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1. INTRODUCTION 

1.1 BACKGROUND 
Many Vietnam veterans believe that they may be at increased risk for a wicl ~ variety of 

diseases as a result of their military service in Vietnam. Until now, little objective e \ idence has 
been available on the health of Vietnam veterans relative to the health of other Ifeterans of 
similar ages and backgrounds. To address the concerns of Vietnam veteran~i Congress 
passed two laws mandating the conduct of studies of health effects related t:, service in 
Vietnam. In 1979, Public Law 96-151 (Veterans Health Programs Extension alld Improve
ment Act of 1979, [HR 3892], 93 STAT 1092-1098) required that the Veterans Ac Ininistration 
(VA) conduct an "epidemiological" study of U.S. veterans to assess the pos!ible health 
effects of exposure to herbicides and dioxin during the Vietnam conflict. In 1981, Public Law 
97-72 (Veterans' Health Care, Training, and Small Business Loan Act of 1981, I;R 34997], 
95 STAT 1047-1063) expanded this mandate to include the study of other enl'ironmental 
exposures that may have occurred in Vietnam. In 1983, the Centers for Dise,.se Control 
(CDC) became responsible for the design, conduct, and analysis of studies rE~nponsive to 
these laws. 

The study protocol that CDC developed called for three distinct but relclled studies 
(Centers for Disease Control, 1983). The first study, the "Vietnam Experience Stlldy" (VES) , 
is the subject of this monograph, which is entitled Health Status of Vietnam Ve erans. The 
monograph contains five volumes, of which this is Volume III (Medical Examinnion). 

The purpose of the second study, the "Agent Orange Study," was to aSSE!)s whether 
adverse health effects could be attributed to herbicide exposure in Vietnar". An initial 
evaluation of methods for assessing exposure, however, raised questions about l)rOceeding 
with the study. When we used current levels of dioxin in serum as an indicator 0: exposure, 
we found that few Army ground troops had been heavily exposed to herbicide~; in Vietnam 
or elsewhere (Centers for Disease Control, 1987). As a result, the proposed A~ Imt Orange 
Study was not conducted. 

The third study, the "Selected Cancers Study," was designed to evaluae Vietnam 
veterans' risks of contracting six cancers-non-Hodgkin's lymphoma, Hodgkill'S disease, 
soft tissue sarcoma, primary liver cancer, nasal carcinoma, and nasopharyllgeal carci
noma'-that some investigators have suggested may be related to phenoxyl13rbicide or 
dioxin exposure. The results of this study will be published in 1990. 

The purpose of the VES is to evaluate the health effects that may have resul1E!d from the 
"general experience" of having served in Vietnam. Although the major concem about the 
health of Vietnam veterans has focused on exposure to herbicides, particll arly Agent 
Orange and its dioxin contaminant, the possibility remains that factors in the Viet" am service 
experience other than herbicide exposure could have affected the subsequer t health of 
Vietnam veterans. Furthermore, Vietnam veterans who did not see active combat in Vietnam 
may, nonetheless, have been subjected to health-influencing events that were n(): part of the 
experience of those who served elsewhere. Thus, the Vietnam "experience' comprises 
numerous factors in addition to Agent Orange exposure, many of which are unkn( )wn, poorly 
defined, or not quantifiable. 

The VES was deSigned as a retrospective cohort study in which the health of a group of 
male U.S. Army veterans who served in Vietnam would be compared with the health of a 
group of male Army Vietnam-era veterans who did not serve in Vietnam. The stll:ly has four 
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major components: (1) a mortality follow-up; (2) a telephone interview; (3) a medic1.1 and 
psychological examination; and (4) an evaluation of reproductive outcomes and child Ilealth. 

The purpose of the mortality follow-up was to compare the rate of death among Viotnam 
veterans with the rate among a group of veterans who served elsewhere. The results ::>f the 
mortality follow-up have been published in a separate monograph (Boyle et al., 198i) and 
summary article (Centers for Disease Control Vietnam Experience Study, 1987). In briei, over 
the entire follow-up period through 1983, the postservice mortality in Vietnam veteral15 was 
17% higher than for other veterans. The excess mortality occurred mainly in the first ~. years 
after discharge from active duty, during which time the excess was about 45% and in, olved 
motor vehicle crashes, suicide, homicide, and unintentional pOisonings. After the :irst 5 
years, mortality among Vietnam veterans was similar to that of other Vietnam-era vei ~ ~rans, 
except for the rate of drug-related deaths, which continued to be elevated. 

The results of the other three components of the VES are the subject of this mono;lraph, 
Health Status of Vietnam Veterans. The titles and contents of the five volumes are as f() ilows: 
Synopsis (Volume I) -a summary of the VES results; Telephone Interview (Volume II)-a 
comparison of the past and present health status of Vietnam and other Vietnam-era vei ~ ~rans, 
in terms of various self-reported health outcomes; Medical Examination (Volume II] -the 
results of the physical health examinations; Psychological and Neuropsychological balua
tion (Volume IV) - the findings from the psychological and neuropsychological evalu 3tions; 
and Reproductive Outcomes and Child Health (Volume V) - the data on veterans' rep' )duc
tive outcomes and their childrens' health. 

The purpose of the medical and psychological examination component was to prO\ ide an 
objective evaluation of the current health status of Vietnam veterans. The medkal, or 
phYSical health, evaluation consisted of a comprehensive series of examinations anc tests. 
This broad approach was adopted in order to evaluate the diverse health concern 5 that 
Vietnam veterans have expressed and to examine the many health conditions that havl) been 
suggested as being associated with Agent Orange or dioxin exposure. A high q Jality, 
comprehensive examination was also provided as a service to the veterans, with the view 
that it would encourage them to partiCipate. 

In addition to providing an extensive screening evaluation of the overall health statw, of the 
veterans, results of the medical tests also provided a detailed evaluation of certain xgan 
systems that have been suggested as being most affected by dioxin-that is, the derllato
logic, hepatic, neurologic, cardiovascular, and immunologic systems. 

The many tests performed and the numerous factors that make up the V« !tnam 
"experience" present an almost limitless number of associations that could be evall/ated. 
Before we did the analysis, however, we selected several health outcomes of ~ I imary 
interest. These outcomes, or conditions, have been suggested as being associate (I with 
herbicide or dioxin exposure or as being sequelae of other components of the V (~tnam 
service experience, such as combat and stress. The factors in the Vietnam experience are 
numerous, and many are not well defined. Therefore, we can identify, to only a limited: xtent, 
the reasons for any differences in health between the Vietnam veterans and the com~ i trison 
group. 

1.2 OVERVIEW OF PRESENTATION 
In the following chapters in this volume (III), we compare the results of the VES m ~dical 

examination for a group of 2,490 male Army veterans who served in Vietnam with resl,lts for 
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a group of 1,972 Vietnam-era Army veterans who served elsewhere. The contEll1ts of the 
chapters are as follows: Chapter 2 - the general study procedures, including sele(:' ion of the 
sample and the study design, conduct, and analysis; Chapter 3-the participatior rates and 
characteristics of the study participants. Chapter 4 - a broad overview of the gen: ral health 
history of the two groups; Chapters 5 through 13 - the detailed findings according 10 specific 
organ systems; Chapter 14-a summary of the results of the individual organ system 
analyses and the key findings from the psychological and neuropsychological eXH llinations 
(described in detail in Volume IV). In tables in the appendixes to this volume, findi 19S for all 
medical examinations and tests for both groups of veterans are summarized and I: :>mpared. 
Three supplements (A, B, and C) to this monograph contain more detailed infoll nation on 
specific study procedures and the quality of the data. In Supplement A (Laborator, Methods 
and Quality Control), the procedures and quality control results for all of the labor, .tory tests 
are presented. Supplement B (Medical and Psychological Data Quality) contains t 1e results 
of our analyses of the quality of the data obtained from the medical and psychological 
examinations and tests. Supplement C (Medical and Psychological Procedure MCl1uais and 
Forms) contains copies of the procedures manuals, questionnaires, and data collection 
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forms used in the medical and psychological examinations. 
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2. 	 STUDY PROCEDURES 

In this chapter we describe the design, conduct, and analysis methods for t- e medical 
examination component of the Vietnam Experience Study (VES). The proCE I lures and 
methods described are those generally applicable to most, or all, of the or~an-specific 
analyses. Specific study procedures and methods for the examination of a partil;ular organ 
system are described in the chapter dealing with the organ system. 

2.1 	 COHORT DEFINITION 
The primary objective in defining the study and reference groups was to (Ibtain two 

cohorts that were as similar as possible with regard to major health-influencing fat :tors other 
than Vietnam service. To increl'l.se the likelihood that any differences between the cohorts in 
mortality or morbidity after discharge were the result of service in Vietnam rathu than the 
result of differences in preexisting health-related factors, we sought the highesl' degree of 
comparability. To achieve this objective, we included only veterans who met th: following 
criteria: 

a) U.S. Army veterans. Most military personnel who served in Vietnam \\ ere in the 
Army. Air Force and Navy personnel involved in the conflict were often ~lationed in 
other parts of Southeast Asia near Vietnam. Marine Corps personnel wer,] deployed 
in ways very similar to Army troops, but in smaller numbers, and a high I )roportion 
of all Marine Corps personnel of the Vietnam era spent time in Vietnam, tt I JS making 
it difficult to find an adequately large comparison group of Marines WiD had not 
served in Vietnam. 

b) Male veterans. On the basis of the sample size and the selection process 
described below, too few women would be included for any meaningf JI conclu
sions to be drawn about the health of female Vietnam veterans. 

c) Military occupational specialty (MOS) other than "duty soldier" or 'trainee. " 
During the early stages of the study, we found that men with behavior ,:r conduct 
problems were given the military occupational specialty of "duty soldi 3r" (MOS 
57A10). The probability of assignment to Vietnam for someone with this VlOS may 
have been based more on the individual's personal characteristics ttl m on his 
specific training. A military occupational specialty of "trainee" (09BOO) inc"1 cates that 
the individual never left basic or advanced training in the United States 

d) Single term ofenlistment in the Army. The background characteristics I Jf veterans 
who reenlisted may be very different from those of veterans who did n: t reenlist. 
Further, reenlistment carried with it more opportunity to serve in the counlr y of one's 
choice. Again, these characteristics may be associated with subseqUl!nt health. 
Because of the method of sample selection, the few men who enterE',j another 
branch of the military after their Army duty could be included in the stu: y cohort. 

e) Minimum of 16 weeks of active service time. Army regulations ~Iated that 
servicemen could not be sent to duty stations such as Vietnam until they had 
completed at least 16 weeks of active service time (U.S. Department of he Army, 
1967). 

f) 	 Pay grade E-1 to E-5 at discharge. These paygrades correspond to tho ranks of 
private through sergeant (or specialist 5th class). In many combat spec: alties the 
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vast majority of career soldiers had at least one tour of duty in Vietnam This 
restriction excluded most career soldiers for whom it would have been diffic Jlt to 
identify a comparison group of soldiers who had not served in Vietnam. 

g) 	 Entered military service for the first time between January 1, 1965 and 
December 31, 1971. This corresponds to the period when a substantial num: er of 
single-term volunteer or drafted soldiers were assigned to duty in Vietnam. E:,~fore 
and after this period, most U.S. servicemen in Vietnam were advisors (cmeer 
enlisted men and officers), who were few in number and who are disqualifi1ld for 
one or more of the criteria given above. 

h) 	 Duty stations for men in the comparison group limited to the United Stites, 
Germany, and Korea. On the basis of a pretest conducted by the Centers for 
Disease Control (CDC) if I May 1983, the vast majority of draftees and single· term 
volunteers who did not serve in Vietnam were assigned to these locations. I iIIore 
importantly, we believed that the assignment process for other countries w: rked 
differently than for Vietnam, the United States, Germany, and Korea. Therefor:, the 
background characteristics of those who served elsewhere may be quite difl ~rent 
from the background characteristics of those who served in Vietnam, the 1I1ited 
States, Germany, or Korea. 

To be included in the study cohort of Vietnam veterans, an individual had to have s; rved 
in Vietnam at any time during his term of enlistment. Although the Army designato d 12 
months as the normal maximum tour in Vietnam (U.S. Department of the Army, 196j' , we 
placed no minimum time on the actual number of months a veteran had to have sel"'l'l~d in 
Vietnam to be included in the study. For example, if a veteran was wounded and served only 
4 months of his 12-month tour in Vietnam, he was still included in the Vietnam cohort. A ~ ~mall 

number of men managed to serve two tours of duty in Vietnam within their term of enlist· lent. 
A non-Vietnam veteran had to have served at least one tour of duty in the United St:ltes, 
Germany, or Korea, and to have never served in the Army in Vietnam. 

The determination of an eligible veteran's cohort status was based entirely Ilpon 
information contained in Army personnel files; these records listed the countries in wll ch a 
veteran had served. Two circumstances led to a recheck of the personnel files of :ome 
veterans. This resulted in a change in the original cohort designation of a few ffilldical 
examination participants. In the first circumstance, the records of 15 veterans ori~ inally 
placed in the Vietnam cohort were rechecked because, when asked questions aboui their 
Vietnam service experience during the telephone interview, these veterans stated tha: they 
had not served in Vietnam. After their military records were reviewed, one modical 
examination participant had his cohort designation changed from Vietnam to non-Vie'llam; 
for the other 14, the records indicated that they had served in Vietnam. In the SE I :ond 
circumstance, the records of 254 veterans originally placed in the non-Vietnam cohort lVere 
rechecked because during the psychological examinations they reported at leas' one 
symptom of combat-related post-traumatic stress or at least one combat experience This 
resulted in six medical examination participants having their cohort designation cha Ilged 
from non-Vietnam to Vietnam. The military records of the other 248 veterans containod no 
evidence that they had ever served in Vietnam. 

Two other independent reabstractions of military records were also performed to d eter
mine the accuracy of cohort classification for the study. In the first, all 446 deceased rTim in 
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the VES mortality study were found to be correctly classified. In the second, a blin:1 recheck 
of a systematic sample of records Indicated that misclassification of place of servici ~ was not 
a substantial problem. 

2.2 SELECTION OF EXAMINATION PARTICIPANTS 
Vietnam-era veterans were randomly selected from a set of computer tapes I::mtaining 

"accession numbers," each of which refers to a unique military personnel recorcl on file at 
the National Personnel Records Center (NPRC) in St. Louis, Missouri. NPRC sUPI:lied CDC 
with a restricted range of about five million accession numbers for U.S. Army vetera 1S whose 
service records NPRC received between September 1964 and June 1977. NPRC ostimated 
that the vast majority of discharged U.S. Army Vietnam-era veterans would be inclu,: ed in this 
set. 

From a pilot test conducted in September 1983, we estimated that about 40~~, of Army 
veterans randomly selected from the NPRC files would meet the eight eligibiliy criteria 
outlined above and that about half of these would have served in Vietnam. Thus, 10 identify 
16,000 to 17,000 qualified veterans, the required starting sample size was abc lit 43,000 
veterans. 

A random number-generating program was used to select the sample of abclJt 43,000 
accession numbers from the larger group of numbers on file. The sample was sp lit into 12 
equal random samples for ease of processing. The decision to disqualify "short-t: rm men" 
(less than 16 weeks of active service time), "trainees," and "duty soldiers" was rr ade after 
the original sample had been drawn. To make up for these losses, we added two additional 
random samples of about 3,500 each to the list originally drawn. Personnu records 
corresponding to these numbers were pulled and reviewed for the inclusion crilllria listed 
above. 

As outlined in Figure 2.1, 99% (N = 48,513) of the random numbers ; enerated 
corresponded to a unique accession number on the NPRC computer tapes. Of th l 3se, 1,355 
referred to records that could not be located after several attempts. Apparentl~, many of 
these records were missing because of the veteran's subsequent reenlistmer I after an 
earlier discharge. Of the 47,158 veterans whose records were located and revieliled, 61% 
were excluded because they did not meet one or more of the inclusion criteri: outlined 
above, and less than 1% were excluded because information necessary to detern ine study 
eligibility or to categorize them with respect to critical factors, such as duty stiltion, was 
missing. Thus, 18,581 men qualified for the study (9,558 Vietnam and 9,023 norl-Vietnam 
veterans). 

Each month for 14 consecutive months, lists containing 3,500 accession numbers were 
sent to NPRC. NPRC located the corresponding military records (201 files) and serlt them to 
the Army Reserve Personnel Center, formerly known as the Reserve Component f 'ersonnel 
and Administration Center (RCPAC), also located in St. Louis, Missouri. Eac - file was 
reviewed there for certain eligibility criteria, and a data abstraction form was iniUlted. Data 
abstraction forms and files of veterans who appeared to meet the criteria for the s 1 udy were 
forwarded to the U.S. Army and Joint Services Environmental Support Group (ESG) in 
Washington, D.C., where a second qualification process was completed. Detaile: informa
tion was then abstracted from the files of those veterans found to be qualified for the study. 
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Figure 2.1 Flow Diagram of Medical Examination Participation From Sample Selection to Examination 
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Most of the data for the study were taken from the Department of Defense Fonrl 2314 and 
Department of the Army Form 20. All data abstraction forms were then sent to CDC for data 

entry and editing. 
The first phase of the tracing and recruitment of eligible study participallts was to 

determine each veteran's current vital status and his most recent address 01 residence. 
Several sources were used to determine vital status. In-service deaths were idenHied during 
the review of military personnel files to determine study eligibility. Deaths oCClJrring after 
separation from active duty and the most recent address for veterans not known t: I have died 
were identified with the assistance of several Federal agencies. Computer tape~ containing 
the names, social security numbers, and dates of birth of all veterans not known t:1 have died 
in service were submitted simultaneously to the following agencies: 

1. 	 Veterans Administration - Beneficiary Identification and Record Locator : )ubsystem 
(BIRLS). 

2. 	 Social Security Administration. 

3. 	 Internal Revenue Service (through special arrangement with the National Institute for 
Occupational Safety and Health). 

4. 	 National Center for Health Statistics (NCHS) - National Death Index. 

Each of these agencies receives notifications (in different degrees of complElteness) of 
deaths and maintains this information in computer-based files. The most ree: mt known 
address for veterans not known to have died was usually obtained through the files of the 
Internal Revenue Service. 

The next phase in the participant recruitment process was to locate the eligi )Ie partici
pants and invite them to partiCipate in a telephone interview. The process : f locating, 
contacting, and interviewing veterans was conducted by Research Triangle Institute (RTI). 
The details of these procedures are presented in Volume II (Telephone Intervi~w) of this 
monograph. In brief, to trace the veteran RTI used the following information s: urces and 
methods: telephone directory assistance; telephone contacts with veterans; ~I ~arches of 
automated credit bureaus; State motor vehicle records; city and town directores, public 
records and utility records; and contacts with relatives, neighbors, and employws. 

In the next phase, a random sample of veterans was selected for the medical E::amination 
component of the VES from among those eligible to partiCipate in the telephon: interview. 
The overall goal was to have about 4,000 veterans undergo medical examinatic 11S. Names 
of veterans eligible for the interview component of the YES were grouped at rand )m into 12 
lists of about 1,430 each; the final list contained about 700 names. Beginning n January 
1985, a new list was sent to RTI on the first day of each month. From each list : rovided to 
RTI, some veterans were preselected to be invited to partiCipate in the medical ex'lminations. 
The number of veterans preselected from each month's list varied, dependi 19 on the 
number needed to reach the target goal of 4,000 examinations. The proportion preselected 
was adjusted to account for the concurrent interview and examination success rates. On the 
average, 42% from each list was preselected for examination, with a range from 3~>% to 50%. 

Subsequently, veterans preselected for the examinations who were successflJlly located 
and who participated in the telephone interview were invited to participate in t" e medical 
examination component. Each eligible veteran was informed at the end of his telephone 
interview that he had been selected for this examination and that he would soon t E! receiving 
more information about it. 
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Further recruitment and scheduling of participants selected for examinations wa: con
ducted by Lovelace Medical Foundation (LMF). On about a monthly basis, CDC pn:vided 
LMF with a list of names and current locating information on the group of veterans wll) had 
been preselected for the medical examination component and who had complet1ld the 
telephone interview during the previous month. 

The information on veterans selected for examination who completed the telephone 
interview was transmitted electronically from RTI to CDC. Because of technical errors in the 
transmission process, CDC never received the names of 181 veterans eligible for eXilmina
tion. Since these veterans were not given an opportunity to participate in the examin 3tions, 
they were, for analytiC purposes, considered "not preselected" for examination. 

Finally, in addition to the monthly lists of veterans who had been preselected 1m the 
examination, in June 1986 an additional 430 names of telephone interview participan::i who 
had not been originally preselected for examination were provided to Lovelace. . 'hese 
names were provided to achieve an adequate sample size for an additional test t. lttery, 
semen analysis, added toward the end of the study (see Chapter 13). The 430 veteran: were 
randomly selected from the last two lists, stratified by cohort status, of eligible vel erans 
provided to RTI for telephone interview. 

2.3 SAMPLE SIZE AND POWER 
The goal of the examination component was to examine about 2,000 veterans in eelch of 

the two cohorts. This sample size was selected to provide good power (beta-err Dr = 

alpha-error = 0.05, one sided) to detect a twofold increase in relative risk for t lealth 
outcomes that ordinarily occur at a rate of 1.5%-2.0%. On the basis of Health Int: rview 
Survey (HIS) and Health and Nutrition Examination Survey (HANES) data, these out(:)mes 
should include such important conditions as ischemic heart disease and diabetes m : llitus. 
For continuous outcome variables, such as the results of most laboratory tests, a samp I, ~ size 
of 2,000 per group should be sufficient to detect even modest differences between til e two 
groups. 

2.4 EXAMINATION BATTERY 
The examination battery for the study was developed after we had consulted with nil :ional 

medical experts in a range of clinical specialties and with several review groups, inc IJding 
the Congressional Office of Technology Assessment, the Agent Orange Working :iroup 
Science Panel, and the Advisory Committee on Special Studies Relating to Pc nsible 
Long-Term Health Effects of Phenoxy Herbicides and Contaminants ("Ranch Hand PH lei"). 

Both the VES and the Agent Orange Study were designed to have a physical exami' ation 
component. The VES was conducted first because the methods used to select thll VES 
sample were not as difficult or as time consuming as the methods proposed for selecti . g the 
Agent Orange Study sample. While the VES was being conducted, a pilot study of I \gent 
Orange exposure assessment indicated that the Agent Orange Study was not feasib (I and 
the study was not conducted (see Chapter 1). We had planned to use the iame 
questionnaires and examination procedures for both studies. Thus, some of the tests in the 
VES were included because they were to be included in the Agent Orange Study, for IIfhich 
the hypothesis was far more specific. 

The general approach was to limit the examinations and tests to those that measure 
current physical health in the Simplest and most direct way possible. The se I~cted 
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procedures were also limited to those that were not invasive or only minimally im asive, such 
as blood drawing. An initial battery of examinations and tests was evaluated in ci pilot study 
of 147 veterans conducted in April 1985. After reviewing the results of the pikt study, we 
modified the examination battery in several ways. 

The final set of examinations and tests is presented in Table 2.1. The list includes a 
category of tests that were added after the study began. The protocol outlill ed that the 
examination battery could be modified during the study (Centers for Disease Cc Iitrol, 1983). 
We anticipated that such modifications would be incorporated if results of prelrninary data 
analyses suggested that a certain outcome deserved a more detailed eVilluation, or, 
alternatively, if a more valid test became available for assessing a physiologic 1l1nction or a 
specific health outcome. The only major modification of the battery, made near tt I' ~ end of the 
study, was to add several qu:mtitative tests for an analysis of semen. Semen Cl lalysis was 
added after the early inspection of telephone interview responses indicated tlat a more 

Table 2.1 	 Examinations and Tests Performed In the Medical Examination Compoll ant, 
Vietnam Experience Study 

I. Clinical Examinations 
A. General physical examination 
B. Dermatologic examination 
C. Neurologic examination 

II. Special Medical Tests 
A. Chest roentgenogram 
B. Electrocardiogram 
C. Pulmonary function 
D. Doppler evaluation of peripheral vasculature 
E. Hypersensitivity skin test 
F. Nerve conduction velocities 
G. Vibratory sensation 
H. Thermal sensation 
I. Audiometry 
J. Visual acuity 

III. Laboratory Tests 
A. Hematologic assays 
B. 	 Serum analytes 

Blood urea nitrogen 
Creatinine 
Bilirubin (total. conjugated. unconjugated) 
Alanine aminotransferase 
Aspartate aminotransferase 
-y-Glutamyl transferase 
Lactic dehydrogenase 
Alkaline phosphatase 
Creatine kinase 
Total cholesterol 
HDL cholesterol 
Triglycerides 
Total protein 
Albumin 
Fasting glucose 
/)-Amlnolevulinlc acid 

C. 	 Hepatitis 

Hepatitis B surface antigen 

Hepatitis B surface antibody 

Hepatitis B core antibody 
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Table 2.1 Examinations and Tests Performed In the Medical Examination Component, 
Vietnam Experience Study - Continued 

D. 	 Endocrine 
Thyroxine (T4) 
T3 uptake 
Thyroid-stimulating hormone 
Dehydroepiandrosterone sulfate 
Luteinizing hormone 
Follicle-stimulating hormone 
Testosterone 

E. 	 Immunology 
IgA 
Ig G 
Ig M 
B lymphocytes 
T lymphocytes 
T 4 lymphocytes 
T8 lymphocytes 

F. Urinalysis 
G. 	 12-hour Urine 

Creatinine 
Porphobilinogen 
D-Glucaric acid 
Uroporphyrin 
Heptacarboxyl porphyrin 
Hexacarboxyl porphyrin 
Pentacarboxyl porphyrin 
Coproporphyrin 

H. Semen Analysis· 
I. 	 Other 

Erythrocyte sedimentation rate 
Prothrombin time 
Rapid plasma reagin test 
Stool occult blood 
Melioidosis antibody titer 
Breath alcohol level (days 1 and 2) 

• 	 Performed only during last 5 months of examinations. 

detailed and objective assessment of reproductive function would be desirable. Adcling 
these tests was feasible because of recent technological advances in automated serlen 
analysis. 

The specific methods used to perform each examination or test are described ir the 
subsequent organ-specific chapters of this volume. In addition, a more detailed descril) :ion 
of test procedures can be found in the several supplements to this monograph: the 
laboratory procedures are described in Supplement A (Laboratory Methods and Qt i llity 
Control); the procedures for each of the other medical and psychological tests are descr I led 
in Supplement C (Medical and Psychological Procedure Manuals and Forms). 

2.5 	CONDUCT OF EXAMINATIONS 
The examinations were performed between June 3, 1985, and September 30, 1981), at 

Lovelace Medical Foundation (LMF) in Albuquerque, New Mexico; LMF performed the 
examinations under contract with CDC. In addition, LMF was responsible for schedulin~ the 
veterans for examinations, arranging their round-trip travel to Albuquerque, and proviiling 
their food and lodging during the testing period. 

Recruitment and scheduling of participants required both mail and telephone contact oith 
the veterans. An initial mailing was sent to all telephone interview participants preselected for 
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examination. This mailing explained the purpose of the study, described the teS!l; that would 
be performed, and provided information about LMF and Albuquerque. The introcl Jctory letter 
stated that examination participants would be given a $300 stipend. The mailing also 
included a copy of the informed consent document that the veterans were reqL ired to sign. 

Many veterans responded immediately to the initial mailing by calling LMF thEimselves to 
schedule examinations. Others, however, did not respond to the mailing, and Uv I: contacted 
them by telephone to request their participation and schedule their exami lations. All 
reasonable efforts, including repeated telephone and mail contacts, were made 10 schedule 
as many veterans as possible. 

Once a veteran had agreed to participate and had scheduled an examination he was put 
in contact with travel agents who assisted him in making the necessary travel armngements. 
While in Albuquerque, all participants stayed at the same hotel. 

The examination schedule required that the participants spend about 4 days III Albuquer
que. Participants were examined in small groups of about 20 (range, 3 to 27). FJur groups 
were examined per week, with medical examinations conducted on Mone i ly through 
Thursday. Typically, participants arrived on the afternoon before their first exarri lation day. 
Later that afternoon the group of new arrivals attended an orientation session in Vlllich testing 
procedures and schedules were described. At this meeting, participants were r:quested to 
sign the informed consent document. The next day, the participants underwent I he medical 
examinations and tests at the Lovelace Medical Center Clinic. The third day, t· e veterans 
completed psychological and neuropsychological tests, conducted in a special I , designed 
testing center at the hotel where they were staying. On the morning of the fourth day, the 
participants had individual meetings with an internist and a psychologist, w~ I) reviewed 
available examination results, discussed the findings with the participants, and suggested 
additional medical follow-up, as necessary. 

To enhance the accuracy of some of the laboratory tests, we asked study pa' icipants to 
follow certain restrictions. Participants were instructed that for the 3 days I> efore their 
scheduled arrival in Albuquerque they should not eat any red meat, pork, or s~leets; drink 
any alcohol or use any mouthwash; take any multivitamins or vitamin C supplemEnts; or take 
any nonprescription drugs, such as aspirin, acetaminophen, cold or hayfever m:dicines, or 
antacids, unless absolutely necessary. Participants were told to continue taking a r Iy drugs or 
medicines that were prescribed by a phYSician. Participants were also asked n:t to start a 
new exercise program, but they were told that if they were already in a regular pro~ram, they 
could continue it. The participants were also placed on an overnight fast, with oilly drinking 
water permitted, beginning at 7 p.m. on the evening before the medical exami',ation day. 
The fast continued until after their blood was drawn the next morning. During the right before 
the medical examination day, the participants began collecting a 12-hour urine! ,ample. 

Because alcohol use could influence the results of several of the tests, all partie Ilants were 
given a breath alcohol test before the start of the medical examinations anc again the 
following day, at the beginning of the psychological tests. A few study participclnts had a 
positive reading on the breath alcohol test, and their other tests were postpono j until the 
breath alcohol test was negative. 

2.6 QUALITY ASSURANCE 
A great deal of emphaSis was placed on obtaining the most accurate informaticl 1 possible 

and on collecting the information in the same fashion for both cohorts. Mini'lizing the 
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possibility of ascertaining health outcomes differentially in the two cohorts was of para' 10unt 
concern. To ensure that the evaluation of the two groups was as similar as possible, LN I: was 
never provided with information about where any of the participants had served while n the 
Army. Study participants were instructed not to volunteer information on their place of sorvice 
to any of the physicians or technicians conducting the tests, and the examiner: and 
technicians were instructed not to ask for such information. 

Differential ascertainment of physical abnormalities could also arise if the veterans 11 one 
cohort were more likely to volunteer symptoms or health concerns during the examina I ion
thereby causing the examiner to search more diligently for particular abnormalitio~. To 
minimize this possibility, we prohibited the examiners and technicians from takin(l any 
history from the partiCipants during the examinations and tests; further, they were inst "I Jcted 
not to allow the veterans to vclunteer such information. PartiCipants provided histJrical 
information only when they completed the medical history questionnaire, and the qUE! ;tion
naire information was not shared with any examiners or technicians. 

Several methods were used to assure the quality of the data collected. High quality, 
standardized tests and procedures were employed, in particular those that are accuraH and 
precise, objective, and easily administered on a large scale. To standardize the evaluition, 
we developed procedure manuals and data collection forms. The manuals outlined a U,' iform 
set and sequence of procedures for performing each specific test. Use of the data coli: ction 
forms assured that information was collected and recorded the same way for each 
participant. 

Only trained and qualified personnel performed the examinations and tests. The g,;neral 
physical, dermatologic, and neurologic examinations were performed by board-cE'ltified 
internists, dermatologists, and neurologists, respectively. Additionally, each physicia' was 
trained and certified to perform the examinations specifically designed or adapted fo r this 
study. Using standardized examinations ensured that all examination partiCipants were 
evaluated in a comparable manner, by similar techniques. 

Training and study-certification procedures for the three types of medical examiner~ were 
similar and involved the following steps. After the content and sequence of a starldard 
examination had been developed, a physician-instructor demonstrated the examinatictn on 
videotape. This videotape was used to train other examiners in the study. After viewill ~ the 
videotape, the physician seeking certification was given the opportunity to practici ~ the 
examination on a volunteer. This physician was then videotaped conducting an examir i Ition, 
and his or her performance was evaluated by three medical speCialists who made lI) the 
"certification" committee. If his or her taped performance was acceptable, the phYSician was 
then observed performing a physical examination on a study participant. The physiciarl was 
permitted to partiCipate in the study only after he or she had conducted a satistlctory 
phYSical examination of a study participant. 

All technicians who performed the various medical tests were certified by appro I,riate 
professional organizations, if such existed, or met the qualifications established by Lm', ~Iace 
Medical Foundation for technicians who perform the particular test. The trainin~1 and 
standardization procedures for the technicians who performed some of the tests th: tare 
specific to particular organ systems are described in the methods sections of the appro I,riate 
organ-system chapters. 

A standardized medical history questionnaire, developed for use in this study, was 
administered by physician'S assistants. The performance of the physician'S assista'ts in 
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administering the questionnaire was monitored daily by the clinic manager, who \ {Quid either 
sit in on an interview or anonymously listen to the dialogue by means of an interc ()m installed 
in the interview rooms. 

Performance of the examiners and technicians was monitored by both supel'\ii :lors at LMF 
and by CDC staff. CDC staff made periodic site visits to the examination faciliti: s to assure 
that the protocol was being followed and that contractual performance standard:; were being 
met. 

Repeat testing was another means by which the quality and reproducibility of llle tests and 
examinations were evaluated. About 5% of each of the following examinations (). tests were 
repeated: general physical, dermatologic, and neurologic; audiometry; skin hypo rsensitivity; 
pulmonary function; peripheral vascular; visual acuity; and laboratory. The che ~ it x-ray was 
not repeated but was read e.gain "blindly" by a second radiologist. The res I! Its of these 
repeated tests are presented in the appropriate organ-system chapters and in ~I 'eater detail 
in Supplement B (Medical and Psychological Data Quality). 

The quality and variability of the data were also evaluated by extensive data qUcllity checks. 
These included analyses of intertester variability and variation in test results ovel time. Some 
of these results are presented in the appropriate organ-system chapters; addil i Jnal details 
can be found in Supplement B. 

2.7 LABORATORY QUALITY CONTROL 

r 

Every effort was made to maintain the accurate identity and integrity of bloed and urine 
specimens during their collection and processing, in order to provide the I lest quality 
laboratory data possible. Standardized protocols were developed for the cc I ection and 
processing of all specimens, as well as for all laboratory test methods and pre (:edures. All 
laboratory equipment was used strictly for this study and was operated by trair I ~d, certified 
laboratory technicians. To assure that standardized laboratory protocols were followed, two 
full-time, experienced quality control supervisors carefully monitored the technicians' work. 
A board-certified clinical pathologist provided overall supervision for the laboratJry work. 

Laboratory assays were controlled by using both bench and blind control :;pecimens. 
Most bench control specimens, containing a precisely measured quantity of th: substance 
being analyzed, were purchased from commercial vendors. When such control specimens 
were not commercially available, analytical standards were made by the Lovelao: laboratory, 
using pooled quantities of urine or serum spiked with a known quantity of the am I yte. For the 
T and B cell immunoassays, fresh blood samples were used; two specimens' vere drawn 
daily from a group of volunteer donors. Blind control specimens were obtai nee by splitting 
a participant's samples into two vials. One vial was labeled with the participant's i (Ientification 
number. The other vial was assigned a new number that could be referenced ::lack to the 
participant's identification number. The laboratory technician could not distinouish these 
repeat samples from others. 

In most instances, samples were analyzed on the day the specimen was CoIlE'I~ted. For all 
of the laboratory assays there were about 20 participant samples and 1 tol ind control 
specimen in each analytical run. Bench control samples were analyzed in : uplicate or 
quadruplicate (depending on the assay) during each run. Bench control sarnples were 
interspersed with participant and blind control samples to impose control ovm the entire 
analytical run. 
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Quality assurance was monitored by using a statistical quality control program devEloped 
for daily evaluation of data obtained from analysis of the bench and blind control speci "lens. 
Quality control charts for run means, run ranges, and successive run ranges (the variat on in 
run ranges on two successive days) were maintained at the bench by the labc I atory 
technician. A run was declared "out of control" if any control value (i.e., run mean, run Ictnge, 
or successive run range) for a given assay fell outside the 95% confidence limits on 2 
successive days, or was outside the 99% confidence limits for that day. All "out of cc IItrol" 
runs were evaluated for acceptance or rejection by the quality control supervisors ': r the 
laboratory director. If a run was rejected, all specimens in that run were reanalyzed. 

All bench control data were reviewed weekly by the laboratory quality control super, isors 
using computer-generated monitoring reports. All bench control data were electron cally 
transferred to CDC weekly and evaluated by CDC statisticians monthly. Data were reviE~wed 
for within- and among-day variation (as a measure of analytical preCision) and for cha 1ges 
over time (as a measure of systematic error). Abnormal trends and other findings Nere 
reported back to the laboratory director, who evaluated the need for corrective actior . 

In addition to having its own strict internal laboratory quality control program, the LO\iE!lace 
Clinical Laboratory enrolled in the proficiency testing programs of the College of AmE' "ican 
Pathologists, the CDC-National Heart, Lung, and Blood Institute Lipid Standardi,:,ltion 
Program, and the World Health Organization. For proficiency testing, these organizCl' ions 
sent materials of a known quantity to Lovelace. Those at Lovelace were unaware (t the 
preCise quantity of substance in the sample. Lovelace then made measurements and 
reported the values to the testing organizations. Proficiency testing results were :hen 
reported to CDC. These indicated that Lovelace's performance met the proficiency crite Iia of 
all three testing programs. The only laboratory assays not proficiency tested were thOl; ~ for 
o-aminolevulinic acid, porphobilinogen, and D-glucaric acid; they were not tested bewuse 
materials were not available (few clinical laboratories do these tests). Further deta Is of 
quality-control procedures, laboratory methods, and the chronologic presentation of b:nch 
quality-control data are given in Supplement A (Laboratory Methods and Quality Corjrol). 
Statistical evaluations of blind control data are given in Supplement B (Medical and 
Psychological Data Quality). 

2.8 DATA COLLECTION AND PROCESSING 
The medical examination and the clinical laboratory data were collected and proce,sed 

separately at Lovelace Medical Foundation. Data from the medical examination (me: 'ical 
history interview and general phYSical, neurologic, and dermatologic examinations) ::md 
clinical tests (electrocardiograms, chest x-rays, nerve conduction studies, vibration md 
thermal thresholds, Doppler pulse examinations, skin hypersensitivity, auditory and v:iual 
acuity) were recorded onto forms specifically designed for data entry. Copies of these f()-ms 
may be found in Supplement C (Medical and Psychological Procedure Manuals and Forr1s). 
During their training and orientation sessions, all medical examiners, interviewers, md 
clinical technicians were given instructions on how to complete the data entry forms. FCI ms 
were completed at the time of the examination. After the forms were completed, a tra Iled 
data clerk visually reviewed them for completeness and consistency. Any problems idenliied 
by the clerk during this review, such as missing or inconsistent responses or responses I hat 
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required further clarification, were resolved before the veteran left Albuquerque, After this 

review, all data forms were placed in a systematic order in each partiCipant's medi,~al record 

folder. 

Next, trained medical records clerks, working under the supeNision of a liegistered 
Records Administrator, coded several items that were collected as verbatim respo' ses while 
the medical history questionnaire was being administered. These "items" include': past and 
current employment, current medical problems, past hospitalizations and sUlllery, and 
current medications. For the occupational history, occupation and industry C(I jes were 
assigned according to the 1980 U.S. Census Bureau system (U.S. Bureau of Cenws, 1982). 
Responses given for medical problems, hospitalizations, and surgery were coded, Iccording 
to the Ninth Revision of the International Classification of Diseases, Clinical Modific,3 tion (U.S. 
Department of Health and Human SeNices, 1980). Medications were coded accon j ing to the 

June 1984 update of the Medication Code List (MCl) (Koch, 1982). later, these ~I':;l codes 
were converted into National Drug Code Directory class codes (U.S. Departmen1 of Health 
and Human SeNices, 1985). 

For data entry, the records were organized into batches by date of examinCition and 
delivered to data entry personnel, who generated computer data tapes. All data WEre keyed 
by one data entry clerk and verified during reentry by a second clerk. As the: ata were 
entered, on-line data entry programs checked for valid codes and skip pattem). Invalid 
entries were automatically rejected, and the problem had to be corrected before, ,dditional 
entries could be made. After the data had been entered, the medical records were stored in 
a secure, fireproof file room, where they remained until data collection was comr,leted. 

The partially edited data tapes were sent monthly to CDC for further ec i ting and 
preparation for statistical analysis. All medical examination data, upon receipt from I.ovelace, 
were edited by using programs that checked each item for valid codes, out-of-ran!13 values, 
and errors in logic or consistency. Listings of edit failures were sent to lO\ Illace for 
verification or correction according to the medical record. Corrections were then re urned to 
CDC, where appropriate changes were made in the master data files. After the eel ting was 
completed, the medical records were sent to the Federal Archive Record Center ,I:ARC) in 

Atlanta, Georgia, for microfilming and storage. later, these records were used 1:, resolve 

minor discrepancies that were not identified during editing but that were obseNd during 
data analysis. 

Laboratory data (from standard hematologic assays, T and B lymphocyte quant 1 ications, 
serum chemistry assays, urinalyses, urine porphyrin measurements, and other selected 
assays) were processed separately through a mainframe computer used by I.ovelace 
Clinical laboratory. All laboratory values, after the laboratory director had reviewed and 
accepted them, were recorded on worksheets from instrument-generated (ticl:er-tape) 
printouts. The laboratory technician then entered the values from the worksheetl; into the 
mainframe computer via a terminal in an "unverified" mode. A second technician ,~hecked 
the values on the worksheets against the original instrument-generated values an: verified 
the numbers entered into the mainframe. Data were sorted by participant to (:Ileck for 
completeness, and then placed on a data tape, which was sent monthly to CD(. These 
laboratory data tapes were processed and edited like the medical examination data: Ipes, as 
previously described. All worksheets and quality control information were subsnquently 
stored at the FARC in Atlanta. 
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2.9 APPROACH TO DATA ANALYSIS 
The goal of the analyses was to obtain valid estimates of the association between se r vice 

in Vietnam and particular adverse health conditions. These estimates were derived 1 rom 
analyses in which findings for the Vietnam veteran group as a whole were compared with 
findings for the non-Vietnam veteran group as a whole. Because the health measurem :mts 
that were performed were so numerous and diverse and because the factors that could tlave 
comprised the "Vietnam Experience" were also numerous, an almost limitless numbnr of 
associations could have been evaluated. To provide focus and coherence to the anal'lses, 
we specified, before the analyses, certain conditions as being of primary interest. The 
conditions were those that have been suggested as being related to dioxin or herbi ~ide 
exposure or that may have been related to other aspects of military service in Viet- am, 
particularly combat and stress. Certain other conditions that were reported much llore 
frequently than expected in the health interview were also evaluated in greater detail. 

Although certain conditions were selected for more detailed analysis and presentaion, 
basic comparisons of all test and examination results in the Vietnam and non-Vie: lam 
groups are presented in Appendixes A-H to this volume. 

2.10 COVARIATES, CONFOUNDING, AND INTERACTION 
The selection criteria for the study were established in an effort to assure that the two 

cohorts would be as nearly similar as possible at the time of enlistment into the hmy. 
Obtaining similar cohorts with regard to future predictors of health was an impc Itant 
objective, and the extent to which we met this goal needed to be thoroughly evaluatec. We 
performed several analyses to make sure that the results were not influenced, or I;on
founded, by differences between the two cohorts in health-influencing character l :tics 
unrelated to military experience. 

Analyses were also conducted to determine if certain subgroups of Vietnam vete Ians 
might be at different risk for particular conditions. In epidemiologic terms, the purpoB 3 of 
these analyses was to identify if there was any effect modification or interaction. Sinc: we 
performed a large number of comparisons and tests, we took a conservative appr,:ach 
towards evaluating and presenting such results. Tests for interactions were performed ,mly 
when the number of cases of a particular health outcome were sufficient to allow s'able 
estimates of interaction. Stratum-specific results are presented only when differences ill the 
measures of association among particular strata were substantive. 

A set of six characteristics, or covariates, were specified before analysis as beir! J of 
primary interest for consideration as potential confounders or effect modifiers. Thesll six 
covariates are race, age at entry into the Army, year of entry into the Army, mi itary 
occupational specialty (MaS), enlistment status (volunteer or draftee), and the entry gelleral 
technical (GT) test score on the Army classification battery. Table 2.2 shows how tl,ese 
covariates were defined and categorized for analysis purposes. By including both aH 3 at 
entry and year of entry into the Army, all adjusted analyses would indirectly account for :lge 
at examination. 

The six primary covariates were selected for the following reasons: 

1. 	 There is a sound basis for suspecting that they may influence health (age, race, GT 
score) or that they may have been associated with different military experience:; or 
reactions to the experience (age at entry, race, MaS, year of entry, enlistment sta: JS). ' 
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Table 2.2 	 Primary Entry Covarlates and Associated Categorizations Used In All Mu I' ivariate 
Analyses 

Variable 	 Categories for AnalYi~ _s___ 

Race 	 White 
Black 
Other 

Age at entry into Army, years 	 <20 
;;.20 

Year of entry into Army 	 1965-66 
1967-69 
1970-71 

Primary military occupational specialty (MOS)8 	 Tactical 
Other 

Enlistment status 	 Draftee 
Enlistee 

General technical (GT) test scoreb 	 40-89 
90-109 

110-129 
130-160 

a The job for which the man was trained in the Army. "Tactical operations" includes jobs such as ir r antryman, 
armored vehicle crewman, artillery crewman, and combat engineer. 

b A general aptitude test taken at entry into the service. 

?Ill 

r 
2. They may have been associated with different probabilities of assignment t: Vietnam 

(MOS, year of entry, enlistment status). 

3. 	 None of them could have been influenced by the military service experiefl ~e, since 
they were set before or shortly after enlistment; thus, they could not be cllnsidered 
intermediate variables in the causal chain of any of the health outcomes a!sociated 
with military service. 

4. 	 None of them are subject to differential recall or reporting. The militall' service 
characteristics were abstracted from the military personnel files completll::f during 
active duty; the race deSignation, obtained from information supplied during the 
telephone interview, should not be subject to differential recall. 

Although additional information on a veteran's service experience was available from 
military records, this information was not used to assess confounding or effect mo: ification. 
This information includes military service characteristics that are intertwined with th ~ service 
experience, and adjustment for these factors may not be appropriate (e.g., dischc I ge rank, 
type of discharge, length of service). Adjusting for these types of variables coulc result in 
indirectly adjusting for the "exposure" under study (i.e., military service experienl:a). 

For the analysiS of certain outcomes, we had to consider other covariates as Jotential 
confounders. Those under consideration varied, depending upon the outcorne. The 
covariates most frequently included in the various analyses are listed in Table 2.3. Some of 
these variables could affect risk estimates in a way that makes the interpretation (If cohort 
differences difficult. Acquisition of certain health-influencing behaviors may hc:'le been 
influenced by an individual's particular experiences while in the Army, and, as su:h, could 
be considered as an outcome related to military service (e.g., smoking, alcohol u ,e, drug 
use, postservice education, marital status, occupational status). Alternatively, n other 
analyses these same behaviors might be considered as intermediate events in UI~ causal 
chain for subsequent health outcomes (e.g., smoking and cardiovascular diseaSE!, alcohol 
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Table 2.3 Selected Secondary Covarlates and Associated Categorizations Used In 
Multivariate Analyses 

Variable Categories for Analysis 

Current alcohol consumption, drinks/month 0-29 
30-89 

;;.90 

Cigarette smoking status Never 
Former 
Current 

Current illicit drug use None 
Marijuana only 
Other (including marijuana) 

Body mass index, kg/m2 16-23 
24-28 

;;.29 

Marital status Never married 
Married 
Widowed, separated, or divorced 

Current annual income, dollarsa <5,000-20,000 
20,001-50,000 

>50,000 

Education, years completedb 0-11 
12-15 

;!:16 

Occupational exposure to herbicidesc No 
Yes 

a Combined family (gross) income for the year immediately preceding the year of telephone interview. 
b Highest grade or year of regular schooling attained at time of telephone interview. 
C Employment for at least 1 year in one or more of seven occupations (e.g., farming) with potential expowre to 

herbicides. 

use and liver dysfunction). In our analysis such variables cannot be completely ignored but 
when risk estimates vary after they have been adjusted for the variables, the adjusted rE: ;ults 
must be interpreted with caution. 

A hypothetical example illustrates how these types of variables are handled in the ana I Isis. 
Suppose Vietnam veterans are found to have an increased risk of liver dysfunction bul also 
report increased use of alcohol and that after adjustment for alcohol use, the risk estima t3 for 
liver dysfunction is no longer elevated. We would not interpret the adjusted estima:, ~ as 
discounting the finding of elevated liver dysfunction among Vietnam veterans. Rathe- we 
would interpret the adjusted estimate as indicating that there is a difference in liver 
dysfunction in Vietnam and non-Vietnam veterans and that the difference seems t[1 be 
explained by the increased use of alcohol by Vietnam veterans (which, in turn, may have 
been a consequence of the Vietnam experience). Such a finding would be importcllt in 
distinguishing the mechanism of the liver disorder. 

2.11 	 STATISTICAL METHODS 
Because of the large number of health outcomes being evaluated, we develop: d a 

statistical analysis strategy that could be uniformly applied during the evaluation. 
Statistical analysis consisted of basic comparisons of the prevalence (for dichotor- ous 

outcomes) or mean differences (for continuous outcomes) between the two cohorts. Mul iple 
regression was used to test hypotheses and account for potential confounding and H fect 
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modification associated with selected covariates. Two basic statistical models we':l used for 
regression analyses; they are referred to as "Model 1" and "Model 2." Model 1 c<:nsisted of 
variables defining the exposure groups (place of service), the six selected primary I ;ovariates 
described in Section 2.10, and all significant interaction terms between the exposL I e variable 
and each covariate. Model 2 included all variables in Model 1, other covariates E 4 ~Iected as 
potential confounders or effect modifiers for particular health outcomes, and all,ignificant 
interaction terms between the exposure variable and each covariate. The additional 
covariates included in the Model 2 analyses for a given outcome are describEd in each 
specific chapter and are footnoted in the tables in which the results are presentee. Stepwise 
multiple regression (with a combination of forward stepping followed by backwa' j elimina
tion with p=0.010 to enter and p=0.011 to remove) was used to test for :,ignificant 
interactions (Dixon and Jennrich, 1983; Engelman, 1983). Significant interact ,m terms, 
along with all main effects of the covariates, were included in the final statistical nl )del. This 
model was used to compute estimates and 95% confidence limits. 

For dichotomous outcomes, we used multiple logistic regression for statistica modeling 
(Kleinbaum et al., 1982). The extent of modeling for each outcome was based on tile number 
of cases observed in the combined exposure groups. Guidelines, given in Table 2.4, were 
determined after we had examined the stability of the regression coefficient assol:ated with 
the exposure variable at different levels of analysis. The results of logistic regrllssion are 
presented as odds ratios (ORs) and 95% confidence limits (Kleinbaum et al., 1982). For 
instance, an OR of 1.3 between the Vietnam and non-Vietnam cohorts can be interpreted as 
"the odds of having the health outcome is 30% higher for Vietnam veteran:; than for 
non-Vietnam veterans." Suppose that the 95% confidence limits about that estimate are 1.1 
and 1.5. Intuitively, this interval implies that, with 95% certainty, the true value of ttl :l OR falls 
between 1.1 and 1.5. 

When significant interaction terms were present in the final model, ORs and confidence 
limits were standardized across strata defined by the covariate involved in the ir Iteraction 
(Flanders and Rhodes, 1987; Wilcosky and Chambless, 1985). Standardized values were 

Table 2.4 LevelS of Analysis Performed To Compute Odds Ratios for Dichotomous 
Outcomes, by Number of Cases Observed 

Varlables8 Included In Analysis 

MultivariateNumber of Cases 
Observedb Univariate Modell MOCI!12 

0-9 N N tl 

10-24 P N 11 

25-49 P M tl 

50-99 P M ~ I 

100-149 P ~ I 

;,,150 P 
a N = analysis not done; P = place of service only; M = main effects only, no interaction terms; 1= ma II effects 

with interaction terms. 
b Total number of persons with particular health outcome in the combined cohorts. 
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estimated by using a single model with appropriate interaction terms. The following eXe Inple 
illustrates how standardized OR's were calculated: 

Suppose there was a significant interaction between race and cohort status. With 
the model, an odds was estimated for each of three categories of race (white, 
black, and other) within the Vietnam and non-Vietnam cohorts. Each odds was 
then multiplied by a weight based on the proportion of veterans in each racial 
group for the combined cohorts. (In this case, the stratum weights would be 0.82 
for whites, 0.11 for blacks, and 0.07 for other races.) These products were 
summed across strata for each cohort to yield weighted average odds for each 
cohort. The ratio of these odds for Vietnam versus non-Vietnam veterans gives the 
standardized OR. 

For continuous outcomes, we used multiple linear regression for statistical moe I ~Iing 

(Draper and Smith, 1981). For the most part, continuous variables were either norr1ally 
distributed or log-normally distributed. Log normal data were transformed before an2 I~sis. 
The results of linear regression of the log-transformed outcomes are presented a: the 
percent difference in the ratio of adjusted geometric means and 95% confidence limits. The 
results of linear regression of the untransformed outcomes are presented as the diffelHnce 
between adjusted arithmetic means. Different measures are presented for normal and 
log-normal distributions because adjusted estimates from multivariate regression anal {ses 
have different interpretations, depending on the types of transformation of the depeldent 
variable. For measures with a log-normal distribution, interaction is assessed on a mll tipli
cative scale, and for measures with a normal distribution, interaction is assessed (ill an 
additive scale. When the final model contained interaction terms, standardized estir"ates 
were computed by using the prediction equation obtained from the regression analy~ is. 

For laboratory and clinical data that were continuously distributed, we compared thl; two 
cohorts on the basis of the proportion of laboratory (or test) values in the upper (or lOWE I) tail 
of the distribution. In these comparisons, we do not imply that the cut point is necessa 'Iy of 
clinical significance; rather, we applied multiple logistiC regression analysis to test the odds 
of having a value in the upper (or lower) tail of the distribution. Because of stati~ tical 
considerations, we decided to define upper and lower reference values as the 95th am 15th 
percentiles, respectively, of the measure for the total study population of the two coliorts 
combined. For each measure, we defined a dichotomous outcome by dividin~1 the 
participants into two groups (i.e., those with values above and below the reference values). 
and logistic regression was used for modeling this outcome. Combining the results :rom 
logistiC regression (i.e., comparison of proportions) with those from multiple linear rewes
sion (i.e., comparison of means) may indicate whether the entire distributions are shiftEld in 
one direction or the other between exposure groups or whether the difference betl'een 
groups is only in the upper or lower tail of the distribution. 

These approaches to statistical analysis were consistently used for evaluating ~ I ~alth 

outcomes in the study. When alternate methods were used, they are described ill the 
methods section of the appropriate chapters. 
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3. DESCRIPTION OF EXAMINATION PARTICIPANTS 

In this chapter, we provide a detailed description of the rates of participation ir the Vietnam 
Experience Study (VES) medical examinations and of factors that may hav, influenced 
participation in the two study cohorts. We then compare the characteri!:tics of the 
examination participants in the two cohorts and note similarities and difference: in selected 
demographic and socioeconomic characteristics. 

3.1 PARTICIPATION RATES 
Achieving high participation rates is an essential element of any epidemiologi,: study. High 

rates of participation are important in assuring that study participants accuratilly represent 
the entire study population and in minimizing the possibility that differential parti c :ipation may 
have influenced the study findings. Much effort went into maximizing rates of pa 1icipation in 
the VES medical examinations. However, as we planned the study, we r3alized that 
achieving very high rates of participation might be difficult for two main reaSCHS. First, we 
anticipated that locating the men would be difficult because of the long time in t3rval- up to 
20 years in some cases-that had elapsed since they had been in the Army. Second, we 
realized that, of those men successfully located and interviewed, many would b: unwilling to 
take the necessary time away from their families and their work and travel the 10 rIg distances 
to the examination facility. Given these constraints, the study protocol set a goa of achieving 
an overall 60% rate of examination among all eligible veterans selected to parli ~ipate in the 
examinations. 

The study did achieve a 60% participation rate in the medical examinations. / ,s previously 
indicated (Chapter 2), out of some 18,000 veterans eligible to participate in t- e telephone 
interview, a random sample was selected to participate in the examination com: onent of the 
study. Overall, of the 7,448 veterans selected, 4,462 (60%) participated in the Ilxaminations 
(Table 3.1). The participation rates of the Vietnam and non-Vietnam cohorts, h:wever, were 
different. Sixty-six percent (2,490/3,745) of the Vietnam veterans participated, wheillas only 53% 
(1,972/3,703) of the non-Vietnam veterans participated in the examinations. In Iloth groups, 
telephone interview participation rates were high-89% for the Vietnam cohort ancl 84% for the 
non-Vietnam cohort. Most of the loss in participation and the greatest differential be tNeen the two 
groups occurred between the telephone interview and medical examination step. 

Given the overall participation rate and the differential participation rates bet I 'een the two 
groups, factors that may have influenced participation in the two groups need t: be carefully 
evaluated. Fortunately, much information is available from the military recO"ds and the 
telephone interviews that allows comparisons to be made of how examinatioll participants 
may have differed from the entire eligible sample of potential partiCipants. 
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Table 3.1 	 Examination Participation Among Vietnam and Non-Vietnam Veterans 3t Various 
Stages From Selection to Examination 

Vietnam Non-Vietnam Total 

Stage of Study No. % No. % No. % 

Selected for examination 3745 100 3703 100 744E 100 

Participated in telephone 
interview 3317 89 3126 84 644, 87 

Participated in examinations 2490 66 1972 53 446, 60 



One way to evaluate factors that influenced participation in the examinations is to exailline 
the reasons for not participating. The reasons for not obtaining a telephone interview '!'ere 
similar in both study groups (Table 3.2). Half of those not interviewed simply could nu be 
located. Of those who were located but not interviewed, the interview was not obtai led 
mainly because the participant refused. Only a few participants in each group '~'ere 

incapable of participating in the interview because of a health-related reason. Ten vetelilns, 
four Vietnam and six non-Vietnam, had died after December 31, 1983, the date chose - for 
terminating vital status ascertainment in the mortality component of the VES. Twelve or the 
Vietnam veterans and fourteen of the non-Vietnam veterans were in jail during the timE~ the 
VES interviews were being conducted and thus were not eligible to participate. 

Among those interviewed by telephone but not undergoing the medical examinat on, 
reasons for not participating were similar in the two groups (Table 3.3). Those schedll ing 
examinations at Lovelace Medical Center recorded the veterans' reasons for not partic I )at
ing. The most common reasons were work related. Here are some examples: the vet: ran 
could not get leave with pay from his job; the veteran was self-employed and could not a10rd 
to leave his job; the veteran was newly employed and could not jeopardize his job. The r lext 
most frequent reason for nonparticipation was having no interest in the study. Here are s,:me 
of the responses: the veteran did not believe participation would benefit him; the veterar did 
not care about any benefits the study might have for veterans in general; the veteran o:uld 
not be bothered, was too busy, or felt the study was a waste of time. Personal reasons ~Iere 
also a leading cause for nonparticipation-for example, the veteran did not like to travel the 
veteran was suspicious of physicians, the Government, the Army, the Veterans Admini:;tra
tion, and the like; the veteran was somewhat bitter about his Army service; the veteran lias 
afraid of undergoing a physical examination. Only a few veterans in either group ( i ted 
health-related reasons for not participating. Thirty-one veterans in each group gave illnes: as 
the first reason for not participating. Two participants in each group died after the telephone 
interview and before being able to participate in the examination. 

In addition to examining reasons for not participating, we evaluated participation r,ltes 
according to various military history characteristics and according to selected items from :he 
telephone interview. These analyses were conducted to determine if specific characteri~1 ics 
were associated with substantial differences in rates of participation between the two grollpS 
and to determine what influence such differences may have had on the characteristics 01 he 
examination participants compared with those of all potential participants. 

Table 3.2 	 Reasons for Not Participating In Telephone Interview Among Vietnam and 
Non-Vietnam Veterans Selected for Medical Examinations 

Vietnam Non-Vietnam 

Reason No. % No. % 

Unable to contact 250 58 337 58 
Refused 157 37 215 37 
Prison 12 3 14 2 
Deceased after 12/31/83 4 1 6 1 
Mental handicap 3 1 4 1 
Physical handicap 1 <1 1 <1 
Mental institution 1 <1 a a 

. Total 428 100· 577 100· 

Sums of percentage values do not equal totals because of rounding . 
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Table 3.3 Primary Reasons for Not Participating in Medical Examinations Among" etnam 
and Non-Vietnam Veterans Interviewed by Telephone 

Vietnam Non-Vietnam 

Reason No. % No. % 

Work-related 295 36 453 39 

No interest 299 37 441 38 

Personal reasons 185 22 200 17 

Illness 31 4 31 3 

Deceased 2 <1 2 <1 

Active military duty 4 <1 2 <1 

Unknown 11 25 2 
Total 827 1008 1154 100a 

a Sums of percentage values do not equal totals because of rounding. 

Military history information, derived from military records completed during aci i lIe duty in 
the Army, was available on all veterans who were selected to participate in ttl 3 medical 
examination. Most of the military history characteristics did not have much in'luence on 
participation rates in either cohort (Table 3.4). For the different categories of yem of entry, 
age at entry, type of enlistment, and race, differences in participation rates vari:d by less 
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than five percentage points in both the Vietnam and the non-Vietnam cohorts. llie military 
history variables that had the strongest influence on participation were general tecll nical (GT) 
test score, type of discharge, and rank (pay grade) at discharge. In botll cohorts, 
participation rates increased with increasing GT score and were higher for men \\ ith higher 
ranks at discharge and an honorable discharge status. 

The net influence of differences in participation rate on the composition of the e:: lmination 
sample can be appreciated by comparing the distribution of the various characteri l tics in the 
sample of men who were examined with the distribution for the entire sampl3 of men 
selected for examination. Since differences in participation rates according to t -e military 
history characteristics were, for the most part, not large, the distributions of militlry history 
characteristics for examination participants relative to all veterans selected for emmination 
were similar (Table 3.5). Even for those variables that had the greatest influence on 
participation rates (type of discharge, discharge rank, general technical test score), the 
distributions for the examination partiCipants differed little from those for the entire: ;ample of 
veterans selected for examination. 

A great deal of additional information is available from the telephone inte"/iews for 
determining how the examination partiCipants may have differed from the sample (I veterans 
selected for examination. Although telephone interviews were not obtained from a I veterans 
selected for examination, they were obtained on over 85%. Since the bigge:t loss in 
participation occurred between the telephone interview and medical examination st 3p, much 
is known about the characteristics of most veterans who did not participcle in the 
examinations. 

Most of the demographic, socioeconomic, and lifestyle characteristics of thenlephone 
interview participants had only a modest influence on examination partiCipation ra:3S (Table 
3.6). In general, these characteristics had similar influences on both study grouP!. In both 
groups, the participation rate for blacks was greater than that for whites, and the pa r :icipation 
rate for men in the youngest age group was greater than the rate in older ag; groups. 
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Table 3.4 Medical Examination Participation Rates Among Vietnam and Non-Vietnam 

Veterans, by Selected Demographic and Military CharacterlstlcsB 


Vietnam Non-Vietnam 

Characteristic Rate (%)b No.c Rate (%)b Nn c 

Race 
White 
Other 

Age at Entry 
16-19 
20-33 

Type of Enlistment 
Drafted 
Volunteered 

Primary MaS 
Tactical 
Other 

Enlistment General Technical 
(GT) Test Score 

0-89 
90-109 

110-129 
130-160 

Year of Entry 
1965-66 
1967-69 
1970-71 

Pay Grade at Discharged 
E1-E3 
E4-E5 

Type of DischargeS 
Honorable 
Other 

67 
63 

67 
66 

65 
69 

67 
66 

61 
65 
71 
74 

65 
67 
70 

57 
68 

67 
46 

2185 
303 

1300 
1190 

1537 
953 

847 
1643 

579 
806 
807 
257 

830 
1399 

261 

235 
2255 

2442 
46 

54 
51 

51 
55 

52 
56 

50 
54 

50 
48 
57 
65 

54 
52 
55 

45 
55 

54 
41 

17,1 
2:0 

8:6 
10i6 

12:0 
6:2 

4:9 
14i3 

420 
515 
615 
3J1 

726 
714 
5J2 

3!3 
1613 

1812 
1n 

a Information obtained from military records completed during active duty. 
b Percent of eligible veterans selected for medical examination who underwent examination. 

Number of veterans with a particular characteristic who participated in the medical examinations. 
d Grades E1-E3 correspond to the various ranks of private; E4-E5 correspond to ranks of corporal, sergll mt, 

and specialist. 
e Also called "character of service." Other includes underhonorable, other than honorable, undesirable, 


general-underhonorable, and dishonorable. 


However, only in the Vietnam group was the participation rate lowest in the oldest age ~ IOUp. 
In both groups, education had a strong influence on participation, with an increc.:ie in 
participation rates with higher levels of education; the increase, however, appeared 10 be 
more pronounced in the non-Vietnam group. Income did not show a strong associatio' with 
participation rates, except for the lowest income category, for which rates were increa:;:ld in 
both cohorts. In both cohorts, men who were not currently married tended to be somlwhat 
more likely to participate than men who were currently married. Employment status ha,: little 
effect on participation rates. In both groups, men who lived in the northeast had the (,: west 
participation rates. 

Health-influencing behaviors were also evaluated for their effect on participation 'ates 
(fable 3.6). Cigarette smoking was found to have no relationship with participation ratE~;. On 
the other hand, in both groups the rate of participation increased with the amount of alcohol 
use reported-although the trend was more marked in the non-Vietnam group. RegulCi' use 
of illicit drugs also influenced participation rates in both groups. In the two gr: ups, 
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Table 3.5 Comparison of CharacterlstlcsB of Vietnam and Non-Vietnam Veterans S I !Iected for 

Medical Examination With Those of Veterans Undergoing Examination 


Proportion (%) With Characteristic 

Vietnam Non-Viet"' n 

Selected Examined Selected xamlned 
Characteristic (N=3745) (N=2490) (N=3703) ~ = 1972) 

Race, White 87 82 87 81 

Age at Entry, 16-19 Years 52 52 47 45 

Enlistment Status, Drafted 63 62 67 65 

Primary MOS, Tactical 34 34 27 25 

Enlistment General Technical 
(GT) Test Score 

0-89 26 23 23 21 
90-109 33 32 32 29 

110-129 30 32 32 34 
130-160 9 10 13 15 

Year of Entry 
1965-66 34 33 37 37 
1967-69 56 56 39 38 
1970-71 10 10 25 25 

Pay Grade at Discharge, E4-E5 89 91 81 84 

Discharge, Honorable 97 98 91 93 
a Information obtained from military records completed during active duty. 

participation rates differed markedly for men who reported using drugs other than or in 
addition to marijuana. In the Vietnam group nearly all of these men (96%) particip lted in the 
examinations, whereas in the non-Vietnam group only 66% participated. 

The modest influence of most of the demographiC, socioeconomic, and lifestlle charac
teristics on participation rates in both cohorts is reflected in the similar distributio r IS of these 
characteristics among those examined compared with the entire sample of telephone 
interview participants selected for examination (Table 3.7). The distribution of ojucational 
levels was not markedly different, even though educational level was a variablll for which 
participation rates differed the most between the Vietnam and the non-Vietnam cl:horts. The 
effect was largest in the most highly educated non-Vietnam veteran category ·1 hose who 
completed ~16 years of education}, but the increase was only 4%, from 21 % in t~ I ~ interview 
participants to 25% in the examination participants. The prevalence of curren: cigarette 
smokers was essentially the same in the interview sample and the examination s3mple. The 
prevalence of alcohol consumption was also about the same in the two sample:;, with only 
a slightly greater prevalence of heavier drinkers among the examination participarr s. Current 
illicit drug use, which had the largest differential effect on participation rates, did rl)t result in 
a large change in the drug-use distributions of the samples. This reflects the fed that few 
vetera.ns reported use of drugs other than marijuana. 

The health histories reported by telephone interview participants had a notabl: influence 
on examination participation (Table 3.8). In general, in both study cohorts some i lcrease in 
participation rates was associated with most of the reported health conditions. In t -e Vietnam 
group, participation rates were higher among those whose self-perceived health: ;tatus was 
"fair" or "poor". In the non-Vietnam group, the participation rate was higher for those whose 
self-perceived health status was "fair", but the few men who reported "poor" hllalth had a 
lower rate. Within each cohort, the participation rates averaged 5 to 10 percen1Clge points 
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Table 3.6 	 Medical Examination Participation Rates Among Vietnam and Non-Vietnam 
Veterans Who Had Telephone Interviews, by Selected Demographic, 
Socioeconomic, and Lifestyle CharacteristlcsB 

Vietnam 	 Non-Vietnam 

Characteristic 	 Rate (%)b No.c Rate (%)b No. c 

Race 
White 
Black 
Other 

Age at Telephone Interview 
30-34 
35-39 

;:;.40 

Marital Status 
Currently married 
Other 

Education (Years) 
0-11 


12-15 

16-18 


Employment Status 
Employed 
Unemployed 

Income ($1,000) 
<10 


10-30 

30-50 


>50 

Current Residence 
Midwest 
Northeast 
South 
West 
Foreign 

Cigarette Smoker 
No 
Yes 

Alcohol Use (Avg. Drinks/Mo.) 
0-29 

30-89 
;:;.90 

Illicit Drug Use (Past Year) 
None 
Marijuana only 
Other 

74 
80 
79 

79 
75 
73 

74 
80 

70 
75 
81 

75 
78 

80 
75 
75 
75 

78 
68 
74 
79 
84 

75 
75 

73 
77 
78 

74 
80 
96 

2054 
286 
150 

216 
1853 
421 

1821 
667 

341 
1679 
470 

2251 
238 

244 
1150 
804 
244 

727 
408 
832 
492 

31 

1377 
1110 

1308 
687 
460 

2151 
252 
75 

62 
69 
62 

67 
62 
63 

62 
67 

54 
61 
74 

63 
66 

70 
63 
63 
61 

63 
56 
64 
66 
85 

64 
62 

61 
64 
69 

62 
75 
66 

160: 
23: 
13: 

32: 
118: 
46, 

145~ 

511 

19, 
127, 
49, 

179, 
18: 

19: 
87: 
62: 
24: 

57: 
307 
65: 
40: 

33 

1147 
821 

1121 
523 
301 

175l 
171 
2l 

a Information obtained from telephone interview. 
b Percent of eligible veterans interviewed by telephone who underwent medical examination. 

Number of veterans with a particular characteristic who participated in the medical examinations. 

&liM 

higher for those reporting various medical conditions. The data suggest that, in the 
non-Vietnam cohort, the following conditions had a slightly greater influence on participeHon 
rates: any hospitalizations after discharge from the Army, any physical impairment, bellign 
tumors, history of hepatitis or jaundice, history of liver cirrhosis, and any urinary conditi,: ns. 

The largest differential effects on participation rates for the health history variables \llere 
associated with conditions that were reported infrequently. For example, a historl of 
chloracne resulted in an increased participation rate in the Vietnam group, but a decree: :ed 
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Table 3.7 	 Comparison of Demographic, Socioeconomic, and Lifestyle Characterlsti :SB of 
Vietnam and Non-Vietnam Veterans Selected for Medical Examination anc 
Interviewed by Telephone With Those of Veterans Undergoing Examination 

Proportion (%) With Characteristic 

Vietnam 	 Non-Vletna I 

Interviewed Examined Interviewed xamlned 
Characteristic (N=3317) (N = 2490) (N=3126) ~ = 1972) 

Race 
White 83 82 82 81 
Black 11 11 11 12 
Other 6 6 7 7 

Age at Telephone Interview 
30-34 8 9 15 16 
35-39 74 74 61 60 

;;.40 17 17 23 23 

Married 	 75 73 75 74 

Education (Years) 
0-11 15 14 12 10 

12-15 68 67 67 65 
16-18 17 19 21 25 

Unemployed 	 9 10 9 9 

Income ($1.000) 
<10 9 10 9 10 

10-30 46 46 44 44 
30-50 32 32 32 32 

>50 	 10 10 13 12 

Current Residence 
Midwest 28 29 29 29 
Northeast 18 16 17 16 
South 	 34 33 33 33 
West 	 19 20 19 20
Foreign 	 1 1 1 2

Cigarette Smoker 	 45 45 43 42 

Alcohol Use (Avg. Drinks/Mo.) 
0-29 54 53 58 57 

30-89 27 28 26 27 
;;.90 18 18 14 15 

Illicit Drug Use (Past Year) 
None 88 86 91 89 
Marijuana only 10 10 7 9 
Other 2 3 1 1 

a Information obtained from telephone interview. 

I 
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participation rate in the non-Vietnam group. However, so few men had a history cf chloracne 
that they would not be expected to have much of an influence on the othm medical 
examination findings. A history of a malignant cancer was also associated with all increased 
participation rate in the Vietnam group, but not in the non-Vietnam group. Again, very few 
men had a history of malignant cancer. 

Several of the important medical conditions reported during the telephone in! E~rview had 
essentially no effect on the participation rate in either group. These condition: included: 
gastric or peptic ulcer, hypertension, fertility difficulties, and current use of medi ;ations. 

The higher participation rates among those reporting certain medical conditillns did not 
markedly alter in either cohort the prevalence of these conditions among thOSE! examined 
compared with those selected for examination and interviewed by telephone (Tel )Ie 3.9). In 
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general, the prevalence of most of the conditions tended to increase on the order of or Il or 
two percentage pOints at the most. More importantly, prevalence ratios for the Vietnam gl'l )UP 

relative to the non-Vietnam group were not appreciably changed in the examination sarrple 
compared with the interview sample. For nearly all the conditions, the prevalence m tios 
remained the same or changed only by 0.1. For example, the prevalence ratio of fair-to-,:oor 
perceived health was 1.7 in the interview participants and 1.8 in the examination participa 1tS. 
Similarly, the ratio for any hospitalization since discharge remained at 1.1 for til )se 
interviewed and those examined, and the ratio for any physical impairment only charilled 
from 1.2 to 1.1. 

The conditions that showed the largest change in prevalence ratios were relatively i are 
conditions. For any malignancy, the prevalence ratio increased from 1.1 in the inter, iew 
sample to 1 .4 in the participant sample, the ratio for history of liver cirrhosis decreased :, om 
1.4 to 1.2, and for history of chloracne the ratio increased from 4.3 to 4.8. Even for tl1ese 
conditions, the changes were not great, and since the conditions are rare, the effect on (I' her 
examination findings is likely to be small. 

;/1 
'I 
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Table 3.B 	 Medical Examination Participation Rates Among Vietnam and Non-Vietnam 
Veterans Who Had Telephone Interviews, by Selected Medical History 
Characterlstlcsa 

Vietnam Non-Vietnam 

Medical History Characteristic 	 Rate (%)b No.e Rate (%)b /Ii «I.e 

Perceived Health Status 
Excellent 73 764 63 335 
Good 74 1219 62 ~ l11 
Fair 80 428 69 1~3 
Poor 80 77 61 33 

Hospitalized in Army 
No 73 1362 61 13)2 
Yes 77 1113 67 355 

Hospitalized Since Discharge 
No 73 1200 59 H6 
Yes 77 1286 68 l74 

Counseling for Drug, Alcohol, 
Emotional Problem (Past Year) 

No 74 2155 62 1177 
Yes 83 333 74 1~3 

Admitted to Treatment Program 
for Drug, Alcohol, EmotionalProblem (Past Year) 

No 75 2395 63 1116 
Yes 85 94 71 ~ ,6 

Any Physical Impairment 
No 74 1817 61 1194 
Yes 79 670 69 176 

Current Medication Use 
No 75 2004 62 1518 
Yes 77 486 66 354 

Hypertension 
No 75 1837 63 1 i47 
Yes 77 651 63 124 

Malignant Cancer (Since Discharge) 
No 75 2440 63 1144 
Yes 89 47 62 28 
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Table 3.8 	 Medical Examination Participation Rates Among Vietnam and Non-Vletnarr 
Veterans Who Had Telephone Interviews, by Selected Medical History 
CharacterlstlcsB 

Vietnam Non-Vletn; In 

Medical History Characteristic Rate (%)b No.C Rate (%)b No.c 

Benign Growth (Since Discharge) 
No 74 1951 62 1578 
Yes 80 534 70 393 

Diabetes 
No 75 2444 63 1941 
Yes 81 46 70 30 

Any Skin Conditions (Since Discharge) 
No 72 1642 62 1520 
Yes 81 847 69 452 

Chloracne 
No 75 2425 63 1963 
Yes 84 48 54 7 

Gastric or Peptic Ulcer 
No 75 2192 63 1773 
Yes 77 290 64 193 

Hepatitis or Jaundice 
No 75 2330 63 1864 
Yes 78 158 72 106 

Liver Cirrhosis 
No 75 2469 63 1961 
Yes 82 18 73 11 

Urinary Condition (Since Discharge) 
No 74 2068 62 1664 
Yes 79 420 70 307 

Fertility Difficulty 
No 74 1940 63 1657 
Yes 78 544 61 309 

a Information obtained from telephone interview. 
b Percent of eligible veterans interviewed by telephone who underwent medical examination. 
c Number of veterans with a particular characteristic who participated in the medical examinations. 

11111 

As part of the telephone interview, participants were asked a series of qUE ~ ;tions on 
neurological or muscular symptoms that they may have had during the 4 week per c)d before 
the interview. For the most part, the influence of these symptoms on participation 1 ates was 
similar to that generally seen for the medical history characteristics (Table 3.1 C]. In both 
groups, there tended to be increased participation by veterans who had experi'lnced the 
symptoms, and in both groups this influence was similar for most specific symp)ms. The 
prevalences of all the neurological or muscular symptoms were similar in the e)Cumination 
sample compared with the entire sample of telephone interview participants SE I ected for 
examination, with only a slight increase in prevalence among those examined (Tmle 3.11). 
All the prevalence ratios remained essentially the same. 

In both cohorts there was an observed association between having certain psy:hological 
symptoms during the 6 months before the telephone interview and participat 11g in the 
medical examinations (Table 3.12). The symptoms were related primarily to stres~, anxiety, 
depression, memory, and concentration. For all symptoms, there was increased participa
tion by veterans who experienced these symptoms frequently compared with 11 lose who 
experienced such symptoms infrequently. In general, the increase in participcl'ion rates 
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Table 3.9 	 Comparison of Medical History CharacterlstlcsB Among Vietnam and Non-Vletrnm 
Veterans Selected for Medical Examination and Interviewed by Telephone Witt 
Those Among Veterans Undergoing Examination 

Proportion (%) With Characteristic Prevalence Ri 110 

Vietnam Non-Vietnam Vietnam/Non-ViE 1nam 

Medical History Characteristic 
Interviewed Examined 
(N=3317) (N=2490) 

Interviewed Examined 
(N=3126) (N=1972) 

Interviewed Exal r ined 

Perceived health status 
fair or poor 19 20 11 11 1.7 1.8 

Hospitalized in Army 44 45 32 34 1.4 1.3 

Hospitalized since discarge 50 52 46 49 1.1 1.1 

Counseling for drug, alcohol, 
emotional problem (past year) 12 13 8.4 9.8 1.4 1.3 

Treatment for drug, alcohol, 
emotional problem (past year) 3.3 3.8 2.5 2.8 1.3 1.4 

Any physical impairment 26 27 22 24 1.2 1.1 

Current medication use 19 20 17 18 1.1 1.1 

Hypertension 26 26 22 22 1.2 1.2 

Malignant cancer (since discharge) 1.6 1.9 1.4 1.4 1.1 1.4 

Benign growth (since discharge) 20 21 18 20 1.1 1.0 

Diabetes 1.7 1.9 1.4 1.5 1.2 1.3 

Any skin conditions 
(since discharge) 32 34 21 23 1.5 1.5 

Chloracne 1.7 1.9 0.4 0.4 4.3 1.8 

Gastric or peptic ulcer 11 12 10 10 1.1 1.2 

Hepatitis or jaundice 6.1 6.4 4.7 5.4 1.3 1.2 

Liver cirrhosis 0.7 0.7 0.5 0.6 1.4 1.2 

Urinary condition (since discharge) 16 17 14 16 1.1 1.1 

Fertility difficulty 21 22 16 16 1.3 1.4 
a Information obtained from telephone interview. 

among symptomatic veterans was similar in the two cohorts. However, the data suggest that 
the feeling that "life is meaningless" may have had a relatively stronger influencE' on 
partiCipation rates in the non-Vietnam cohort. 

Although in both cohorts there was increased participation among those who rep: rted 
frequently experiencing psychological symptoms, the prevalences of men who experierlced 
the symptoms more frequently were not greatly different between those examined and 1 t lose 
interviewed by telephone (Table 3.13). For almost all psychological symptoms and in )oth 
cohorts, the prevalence of participants in whom symptoms occurred frequently was h I ~her 
in the examination sample than in the interview sample, but the increase was modes1 -on 
the order of one to three percentage pOints at the most. The prevalence ratios for most () f the 
symptoms were virtually unchanged. The largest change was for the feeling that lie is 
meaningless, for which the prevalence ratio decreased from 2.0 to 1.7. 

Attitudes, feelings, and memories regarding the Army also affected participation ralos in 
both groups (Table 3.14). In both groups, negative or unpleasant feelings or memories Cl )out 
the Army tended to result in increased participation rates. Even though those with the I east 
favorable attitude toward or memories of the Army were more likely to partiCipate, the 
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