paget's disease? 
YES . B-14b. I 1 I 9 I I I 

1 (B-14b) OK • . ~'5-57 
98 

NO 2 (B-1S) 
OK 8 (B-H) 

160 



8-15. Did you ever have chicken po~? 

YES 
NO 
OK 

2 
8 

58 

8-16. Did a ~ ever tell you that you had allergies? 

YES 
NO 
OK 

, 11-17) 

2 '11-18) 
8 11-18) 

59 

8-17. What are you allergic to? 

a. ______________________________ 

60-61 

62-64 

b. _________________ 65-67 

c. ______________________________ 68-70 

OK •••••••••• 998 

8-18. Did a ~ aver tell you that you had arthritia? 

YES 
NO 
OK 

2 
8 

[~-19) 

[~-20) 

[~-20) 
71 

8-19. Did the doctor say it was rheumatoid arthritis? 

YES 
NO 
OK 

1 
2 
8 

72 

8-20. These na~t questions are about operstions 
Have you had your appendi~ removed? 

or surgical procedures you might have hlc. 

YES 
NO 
OK 

2 
8 

73 

8-21. Have you had your tonsils removed? 

YES 
NO 
OK 

1 

2 
8 

74 
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B-22. Have you had a joint replaced by an artificial one? 

YES • 1 (B-2J) 
NO 
OK. 

2 (B-26) 
8 (B-26) 75 

76-77 

B-23. 
Which jointa were replaced? 
(PROBE FOR SIDE OF BODY) 

In what 
(~) 

B-24. 
year was your 

r.!!.!!! replaced? 

B-25. 
Have any .2!!!!!.!: joints 
been replaced? 

a. rINGER - LEn 1 (B-248) 

b. rINGER - RIGHT 1 (B-24b) 

.................................... 

c. WRIST - LEn 1 (B-24c) 

d. WRIST - RIGHT 1 (B-24d) 

................................. 
e. ELBOW - LEn 1 (B-24e) 

f. ELBOW - RIGHT 1 (B-24f) 

............................. " ....... 

g. SHOULOER- LEn 1 (B-24g) 

h. SHOULOER- RIGHT 1 (B-24h) 

................................. 
i. HIP - LEn 1 (B-241) 

j. HIP - RIGHT 1 (B-24j) 

................. ., .. '" .............. 
k. KNEE - LEn 1 (B-24k) 

1. KNEE - RIGHT 1 (B-241) 

...................................... 

m. ANKLE - LEn 1 (B-24m) 

n. ANKLE - RIGHT 1 (B-24o) 

...................................... 

o. TOE - LEn 1 (B-24o) 

p. TOE - RIGHT 1 (B-24p) 

a. 

b. 

......
c. 

d. 

......
e. 

f. 

......
g. 

h. 

......

i. 

j. 

......
k. 

1. 

......
m. 

n. 

......

D. 

p. 

I 1 
OK 

I 1 
OK .....

I 1 

I 9 I I I 

· 98 . · 
I 9 I I I 
. 98 ..................

I 9 I I I 

.. 

.. 

.. 

.. 1\ 

... 

.. 

.. 

.

...................................... 

.. 

.................................... 

.

.

.

.

0 

.

.

.

YES 
NO 
OK 

.....

YES 
NO 
OK 

YES 
NO 
OK 

...... " 

YES 
NO 
OK 

YES 
NO 
OK 

....

YES 
NO 
OK 

....

YES 
NO 
OK 

....

YES 
NO 
OK 

.

. 

...

..

..

..

· 
.........

· · 

· 
· 

................. 

· · · 

· · 

........

· 
· · 

.........

· · 
· · 
.........

· · · · 
· · 

· 

.....

. 

~ ...... 

. 

.....

.....

. 

....

.

e 

.

.

1 (B-23) 
2 (B-26) 
8 (B-26) 

............. 

1 (B-23) 
2 (B-26) 
8 (B-26) 

1 (B-2J) 
2 (B-26) 
8 (B-26) 

........................ 

1 (B-23) 
2 (B-26) 
8 (B-26) 

1 (B-23) 
2 (B-26) 
8 (B-26) 

............. 

1 (B-23) 
2 (B-26) 
8 (B-26) 

............. 

1 (B-23) 
2 (B-26) 
8 (B-26) 

............. 

1 (B-23) 
2 (B-26) 
8 (B-26) 

OK 

I 1 
OK .....
I 1 
OK 

I 1 
OK .....

I 1 
OK 

I 1 
OK 

.....

I 1 
OK 

I 1 
OK ....

I 1 
OK 

I 1 

98 

I 9 I I I 
98 ................· ..

I 9 I I I 
98 · · 

I 9 I I I 

· 98 ................· ..
I 9 I I I 

98 · 
I 9 I I I 

98 
.................· 
I 9 I I I 

98 · · 
I 9 I I I 

98 .................· · 
I 9 I I I 

98 · 
I 9 I I I 

OK ....
I 1 

· · · 9B ..................
I 9 I I I 

OK 

I 1 

98 · · ·
I 9 I I I 

OK .....

I 1 

· 98 · ...................

I 9 I I I 
OK 

I 1 
OK 

· 98 · ·
I 9 I I I 

98 · · 

7B-BO 

BI-B} 

84-B6 

10-92 

·~3-95 

"6-9B 

~19-101 

1:2-104 

1: 5-107 

11)8-110 

Ll-11} 

1J 7-119 

lW-122: 

12>-125 
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8-26. 	 HaYe you eyer had s pin, plate, staple, or screw inserted after an injury or for BOIl! 

other reaaon? 

YES • 1 (1-27) 

1\11 2 (11-31) 16 
OK. 	 8 (1-31) 

17-18 

a. 
SHE 1 

b. 
SIrE 2 

c. 
SITE 3 

8-27. In Which parts of 
your body? (PROBE 
fOR SIDE Of 
BODY) BODY SITE BOOY SITE BOOY SITE 

8-28. In what year 
W88 it first 
ineerted? 

I 1 I 9 I I I 

OK •••• . 98 

I 1 I 9 I I I 

OK •••• ,98 

111 9 I I 

IlK •• · . . . 98 

8-29. Ie it etill in 
place? 

YES · . . 1 
NO. . · . 2 
OK • 8 

YES · . 1 

NO. · . . . 2 
OK • 8 

YES . . 
NO • . 
OK • . 

B-JO. Heve any ~ 
perta of your 
body had a pin, 
plate, staple, 
or acrew inserted? 

YES. 1 (B-27b) 
NO · 2 (8-31) 
OK. . · 8 (B-31) 

YES. · . 1 (B-27c) 
NO 2 (8-31) 
OK. . 8 (8-31) 

YES. · 1 

NO • 
IlK • 

19-24 

25-30 .-I 

1 

2 .B-33 
8 

(E .27d) 34-36 
2 (E -31) 

· 8 (E ·31 ) 

163 
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B-31. Have you ever had any other pieces of metal or plastic implanted by a doctor? 

YES 
NO 
OK 

(B-32) 
2 (B-37) 
8 (B-37) 54 

';5-56 

a. 
SITE 1 

b. 
SITE 2 

c. 
SITE 3 

B-32. In what part of 
your body? (PROBE 
FOR SIDE OF 
BODY) BODY SITE BODY SI rE BODY SIrE 

B-33. What was 
implanted? 

B-34. In what year 
was it first 
implanted? 

I 1 I 9 I I I 

OK • 98 

I 1 I 9 I I I 

OK • 98 

I 1 

OK 

I 9 I I I 

98 

B-35. Is it still in 
place? 

YES 1 
NO 2 
OK • 8 

YES 1 

NO 2 
OK • 8 

YES 
NO 
OK 

1 

2 
8 

B-36. Have any other 
pieces of metal 
or plastic been 
implanted by a 
doctor? 

YES. 1 (B-32b) 
NO 2 (8-37) 
OK • 8 (8-37) 

YES. 1 (B-32c) 
NO 2 (8-37 ) 
OK 8 (8-37) 

YES. 
NO 
OK • 

1 (B-32d) 
2 (8-37) 
8 (8-37) 

:7-62 

;3-68 

;-77 

7[-80 

81-103 
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B-37. After age eighteen, were you ever injured seriously enough to require medical attent,.on? 

YES 	 (E ·JB) 
NO 	 2 (E· 42) 
OK 	 8 (E· 42) 

1ST 
a. 
INJURY 2NO 

b. 
INJURY JRD 

c. 
INJURY 

B-JB. In that injury, what 
parta of your body were 
affected? (PROBE rOR 
SIDE or BODY AND SITES 
or BODY INJURED) 

1. 

2. 

SITE 

SUE 

or 

or 

INJURY 

INJURY 

1. 

2. 

SITE or 

SUE or 

INJURY 

INJURY 

1. 

2. 

SITE or 

SITE OF 

INJL, Y 

INJU ~ Y 

3. 
SITE OF INJURY 

3. 
SITE OF INJURY 

3. 
SITE OF INJU lY 

B-39. What type of injury did 
you have to your (~)? 

1. 
TYPE or INJURY 

1. 
TYPE OF INJURY 

1. 
TYPE OF INJU If 

2. 
TYPE or INJURY 

2. 
TYPE OF INJURY 

2. 
TYPE or INJU ! f 

J. 
TYPE or INJURY 

3. 
TYPE or INJURY 

J. 
TYPE OF INJU !f 

B-40. In what 
happen? 

year did this 1_1_1...!...1_1_1 
OK •••• •• 98 

1_1_1...!...1_1_1 
OK • • •••• 98 

1_1_1...!...1_1. 
OK •••• 

._1 
98 

B-41. Have you had any other 
injuries aerioua enough 
to require medical at ten­
tion after age eighteen? 

YES. 1 (B-J8b) 
NO 2 (B-42) 
OK • . 8 (B-42) 

YES. 
NO 
OK • 

1 (B-J8c) 
2 (B-42) 
8 (B-42) 

YES. 
NO 
OK • 

1 (B-JI III) 
2 (B-4: : I 
8 (B-4: 

B-42. 	 Did you ~ receive wounds where any pieces of metal Dr plastic were not completely 
removed? 

YES 1 (B-1:) 
NO 2 (B-1 I ) 

OK 8 (B-1 i) 

1051 


16 

17-18 

19-24 

25-30 

31-36 

37-42 

43-48 

49-54 

55-60 

61-63 

64-107 

108 
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8-4J. 	 Have you elready told .. about all of theee injurie.? (If YES, ASK "Mhlch injuria. were 
they?" If NO, ASK 8·'8 - 8-41. ENTER INJURY I.) 

.'--­
INJURY' 

b._~~ 
YES .. • 1 INJURY I 
NO •• 2 (B'8-841) ][19-113

B-44. 	 Before two yeara ago, were you ever told by a doctor that you had cancer, including J;~ 
ekin cancer? 

YES •• • 1 (8-45) 
NO • 2 (8-50) 16 
OK. • 8 (8-50) 

l7-18 

a. 
1ST CANCER 

b. 
2M> CANCER 

c. 
JRD CANCER 

8-45. What type of 
cancer wae it? 

SITE/TYPE SITE/TYPE SITE/TYPE 

8-46. In what year wera 
you firat told 
that you had 
(SITE/TYPE) 

I 1 I 9 I I I 

OK •••• •• 98 

I 1 I 9 I I I 

OK ••• , .. 98 

I 1 I 9 I I I 

OK •••• •• 98 

8-47. were you treated 
with surgery. 
rsdiation, or 
chellOtherepy? 
(CIRClE AlL THAT 
APPLY) 

NO TREATMENT 1 (8-49) 
SURGERY ••• 1 (8-49) 
RADIATION. • 1 (8-49) 
CHEIIlTHERAPY 1 (8-48) 

NO TREATMENT 1 (8-49) 
SURGERY ••• 1 (8-49) 
RADIATION. • 1 (8-49) 
CHEMOTHERAPY 1 (8-48) 

NO TREATMENT 1 (B-49) 
SURGERY ••• 1 (8-49) 
RADIATION. • 1 (8-49) 
CHD«JTHERAPY 1 (8-48) 

8-48. Whet drugs were 
used? 

1. 

2. 

J. 
IlK. · ..... 998 

1. 

2. 

,. 
OK. · . . . . . 998 

1. 

2. 

3. 
OK. · ..... 998 

8-49. were you told by 
a doctor thst you 
had any ~ type 
of cancer. before 
two yesrs sgo? 

YES. · · . • 1 (B-45b) 
NO. · · . • 2 (8-50) 
OK. · · . • 8 (B-50) 

YES. · · . • 1 {8-45c) 
NO. · · •• 2 (8-50) 
OK • · · . • 8 (8-50) 

YES. · · . · 1 (8-45d) 
NO. · · . • 2 (8-SO) 
OK. · · . · 8 (8-SO) 

:. ~-30 

l-36 

r-39 
4[1-42 
4;-45 
4!-48 

4i-57 

5l-66 

61-75 

7(, -78 

166 




II! 

@II 

16-74 

8-50. Oid you ever have an organ transplant? 

YES 1 : I-51) 
NO 2 : I-54) 
OK 8 :1-54) 75 

8-51. Which organs did you have transplanted? (CIRCLE ALL THAT APPLY) 

76 
KIOf'£Y 1 
LIVER. 1 77 

HEART • 1 78 
1 79 CORNEA 

80 OTHER • 1 

81-82 
(SPECIfY) 

OK •• ••• 8 

8-52. Were you given drugs to suppress your immune system so that you wouldn't reject 

the organ(s)? 

YES (~-53) 

NO 2 (~-54) 
83 OK 8 (~-54) 

8-53. What were the names of these drugs? 84-85 
86-88 a. 

89-91 
b. 

92-94 c. 

OK . . .... 998 

8-54. Did e doctor ever tell you that you had sn immunodeficiency problem or e defect in your 
immune system? 

YES 1 (e-55) 
NO 2 (8-57) 95 
OK 8 18-57) 
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