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Preface

The beginnings of the Medical Follow-up Agency (MFUA) study of former prisoners of war (POWs) can
be found in the early 1950's when the Veterans Administration (now the Department of Veterans Affairs)
initiated a program of studies of the medical status of POWs compared with non-POW controls. The latest
follow-up component of this long-term study was begun in August 1986 under a contract with the National
Research Council (NRC) to conduct a medical examination survey of these groups. Ordinarily, the NRC
appoints a committee of experts to produce a report, which then undergoes independent review according to
procedures approved by a Report Review Committee consisting of members of the National Academy of
Sciences, the National Academy of Engineering, and the Institute of Medicine. In the case of this report, the
MFUA's general oversight body, the Committee on Epidemiology and Veterans' Follow-up Studies—chaired by
the late Richard D. Remington—has provided overall guidance; the study, however, was conducted by MFUA
staff and the report written by an MFUA staff officer. Although this report has been reviewed in accordance with
established NRC procedures, it represents the views of its author and not the deliberations of an expert NRC
committee.

It is in the nature of long, complicated longitudinal studies such as this one that recent work builds on the
foundation of earlier efforts. For that reason, I am especially appreciative of the soundness of earlier work by
Cohen, Cooper, Nefzger, Beebe, and Keehn (see the reference list later in this volume). The staff of the MFUA
likewise deserve acknowledgment

PREFACE iii
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and a great share of the credit for careful, tireless work in collecting and organizing the data on which this report
is based. Special thanks go to Chiquita Benson, Harriet Crawford, and Mary Williams for their assistance.

The support of such a long, complex study—indeed, the entire series of studies—by Department of
Veterans Affairs (VA) staff is also greatly appreciated. I would be remiss if I did not make special mention of
project officer David Thomas and his successor, Robert Meci, as well as numerous VA Central Office staff in the
Medical Research program. Space limitations prevent my thanking individually the many VA field personnel
who contributed their time and experience on behalf of this study; I am particularly indebted to those VA
personnel who met with me during visits to their stations. (A list of site visits can be found in Appendix B.) I
would also like to thank Brian Engdahl and Steven Oboler for their helpful comments on an earlier version of
this manuscript and Susan Solomon and Ellen Gerrity of the National Institute of Mental Health for their support
and sponsorship of the last-minute supplemental psychological data collection.

Finally, of course, I am indebted to those former POWs and combat veterans who volunteered to come to a
nearby VA medical center to be examined. Not only were the examinations themselves arduous because they
were so extensive, but it was no doubt difficult to relive sometimes extraordinarily unpleasant past experiences.
To our gratitude for their earlier sacrifices in wartime we must add our thanks for their recent efforts in this study.

William Frank Page
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Summary

BACKGROUND

The Medical Follow-up Agency (MFUA) of the Institute of Medicine, National Academy of Sciences,
conducted a medical examination survey of former prisoners of war (POWs) of World War II (WW II) and the
Korean conflict. This survey, which is part of a longitudinal follow-up study begun shortly after WW II, was the
first to be based on medical examinations as well as on questionnaires and records for POWs and controls. The
survey focuses solely on morbidity; because no deliberate efforts were made to collect complete, cause-specific
mortality data, only brief, anecdotal mortality information is presented.

PURPOSE

The goal of the research was to gather and analyze medical examination information from former POWs
and comparable controls. The study design linked the MFUA's ongoing POW research and the Department of
Veterans Affairs' (VA) POW protocol program to obtain information most efficiently. In brief, subjects in the
MFUA study cohort were invited to a nearby VA medical center to undergo the VA protocol exam, a
comprehensive physical and psychiatric examination conducted by VA medical personnel. In addition, a face-to-
face psychiatric interview and a battery of psychological tests were given—to investigate the trends found in data
from MFUA's 1984–1985 mail questionnaire survey on depressive symptoms.

SUMMARY 1
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SELECTION OF STUDY GROUPS

Because the current follow-up is grounded in earlier work, a brief summary of previous study samples is
warranted; further details of the sampling plan can be found in Chapter 1 and earlier reports. For the original
study samples, MFUA used the Army's official roster of all known WW II prisoners of war to select independent
samples of white male Army servicemen who had been captured in the Pacific theater and the European theater
(later samples of Korean conflict POWs included other races; see below). Comparable control groups were
drawn from Army payroll rosters; efforts were made to balance the proportion of air and ground personnel to
correspond to the composition of the POW group. Later, these original samples were augmented with several
others: a group of prisoners from the European theater who were sampled from POW admissions to Army
hospitals for malnutrition immediately following repatriation, a group of Korean conflict prisoners of war, and a
group of comparable nonprisoner controls, selected from a file of all known U.S. Army casualties wounded in
action and returned to duty in Korea. The Korean conflict POW and control groups were not limited to whites.

The current survey continues the follow-up of the same sample of POWs and controls originally assembled
some 40 years ago. A total of seven study groups were investigated; their abbreviated titles and number of
eligible subjects are shown below:

PWP (Prisoners of War, Pacific theater, WW II), 670 subjects;
WP (War veterans, Pacific theater, WW II), 737 subjects;
PWE (Prisoners of War, European theater, WW II), 382 subjects;
PWEM (Prisoners of War, European theater, WW II, Malnourished), 258 subjects;
WE (War veterans, European theater, WW II), 383 subjects;
PWK (Prisoners of War, Korean conflict), 851 subjects; and
WK (War veterans, Korean conflict), 861 subjects.

RESEARCH QUESTIONS

The current study was charged to address the following questions.

a.  Will rates of psychiatric illness, as ascertained by interview and psychological evaluation, be higher
among former WW II prisoners of war of the Pacific theater (PWP) than among their nonprisoner
controls? Will this also hold true for WW II prisoners of war of the European theater (PWE) and
prisoners of war of the Korean conflict (PWK) when compared with their respective controls? Will
rates of psychiatric illness be higher among PWP and PWK than among PWE, as observed in earlier
studies?

SUMMARY 2
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b.  What differences, if any, will there be between psychiatric illness assessed by interviewer and illness
assessed by using the questionnaire? If there are differences, how will they influence the
interpretation of results from (a)?

c.  How have differences in illness levels changed over time? In particular, have the earlier differentials
between the PWP and PWK groups, on the one hand, and the PWP and PWE groups, on the other,
decreased with time?

d.  How do the physical examination findings compare with the self-reported diagnoses, symptoms, and
complaints from the 1984 questionnaire? Which physical findings are underreported or
overreported, and how do nonmedical factors influence this reporting?

e.  Is there a pattern of abnormal physical findings in the subset of PWE veterans who were seriously
malnourished at repatriation?

THE IMPORTANCE OF A REPRESENTATIVE SAMPLE

Since March 1983, the Veterans Health Services and Research Administration (then the Department of
Medicine and Surgery) of the VA has been conducting medical evaluations under a "POW protocol" program.
The VA protocol includes a medical evaluation of standardized format, along with a standard questionnaire for
collecting the POW's medical history. (This is a fairly detailed compilation of information on the POW's
captivity, repatriation, and postwar adjustment.) The MFUA study was designed to use the VA's existing
protocol program as the primary vehicle for data collection by simply inviting members of MFUA's longitudinal
cohort to undergo a protocol examination at a nearby VA hospital. Thus, the VA's ongoing program was to do
double duty—first, as an outreach program to all former POWs and second, as a data collection mechanism for a
research study.

Such knowledgeable bodies as the VA's Advisory Committee on Former POWs have remarked on the value
of the VA protocol exam program and the potential value of the data it collects, recommending that the
information contained in the program's medical history and examination forms be made available for research
use. Caution is required, however, in using these data. Although more than 30,000 examinations have been
performed with the VA protocol, as a body they are limited in what they can contribute to our knowledge of
POW health problems because they were gathered from a potentially biased sample about which very little is
known—that is, the men who presented themselves for examination, a self-selected sample. In contrast, the
members of the MFUA cohort were statistically sampled to be representative of WW II and Korean conflict
POWs (and comparable veteran controls). If a large proportion of the MFUA cohort could be examined, they
would presumably constitute a representative sample, the
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findings from which could be used to develop sound inferences and generalizations regarding the whole
population of former POWs.

Mention should be made here of what might best be called the "survivor bias." Obviously, only men who
survived to respond to the examination invitation could provide data for the study; presumably, less healthy men
would have died earlier, and morbidity findings might thus be under-represented. Explicit, cause-specific
mortality information on this group is lacking; however, at the time of the last completed mortality follow-up in
1975, overall death rates for former POWs did not differ significantly from those of the U.S. male population of
comparable age and color (i.e., white or nonwhite). Moreover, excess cause-specific mortality could be attributed
to three causes: trauma, tuberculosis, and cirrhosis of the liver. In general, most of the differences between POW
and general population mortality have lessened over time. Thus, there is no striking evidence from earlier
mortality follow-ups that POWs die sooner than men in the general population.

RESPONSE RATES AND THE REPRESENTATIVENESS OF THE SAMPLE

Despite the careful construction of the MFUA cohort, it must be noted that its members were in a sense self-
selected in that they chose to respond or not to respond to the invitation for examination. Unfortunately, response
rates in the current study for both POWs and controls were very low: 40–50% among POWs and 10–14% among
controls (see the findings section of this summary and also Chapter 3). However carefully the original sample
was assembled, there can be no confidence with response rates as low as this that the group of respondents
accurately reflects the composition of the group of all former POWs. Yet neither are such low response rates
proof, in themselves, that the group of respondents is nonrepresentative. All that may rightly be said is that the
statistical principles governing what one may infer from a sample—and the amount of confidence with which
such inferences can be made–do not apply. A case for the representativeness of a sample based on such low
response rates simply cannot be made.

Thus, the applicability of these results to the group of all POWs is unknown. There is some indication from
the data comparing respondents and nonrespondents that large differences do not exist between actual
respondents and all eligible subjects; nevertheless, the weight of these limited data cannot overcome the
overwhelming importance of the low response rates. Consequently, the results of the study are presented as
descriptive data, for two reasons.

First, even if the examination data from POWs are not strictly representative, they constitute an important
case series—the largest national collec
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tion of POW examinations ever gathered together and analyzed. A number of findings in the series are worthy of
note. Some confirm earlier research, and some are new; the confirmatory findings, at least, lend some weight to
the validation of earlier results. New results, although they must be viewed cautiously, serve a valid scientific
purpose in generating new hypotheses for more definitive studies.

The second reason to publish these data is not a scientific one. Although the report does not deal with
nonscientific issues explicitly, it is recognized that the examination data will have uses beyond the scientific ones—
for example, in providing material for discussion of military service-connected disabilities among former POWs.
Despite the fact that sound inferences about the group of all former POWs cannot be drawn from the exam data
in this report, policymakers who must deal with such issues should be able to review this descriptive
information. The men who participated in these examinations also deserve an account of the process. Not to
report the findings of the examination would surely raise more questions than the report, with its careful
documentation of the study's limitations, would raise. The results of this examination study are thus discussed
below, and we urge a maximum of reasonable caution in their interpretation and use.

METHODS

The following provides general information about the study methodology (see Chapter 2 for further details).
The use of VA protocol data made it possible to perform the current study, but it also introduced several
complications. Because the VA protocol examination program began before the MFUA study, a sizable
proportion of the POWs in the study had been examined previously by the VA. Knowing this, study designers
matched the MFUA cohort against the VA's file of completed examinations, and lists of MFUA study POWs
who had already been examined were produced and sent to VA medical centers. Copies of most of these
examinations have found their way to MFUA; however, the situation became more complicated when the VA
asked MFUA to invite these subjects to be reexamined in order to collect additional data.

Those subjects who had not been examined previously were handled somewhat differently. First, addresses
were sought for POWs in each of the three groups in the study (WW II Pacific, WW II European, and Korean
conflict) and their corresponding controls. (These addresses came from the VA itself, from the Internal Revenue
Service [under a special arrangement with the National Institute for Occupational Safety and Health], and from a
commercial tracing firm.) Letters of invitation were mailed, as many as three per person for each of two potential
addresses, urging participation in
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the VA medical evaluation protocol and requesting the veteran's permission to forward his name to the closest
VA medical center for scheduling the examination. The VA medical centers then performed the examinations
and forwarded copies of the results to MFUA. While data collection was under way in the field, MFUA staff
made a number of site visits to VA medical facilities to observe the examination process.

The examination of members of the MFUA study cohort was identical to the usual VA protocol
examination except that both POWs and controls underwent additional psychological testing and a more
intensive psychiatric interview. The psychological testing consisted of four standardized psychological
questionnaires (see Chapter 2); the usual VA psychiatric consultation, typically an unstructured part of the
protocol exam, was augmented by including the posttraumatic stress disorder (PTSD) portion of the Structured
Clinical Interview for DSM-III-R, Non-patient Version (SCID). These psychological tests and structured
interviews provided a common framework for measuring and reporting psychological problems, which
facilitated the comparison of MFUA study results with those of other research.

Toward the end of the study, it became clear that for administrative reasons, a number of examinations were
being conducted without the required psychological testing. A decision was made to send blank psychological
questionnaires to all potential subjects who had not completed them, regardless of examination status. Funding
for this additional data collection (an initial mailing of some 2,000 questionnaires) was obtained from the
National Institute of Mental Health (NIMH); the additional psychological data were added to the study's master
file. A second questionnaire mailing occurred too late for its data to be included in this report.

FINDINGS

Copies of the medical examinations sent by the VA medical centers were abstracted, coded, and
computerized, as were the SCID and psychological questionnaires. Unfortunately, the overall rate of completed
and coded examinations was disappointingly low—as noted earlier, around 40–50% in POWs and 10–14% in
controls. Some of the large apparent difference between POW and control response rates is attributable to the
fact that a number of POWs came in for examinations before the formal research program began. The rate of
response to the supplemental psychological questionnaire mailing sponsored by NIMH was also low: 25–30%
for POWs and only 10–25% for controls. (In general, response rates among controls have been lower than those
for POWs in previous morbidity follow-ups.)

The low response rates raise justifiable concerns about potential nonresponse bias, and Chapter 3 focuses on
differences in demographic data for subjects who completed the entire exam and whose exams were received,
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abstracted, and analyzed by MFUA (''completed exams''), and all eligible subjects. Among POWs, there were no
statistically significant differences between the two groups (respondents and nonrespondents) for year of birth,
race, component (inductee or not), or marital status; PWP and PWK respondents, however, apparently had more
education than nonrespondents, and WW II POW respondents were more apt to have served in the Army Air
Corps. Data on VA hospitalization rates are displayed for three groups: subjects with completed exams, all
subjects who responded to the invitation to participate (including those with completed exams), and
nonrespondents. The data cover 1969–1985, predating the examination survey, and so provide evidence about
differences among the three groups. There were no significant overall differences between respondents' and
nonrespondents' VA hospitalization rates in any of the POW or control groups. Consequently, although the low
response rates prevent any consideration of the exam data as representative, the demographic data and VA
hospitalization data at least suggest that there are no overwhelming differences between respondents and
nonrespondents in background characteristics or in morbidity as measured by 26 years of VA hospitalization data.

Chapter 4 of the report presents data from the 1,067 coded examinations elicited by the study. These exams
provide diagnostic data on more than 65,000 coded medical conditions and are used to calculate "lifetime"
prevalence rates, the probability that a given person has ever had (or still has) some specified disease, up through
the time of examination. POWs were shown to have high lifetime prevalences of a number of medical
conditions, but the most striking findings pertained to psychiatric illness.

Lifetime prevalence rates for selected conditions were compared with similar rates from Eberly and
Engdahl's 1991 study of POW examinations at the Minneapolis VA Medical Center. The MFUA data showed
elevated rates of prevalence among POWs for medical conditions related to prison camp treatment—for
example, dysentery, malaria, and frozen feet—as well as for psychiatric illness. Compared with the Minneapolis
POWs, the MFUA POWs had higher lifetime prevalence rates of several medical conditions, a higher rate of
depressive disorder, a lower rate of PTSD, and a roughly equal rate of generalized anxiety disorder.

In Chapter 5, the discussion addresses the five basic questions listed earlier. The answer to question A,
which asked whether psychiatric illness was more extensive in POWs than in controls, was that the data showed
strikingly higher rates for several conditions, although no statistical tests could appropriately be applied. In
particular, the rates for PTSD were appreciably higher among POWs when measured independently in each of
three different ways: examination, structured clinical interview (SCID), or questionnaire (the Mississippi scale).
Rates of depressive disorder were similarly elevated, again, when measured independently in three ways: ex
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amination, Center for Epidemiologic Studies depression (CES-D) questionnaire, or Beck questionnaire. The
finding of a higher rate of PTSD was particularly important, given that the 1984–1985 survey had stimulated the
hypothesis that PTSD was a possible psychiatric diagnosis underlying an increased rate of depressive symptoms
or a comorbid condition. Additional data from the 90-item Hopkins Symptom Check List (SCL-90), however,
suggested that psychiatric illness was not necessarily limited to PTSD and depressive disorder, and that there are
signs of an appreciable increase in general psychopathology among POWs.

Question B asked whether there were important differences among measurement instruments for psychiatric
illness. The answer for this case series was that there were appreciable differences among the various ways of
measuring PTSD and depressive disorder. For PTSD, the exam and structured clinical interview—which were
generally performed by the same person—agreed much more closely with each other than with the
questionnaire; for depressive disorder, one scale (the CES-D) gave higher estimates of depressive disorder while
the other, the Beck, gave lower estimates. Every measurement method, however, found appreciable differences
between POWs and controls.

Question C asked whether earlier hospitalization rates were comparable to recent rates of self-reported
hospitalization. In general, the data showed far fewer differences between POWs and controls now than in 1967.
A comparison of lifetime and current prevalence rates from the current exam also showed that morbidity
differences appear to have lessened over time.

Question D asked whether examination and earlier self-report questionnaire data provided comparable
estimates of the prevalence of illness. Among those who completed the examinations, medical conditions were
self-reported by questionnaire much less frequently than they were noted during the examination; typically, self-
reported prevalence was only one-half to one-tenth the examination-based value. Some of this disparity appeared
to be due to limitations in the questionnaire design (e.g., a fixed number of blanks for responses) as well as to
differences between physicians and questionnaire respondents in the use of medical terminology.

Question E addressed differences between the special, albeit small, subset of severely malnourished
European prisoners, PWEM, and their European theater counterparts, PWE. The case series of PWEM who were
examined displayed a markedly higher lifetime prevalence of dysentery, beriberi, frozen feet, peripheral nerve
disease, and gastroenteritis than was found among PWE. The latter two conditions, which were not as clearly
related to war camp treatment as the others, were studied in further diagnostic detail. Excess peripheral nerve
disease was attributable to excesses in three specific categories: mononeuritis of the upper limb, mononeuritis of
the lower limb, and hereditary and idiopathic neuropathy. The higher preva
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lence of gastroenteritis was accounted for almost entirely by noninfectious gastroenteritis and colitis, rather than
by irritable bowel syndrome, a disease that has already been presumptively linked to military captivity.

The analyses discussed in Chapter 5 provide evidence of psychological aftereffects of military captivity as
long as 45 years after repatriation but less striking results concerning other aftereffects. Chapter 6 presents a
different sort of descriptive analyses, undertaken to complement those of Chapter 5, that focused on a specific set
of medical conditions taken from published reports of POW examinations at two VA medical centers,
Minneapolis and Denver. Preliminary analyses of these conditions showed higher current prevalence rates
among POWs for ischemic heart disease (PWEM only), peripheral nerve disease (PWP and PWK), ulcer (PWK
only), gastroenteritis (PWEM and PWK), depressive disorder (PWP, PWE, PWEM, and PWK), posttraumatic
stress disorder (PWP, PWEM, and PWK), and generalized anxiety disorder (PWP, PWE, PWEM, and PWK);
PWP rates for malaria were appreciably lower than control rates. These conditions, with the exception of
malaria, were included in the final stage of analysis. The entire list of selected conditions was also subjected to
another set of preliminary analyses; these studies focused on determining whether the prevalence of any of the
conditions was associated with the specific factors that measured harshness of treatment as a POW, such as
percentage of body weight loss. All medical and psychiatric conditions with findings of either a substantially
higher prevalence among some POW group or a marked association with some military captivity factor were
included in the final stage of analysis.

In this stage, the prevalence data for these conditions were reanalyzed using logistic regression to determine
the joint effects of weight loss and war camp symptoms, taking into account POW group differences. Prison
camp symptoms were further refined into three separate measures—the presence of edema, the number of visual
symptoms (such as night blindness) reported, and the number of other symptoms reported—and considered
along with percent weight loss. The logistic regression analyses showed that among POWs with completed
exams and earlier data on weight loss and prison camp symptoms, edema was significantly associated with a
higher prevalence of ischemic heart disease and peripheral nerve disease; visual symptoms were associated with
higher prevalences of cerebrovascular disease, ulcers, asthma, and PTSD; and other symptoms were associated
with higher prevalences of intermittent claudication, gastroenteritis, depressive disorder, and generalized anxiety.
Percent weight loss was markedly associated with a higher prevalence of intermittent claudication and arterial
vascular disease and strongly associated with a lower prevalence of osteoarthritis. In most cases the odds ratios,
which estimate the size of the increased prevalences, were between 1.0 and 2.0, indicating relatively moderate
elevations
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in prevalence; however, the estimated effects of visual and other symptoms increased gradually with each
additional reported symptom, so that the cumulative effect on the relative odds for POWs with a large number of
symptoms would be quite substantial. In addition to these findings, PWP showed a higher prevalence of PTSD,
compared with PWE, and among PWK, again compared with PWE, there were higher prevalences of ulcer,
PTSD, schizophrenia, and generalized anxiety, as well as a lower prevalence of ischemic heart disease, arterial
vascular disease, and asthma; these latter would appear to be age related. In general, the logistic regression
analyses linking current medical conditions to earlier prison camp factors suggest more medical conditions
related to the POW experience than did the simpler descriptive comparisons between POWs and controls.

After a summary of results in Chapter 7, Chapter 8 presents a detailed discussion of the study findings,
comparing them with other research conducted among American and foreign POWs. In many cases, the
organspecific findings based on medical examination data were anticipated. The increased prevalence of
depressive disorder, PTSD, and generalized anxiety was not unexpected, and similar findings regarding
peripheral nerve disease, ulcer, and gastroenteritis likewise were not surprising. Even in these cases, however,
some intriguing new data surfaced on a potential link with nutritional deficiencies, such as between ulcer and
earlier visual symptoms (indicating vitamin A deficiency). The link between current peripheral nerve disease and
earlier edema, indicative of a prison camp vitamin B1 deficiency, was evidence that the well-known short-term
neurological effects of (dry) beriberi are associated with persistent neurological symptoms that last for decades,
even after the original nutritional disease has been successfully treated and acute symptoms have abated.

The finding of increased prevalence of schizophrenia among PWK in the case series was a new one, and a
significant correlation with weight loss in this group offers material for speculation. Possible explanations
include the hypothesis that organic brain syndrome arising from injury or malnutrition was incorrectly diagnosed
as schizophrenia or that the association was a statistical artifact; settling the matter would require further
research. Also new, and somewhat unexpected, were findings of increased asthma and cerebrovascular disease in
POWs who reported visual symptoms in prison camp. Again, this involved the identification of an aftereffect of
military captivity accompanied by evidence of a deficiency of vitamin A in prison camp. Findings concerning
both intermittent claudication and arterial vascular disease appeared for the first time in this cohort, but their
associations with percent weight loss do not provide much material to aid explanation. The last new finding, a
significantly lower prevalence of osteoarthritis in POWs who reported higher weight loss in captivity, was not
only unantici
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pated but was in the opposite direction of all other findings in Chapter 6. No explanations for it come readily to
mind.

Last, but certainly not least, was the finding of a statistically significant association between ischemic heart
disease and earlier reporting of localized edema. Although this finding is not exactly new, it was also not entirely
expected, given that earlier studies have found conflicting evidence in both POW morbidity and mortality data.
The most interesting aspect of this finding may be its specificity: localized edema was a significant risk factor for
only two current medical conditions—peripheral nerve disease and ischemic heart disease—both of which were
acutely related to thiamin deficiency, either the "dry" form of beriberi (peripheral nerve disease) or the "wet"
form (cardiac problems). The specificity of association between localized edema and the only two medical
conditions with well-established acute relationships to thiamin deficiency raises intriguing questions about the
association between earlier nutritional deprivation in prison camp and subsequent chronic ischemic heart disease—
even in the absence of a satisfactory explanatory biological mechanism to link the two.

In summary, excepting psychiatric illness, this report shows little evidence of widespread ill health among
former prisoners of war compared with their non-POW veteran counterparts. Nevertheless, analyses of the
associations between prison camp factors and subsequent disease prevalence have uncovered a number of
medical conditions that can be posited as aftereffects of military captivity.
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1

Background

ORIGIN AND HISTORY

The Medical Follow-up Agency (MFUA) has been studying the health of former prisoners of war (POWs)
since shortly after World Wax II (WW II). At that time, Cohen and Cooper (1954) assembled rosters of former
WW II POWs and non-POW controls and characterized their mortality, morbidity, and disability after liberation.
When it began, the study differed in two important aspects from other contemporary investigations of former
WW II prisoners: it was designed to study a representative sample of all former prisoners, and it included control
groups. The importance of controls was emphasized by Cohen and Cooper, who asserted that "whatever the
consequences of imprisonment may be, they are not likely to be grossly different in kind from the effects of
combat, disease, malnutrition, and other adverse experiences encountered outside prison camps. Rather, the
important effects of imprisonment will manifest themselves as differences in severity or duration, or both, so that
the bases of comparison which can be provided only by suitable control groups are indispensable" (Cohen and
Cooper, 1954, p. 1). The original Cohen and Cooper follow-up was also characterized by its total dependence on
records—death records, hospitalization records, disability records, and questionnaires—a characteristic shared
by all subsequent MFUA follow-ups.

Starting with the rosters built by Cohen and Cooper for the original study, Nefzger (1970) added Korean
conflict prisoners and controls and studied the mortality of all groups. A third study, by Beebe (1975), was a
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20 year morbidity follow-up, collecting data from military and Department of Veterans Affairs (then Veterans
Administration; VA) records and from questionnaires. A fourth study, undertaken by Keehn (1980), continued
through 1976 the mortality follow-up begun earlier. A fifth study, directed by Page (1991), was a 1984–1985
mail questionnaire follow-up that focused on the persistence of depressive symptoms. The study presented here,
which was designed to collect morbidity data from 1965 through approximately 1985, also includes data
collected from these earlier follow-ups. Because deliberate efforts to collect complete and detailed cause-specific
mortality data were not made, only brief anecdotal mortality data are reported.

ASSEMBLY OF STUDY ROSTERS

Because this examination study followed up the MFUA cohort as assembled earlier, it is useful to review
briefly the constitution of that cohort—both cases and controls. As originally constructed, the rosters of World
War II ex-POWs and controls were expressly limited to white Army males, by far the largest demographically
homogeneous segment of military personnel. This choice was wholly a matter of convenience "to avoid needless
multiplication of variables" (Cohen and Cooper, 1954). A U.S. Army punchcard file of all prisoners liberated
alive was the source of the study roster. Independent samples were drawn from the European theater of
operations (which included both Mediterranean [MTO] and European [ETO] theaters); after the punchcard files
were reduced to white males, sampling was carried out by selection of random digits in the service serial
numbers. The samples were divided into a larger portion (group A) and a smaller (group B), with the more
comprehensive morbidity follow-up performed only for group B and mortality follow-up performed for both
groups A and B.

WW II controls were white Army males selected from units whose members were in combat in the theaters
in which the prisoners were captured during the same time periods. Because the Pacific theater WW II prisoners
were largely composed of the captured defenders of Bataan and Corregidor, and because virtually all survivors
were captured, it was not possible to select controls who had contemporaneous combat service in the Pacific
theater. Pacific combat controls therefore were identified from the payroll rosters of units that entered combat
later. More details can be found in Cohen and Cooper (1954).

Nefzger (1970) added some Pacific prisoners to the sample, selecting them in the same way as those in the
original sample except that a different combination of serial number digits was used. New controls were
identified from the same payroll rosters used earlier for this study, but Nefzger matched individual controls to
new prisoners on the basis of rank, arm or service,
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age, and race (again, all subjects were white males). Nefzger also added a new group of malnourished prisoners
from the European theater, which had been derived from a 20% sample of 1945 Army hospital admissions, and a
group of Korean conflict prisoners and controls selected from a file of all known U.S. Army casualties of that
war. POWs were selected from a list of all repatriated prisoners, and controls were selected from the group of
men who were wounded and returned to action in Korea. Thus, the Korean conflict controls differ from all other
control groups because each control is the victim of a combat injury. Prisoners and controls were matched on the
first digit of their Army serial number, rank, date of casualty (capture or wounding), and Army unit at the time of
casualty. Selection of Korean conflict prisoners and controls was not limited in terms of race, and they were not
selected to match on race; nevertheless, 85% of the former and 87% of the latter were white. Further details are
available in the study report (Nefzger, 1970). Approximately 2,000 POWs from all eras and an equal number of
controls were eligible for this follow-up.

Although the current survey continues the follow-up of a sample of POWs and controls originally
assembled some 35 years ago, it differs from Beebe's morbidity follow-up in its inclusion of the malnourished
European POWs. Thus, the survey reports data from seven study groups, shown below with the abbreviated titles
that will be used in this report:

PWP (Prisoners of War, Pacific theater, WW II)
WP (War veterans, Pacific theater, WW II)
PWE (Prisoners of War, European theater, WW II)
PWEM (Prisoners of War, European theater, WW II, Malnourished)
WE (War veterans, European theater, WW II)
PWK (Prisoners of War, Korean conflict)
WK (War veterans, Korean conflict).

EARLIER RESULTS

A brief discussion of the results of earlier studies provides a context for this follow-up. The earliest study,
by Cohen and Cooper, found excess mortality in Pacific theater prisoners—mainly accidents and tuberculosis—
but no excess mortality in European prisoners. It also identified tuberculosis, residual effects of malnutrition,
psychological problems, ophthalmic changes, gastrointestinal disorders, and cardiovascular disease as frequent
conditions worthy of continued study. Nefzger's mortality follow-up showed that the early excess mortality had
begun to diminish by the mid-1960s among WW II POWs, while Korean conflict former POWs continued to
have higher mortality throughout the entire 12 years of follow-up in that study. Beebe, in a 1965 questionnaire
and record follow-up, noted that
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Pacific WW II prisoners were experiencing both somatic and psychological aftereffects, whereas European
prisoners apparently were experiencing only psychological aftereffects. Higher rates of illness were manifested
in higher hospitalization rates, higher VA disability compensation rates, and more self-reported health problems.
Keehn's mortality follow-up through the mid-1970s documented the fact that the increased early risk of dying
among WW II Pacific and Korean conflict prisoners had lessened over time. In fact, for these POWs, as well as
for the WW II European POWs, overall death rates in the most recent follow-up period were indistinguishable
from those of the comparably aged U.S. population.

Particularly important to the current study are the results of the latest completed follow-up, a 1984–1985
mail questionnaire survey. This follow-up found that detrimental psychological effects of military captivity
persisted for as long as 40 years after repatriation. (Beebe had shown earlier that 20 years after repatriation, the
most striking and persistent aftereffects of the POW experience were psychological.) The 1984–1985 follow-up
collected data on depressive symptoms, as measured by the Center for Epidemiologic Studies depression (CES-
D) scale developed at the National Institute of Mental Health; it found rates of depressive symptoms among
POWs that were from three to five times higher than expected from comparable studies of the general
population. Equally important, the follow-up showed that depressive symptoms were more severe among POWs
who had been treated more harshly during captivity, although POWs who were older at capture and who had
more education had less depressive symptomatology than younger, less well-educated POWs. It was speculated,
however, that these findings on depressive symptoms were actually due to a higher prevalence of some
underlying diagnosis, probably posttraumatic stress disorder.

The design of the current study drew on these earlier follow-ups in deciding on the basic kinds of data that
should be collected. First, it was clearly time for a more general morbidity survey; using VA medical
practitioners to collect data as part of a comprehensive medical examination would provide the first such
examination data since repatriation, as well as the most complete morbidity information since Beebe's follow-up
study in 1967. Second, the 1984–1985 results pointed out the need to obtain diagnostic data from physicians as
well as self-reported symptom data. Thus, the current study consisted of a comprehensive medical examination,
to achieve the first objective, plus a structured clinical interview and comprehensive psychiatric evaluation, to
achieve the second.
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2

Data Collection Procedures

The current MFUA study is the sixth such study of the group of POWs and controls assembled some four
decades ago. Previous efforts have focused on mortality, as ascertained from death certificates, and on morbidity,
as reported in VA records and in questionnaires mailed to study subjects. The data for the current study are
unique: both former POWs and veteran controls were invited to undergo a comprehensive medical and mental
health examination at a nearby VA medical facility; the results of the examination were sent to MFUA for
analysis.

This approach took advantage of the ongoing POW examination program, called the POW Protocol
Examination program, that was already in place in VA medical facilities when this research began. Because of
the existing program, MFUA collected its research examination data by inviting study subjects to participate in
the VA program and then receiving a copy of the VA examination results. In order to include the MFUA
research subjects in the VA program, it was necessary for the VA Central Office to issue a circular to its field
stations, directing them to perform these examinations and send copies to MFUA. Because of administrative
procedures, there were at one time two VA circulars in the field (one for POW examinations and one for control
examinations); copies of these circulars can be found in Appendix A.

Although the overall study design was quite straightforward, a complicating factor arose in the form of
potential study subjects who had already been examined under the VA program for their own personal reasons.
Originally,
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these subjects, called ''volunteers,'' were not asked to undergo a reexamination but instead were identified by
matching them against the VA POW exam tracking system, which contains a record for each POW who has
undergone the VA's protocol exam. Requests for their already completed examinations were then sent directly to
the VA field stations. (More details about this process are provided later in this chapter.)

The issue of volunteers became somewhat more complicated, however, when a site visit by a VA team in
August 1989 resulted in a recommendation that volunteers be reexamined. As a result, volunteers were mailed
invitations and processed similarly to study subjects who had not been previously examined. The only remaining
complication was the possibility that MFUA might receive reports of two examinations for an individual—one
done before its invitation and one done afterward. In such cases, only the most recent exam was included in the
analyses.

If a study subject had not undergone a POW protocol examination (or later, after volunteers were solicited,
even if he had), an invitation was issued by MFUA for the man to undergo examination at a nearby VA hospital.
Using addresses on file from previous MFUA follow-up studies or addresses obtained from the VA, the Internal
Revenue Service, or a commercial tracing firm (Equifax), MFUA staff mailed subjects as many as three
invitations, each of them tracked by a computerized mailing system. If a new address was obtained at any time
during the study, fourth, fifth, and sixth mailings were attempted if needed.

Once a study subject agreed to be examined, this fact was logged into the mailing system and used to
produce a list of subjects to be scheduled for examination at each VA hospital. Over the course of the study,
more than a dozen such schedule lists were sent to VA medical facilities. When the examinations were
completed, copies were sent to MFUA, which were then sent out to be abstracted, coded, and computerized by
trained nosologists under MFUA's contract with GRG Associates, a local subcontractor.

DETAILS OF THE DATA COLLECTION PROCESS

Much of the invitation letter process was automated, and a computerized mail system developed in an
earlier POW study was used to generate and print mailing labels and keep track of mailing dates and mail status
information. The complete mail package included a cover letter, a postage-paid envelope, and a response form
on which the subject indicated his willingness to participate and provided contacting information, such as his
home or work telephone number (see Appendix A).

When responses were received from the mailing, they were logged into the mailing system. In most cases
the response (or lack of it) was easy to categorize, and the following codes were simply entered into the system:
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1 = invitation returned, agreed to participate
2 = RWA (returned without address)
3 = refusal, do not mail again
4 = invitation returned marked deceased, death not verified
5 = deceased, verified; do not mail again
6 = unable to participate
7 = previously examined
A = subject claims he was already examined
R = recontact veteran to clarify exam status
V = volunteer (this code was only assigned before mailing).
Some discussion is necessary regarding a few of these codes. An unverified death (code 4) was one for

which MFUA received notice but no official record, such as a death certificate. "Unable to participate" (code 6)
was differentiated from refusal by the subject's indicating a willingness to be examined but his also citing
conditions such as poor health or long distances that made his participation difficult or impossible. Code A was
assigned when a subject claimed a previous examination even though he had not been identified as a volunteer.
In such instances, MFUA attempted to contact the VA hospital to obtain a copy of this exam. If no examination
was available, the mail system code was changed to R (recontact), and another letter was sent. Code R was also
used in cases in which, for example, the subject returned the response form but failed to check the box indicating
his willingness to participate. Any address changes noted on the response form were also logged into the mail
system upon return.

At the same time that examination requests were being sent to individuals, requests were being sent to VA
hospitals for copies of already completed exams undergone by the "volunteers." To accomplish this, lists of
subjects who were thought to have undergone examination were sent to VA medical facilities. In this request for
information, as with the previously described schedule list, two identical copies of the letter and list were sent to
the facilities from which completed exams were requested: one copy went to the POW administrative
coordinator and one to the physician coordinator. (Every VA medical facility that performs POW examinations
has both a physician coordinator and an administrative coordinator.) Requests for completed examinations were
made periodically.

After a subject had indicated an interest in being examined, it was necessary to notify a nearby VA medical
center of his interest. Each such subject was first assigned to the nearest VA medical facility, gauging distances
by road atlas. There was also an attempt to assign the subject to a VA hospital based on VA-defined catchment
areas, but there were some cases in which the VA facility determined by catchment area would not have been the
one closest to the subject. In other cases, the respondent may have indicated a preferred VA facility, which was
almost always honored.
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Once the hospital assignment had been made, the schedule lists were produced automatically at specified
times, each containing the names and identifying numbers of the study subjects to be examined. Transmitted
with the schedule list was the original response form for each person on the list, accompanied by a cover letter.
The computerized mail system tracked the status of each exam request by individual subject.

Before contacting a subject for examination, however, each VA hospital involved in the study was required
to make arrangements for review of the study protocol by the appropriate local review committee that dealt with
human subjects research. Although a study protocol and sample informed consent document were included in the
VA circulars guiding the study, each hospital was responsible for securing the approval of its local committee
before undertaking data collection.

When the completed examinations were returned, they were first carefully separated, checked, and logged
in. The complete examination package was supposed to include all of the following: a POW medical history form
(VA Form 10-0048); a summary sheet containing the final list of diagnoses, prepared by the POW physician
after all laboratory results and consultations were received; a physician's history and physical; a social work
consultation (sometimes called a psychosocial history); a mental health evaluation (either a psychological or
psychiatric consultation), which was supposed to include the posttraumatic stress disorder (PTSD) portion of the
Structured Clinical Interview for the third revised edition of the Diagnostic and Statistical Manual (DSM-III-R);
and finally the four psychological questionnaires, known as forms A (the Beck depression scale), B (the Center
for Epidemiologic Studies depression [CES-D] scale), C (the 90-item Hopkins symptom checklist [SCL-90]),
and D (the Mississippi PTSD scale). Incomplete examinations were noted in a separate file, and attempts were
made later to contact the VA hospitals and obtain these missing pieces.

Because the research exams included additional items such as the structured clinical interview for PTSD
and the psychological questionnaires, a brief discussion of these items is warranted. An abbreviated version of
the Structured Clinical Interview for DSM-III-R, Non-patient Version (Spitzer et al., 1986), hereafter SCID, was
used in this study because it was felt that the full-length SCID—some 90 pages long—could not be successfully
administered. Given the potential importance of PTSD among POWs and the need to keep short any additional
data collection demands, only the 8-page PTSD portion of the SCID was chosen for inclusion in the exam; in
order to use this form, references to Vietnam service were removed to make it applicable to POWs and controls
from WW II and the Korean conflict. Although no special training was given to field personnel regarding the
SCID, instructions concerning its administration were included in the directives (i.e., VA circulars) sent to all
VA facilities; there were no explicit attempts to assess inter
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rater reliability. The PTSD portion of the SCID is designed in such a way as to allow the interviewer
independently to record information pertinent to both lifetime and current symptoms of PTSD. The interviewer
then provides his or her separate assessments of these diagnoses. In general, the same person who performed the
mental status examination also administered the SCID.

The four psychological questionnaires were standard instruments, each of which was chosen for different
purposes. The CES-D (Radloff, 1977) was an obvious choice, given its use in the 1984–1985 follow-up, and
offered the additional advantage of obtaining test-retest data. The Beck depression scale (Beck et al., 1961) was
chosen because it is more widely known and accepted in clinical circles than the CES-D, which has been used
more in epidemiologic and general population studies. The Mississippi PTSD scale (Keane et al., 1984) is a
paper-and-pencil test originally developed to measure the presence of PTSD in populations of Vietnam veterans.
The SCL-90 (Derogatis et al., 1973) is a widely used general checklist of psychological symptoms. In all cases,
standard scoring of these instruments was done, and well-established "cut-off" scores were used: for the CES-D
scale, a score of 16 or more being evidence of depressive symptoms; for the Beck scale, less than 10 indicating
no evidence of depression; 10–18, evidence of mild depression; 19–29, evidence of moderate depression; and 30
or more, evidence of marked depression. For the 35-item Mississippi scale, 89 or more was evidence of PTSD
(Kulka et al., 1991).

The status of every exam received was tracked by the computerized mail system. Complete and incomplete
exams were simply coded C and I, respectively, but in some instances other status codes were assigned based on
information received from the VA hospital if, for example, the exam itself could not be completed. The
following codes were provided only by VA hospitals on returned schedule lists and were entered directly into the
exam status field:

1 = exam scheduled
2 = exam previously done—do not repeat if exam was complete
3 = VA unable to contact
4 = subject refused examination (at the VA hospital)
5 = subject physically unable to come for exam
6 = subject deceased (reported by VA hospital)
7 = VA hospital able to contact but subject moved out of area.
Three additional codes—U, N, and G—were infrequently entered. Code U was assigned when the VA

hospital was unable to locate an examination that had supposedly been completed; code N was given when there
was no exam done on a volunteer; and code G was used when the medical facility suggested that MFUA request
the subject's VA claims folder (a "form G" request) to obtain a copy of the exam.
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In some cases, MFUA found that an exam had been transferred from one VA hospital to another, which
usually happened when a veteran found that another VA facility was more convenient than the one MFUA had
assigned. The computerized mail system, which allowed up to three VA medical facilities to be entered onto the
file, was used to track such transfers. The contract with the VA did not provide for payment of research subjects
for their participation in the study. It did, however, allow MFUA to reimburse participants directly for their
mileage expenses at a slightly higher rate than permitted by local VA facilities.

The abstracting, coding, and computerization of completed examinations was done by a subcontractor,
GRG Associates. Examinations were generally sent in batches of 50, and each batch of completed exams was
returned along with a floppy disk containing the abstracted information and a hard-copy printout of the
abstracted and coded information. All medical conditions noted in the examination were coded by a trained
nosologist using the ninth edition of the International Classification of Diseases, Clinical Modification (ICD-9-
CM).

Each coded condition was also categorized as to its source within the examination: discharge summary;
history; findings; laboratory, x-ray, or other such services; psychiatric or psychological consultation; medical
consultation; or VA benefits application form. Thus, a specific condition might appear several times, with
different sources, in a single coded record. Data on the resolution of each medical condition were also provided
by the coder, based on available material in the exam (e.g., whether the subject was still under treatment, still
receiving medication, no longer had a problem, etc.). If there was no information about a condition being
resolved, it was considered unresolved. Data on medications were also recorded exactly as noted in the record,
and each recorded medication was associated with a particular diagnosis; these recorded data, however, were not
edited or abstracted further and so are not included in the analyses of this report. In each batch, a sample of hard-
copy abstracts was spot-checked against the original examinations. If an unusually high number of errors were
detected, that batch was sent back to GRG for correction.

The POW medical history forms (VA Forms 10-0048) were keyed by MFUA personnel into a separate data
file, as were the SCID and psychological test forms. A random sample of medical history forms was printed and
checked by hand against the original forms.

Toward the end of the study, it became clear that the number of completed exams would be much greater
than the number of completed psychological questionnaires, in part because volunteers who were not reexamined
did not get a chance to fill out the psychological questionnaires. It was decided to address a last-minute, separate
direct mailing to study subjects to request the psychological questionnaire data. With the sponsorship of the
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National Institute of Mental Health, MFUA mailed some 2,000 questionnaires to POWs and controls who were
not known to be dead, who had a valid mailing address, and who had no psychological questionnaires on file.
When returned, these questionnaires were keyed and added to the data file for analysis. A second mailing was
made to nonrespondents, but these data were available too late for inclusion in this report.

The next chapter reviews the final status of data collection, with a focus on the response rates for the
medical examination and for the psychological questionnaires.
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3

Final Status of Data Collection

The current study of the MFUA cohort of former POWs and veteran controls differs substantially from
earlier efforts in that it collected data by examination rather than by mail questionnaire or record review.
Response rates for the examination were disappointingly low—much lower than response rates for earlier follow-
up efforts—which calls into question the representativeness of the participating group. This chapter examines in
detail invitation rates, response rates, and the issue of representativeness.

Table 3.1 shows invitation and response rates by group for POWs and controls. The first appreciable
difference between POWs and their corresponding controls is in their invitation rates. Despite the fact that
addresses were sought from a number of independent sources, such as the Internal Revenue Service, the VA, and
a commercial tracing firm (see Chapter 2 for details), address-finding was much more successful for the study's
POWs than for its controls. In particular, invitations were issued to 95% or more of POWs (the PWEM group
was the exception at 86%) versus roughly 75% of controls; the WK group was somewhat higher at 87%. Most of
this difference between POW and control invitation rates is attributable to the design of previous follow-up
efforts. The latest completed follow-up in 1984–1985 included all POW groups but only the WK controls.
Because WW II controls had not been traced since 1965, their current addresses were more difficult to obtain,
and in consequence their invitation rates were lower. Moreover, a high proportion of former POWs (as well as
the WK controls) receive VA disability compensation and are more likely to be successfully traced using VA
records.
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Limiting the remaining discussion to invited subjects only, one sees that POW agreement rates are higher
and their refusal and no-response rates lower than those of controls. The interpretation of this differential
response, however, is complicated by the fact that all POW groups included so-called "volunteers" (see
Chapter 2), that is, those POWs who had come in for examination before the start of MFUA's follow-up. These
POWs thus may have provided information to the study even if they subsequently refused an invitation for a
reexamination or died. It must also be emphasized that the death information reported in Table 3.1 was obtained
mainly as a result of unverified notification of deaths by next of kin; these data cannot be considered accurate or
complete enough to permit the calculation of even crude mortality rates.

The rates of completed examinations, shown on the bottom of Table 3.1, are the most important figures in
the table. They show that examination data were available for 38–50% of eligible (invited) POWs, a rate
substantially higher than that of controls, of whom only 8–14% provided examination data. Such a disparity
raises the obvious issue of potential nonresponse bias, which is addressed later in this chapter. However, if
subjects who died were eliminated as ineligible from the control groups—a reasonable action because deceased
controls, unlike deceased POW volunteers, could not possibly have provided any examination information—this
marginally raises the proportion of completed examinations to 11.3% for WE, 16.1% for WK, and 13.3% for WP.

As mentioned in Chapter 2, supplemental funding from the National Institute of Mental Health enabled a
last-minute collection of psychiatric data by mail questionnaire. The process of contacting study subjects directly
and having them mail in their psychological questionnaires, rather than waiting for these data to come in with the
medical examination, resulted in a notably higher number of responses. Questionnaires that arrived in response
to the second mailing, however, came too late to be included in the analyses for this report. Hence, the response
rates seen in Table 3.2 reflect only responses to the first mailing.

Table 3.2 shows that POW response rates to the questionnaire were between 35% and 40%, higher than the
20–30% response rates for controls. Adding in those psychological questionnaires that were returned at the time
of the exam yields total questionnaire response rates of 26–32% for POWs and 10–28% for controls. It is
noteworthy that WK had the highest total response rate of all control groups, even higher than PWP.

The low response rates observed for both POWs and controls mean that, no matter how carefully the
original sample was constructed, there can be no confidence that the group of respondents accurately reflects the
composition of the entire group of POWs and controls. To be fair, low response rates do not, in themselves,
prove that the group of respondents is nonrepre
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sentative. However, the statistical principles that determine how inferences may be drawn from statistical
samples do not apply when response rates are as low as they are in this instance. Consequently, a case for the
representativeness of the group of respondents simply cannot be made.

Nevertheless, it is still worthwhile to examine the actual composition of the group of respondents and
compare it with that of the original sample to determine how unrepresentative it appears to be. There are two
kinds of data available for comparison: demographic and hospitalization data.

Demographic data were gathered from military records and are available from virtually the entire sample.
Table 3.3 shows demographic data by POW and control study group, comparing those having completed
examinations with all subjects eligible for the study. There were relatively few differences between subjects with
completed examinations and all eligible subjects. Among WW II POWs, there were appreciably higher
proportions of men with service in the Army Air Corps—servicemen who were captured when their planes were
shot down were held as POWs; among the PWP and PWK groups, respondents had notably higher levels of
education. In the WE group, compared with other controls, there was a higher proportion of examined men who
were single at the time of entry into service or who were inductees. The usual kinds of statistical tests of
differences are not appropriate here, because such tests focus on the effects of sampling error (i.e., the specific
error that would arise from having examined only a sample and not the whole group of either POWs or controls);
with such low response rates, there is the clear potential for large, unmeasurable errors due to nonresponse.

Not all demographic characteristics of possible interest were, or could be, examined. Factors such as the
distance of a subject from the nearest VA medical facility, for example, were applicable only to those who came
to the examination and were reimbursed for travel expenses by MFUA. Of course, not even a complete
examination of all available demographic data and a finding of few or no differences would provide appropriate,
sufficient evidence to conclude that a group of respondents is a representative sample. Nevertheless, based on an
examination of these selected demographic characteristics, there is little evidence to suggest that the group of
respondents differs substantially from nonrespondents.

The comparison hospital data also provide additional evidence that responders and nonresponders are not
radically different. Prior to the beginning of the examination study, data were obtained on VA hospitalizations
from 1969 to 1985 for all of the study's eligible subjects. Table 3.4 shows VA hospitalization rates for those with
completed exams, for eligible nonrespondents, and for ineligible subjects. (The latter are those to whom
invitations were not mailed or who were discovered to be deceased.)

The most important comparison in Table 3.4 is between subjects with
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completed exams (respondents) and those eligible to be examined who did not provide exam data
(nonrespondents). In most cases, the two VA hospitalization rates are fairly similar across the POW and control
groups. There are some differences—particularly in the Pacific theater WW II groups—but interestingly the
direction of these differences is not uniform across all study groups. Subjects with completed examinations had
higher VA hospitalization rates in the PWE, PWEM, WP, and WK groups; subjects with completed exams in the
WE, PWP, and PWK groups had lower VA hospitalization rates. With the exception of the WP group, ineligible
subjects had the highest VA hospitalization rates, presumably because that group included deceased subjects
who might be expected to have higher VA hospitalization rates.

These findings are further concrete, if only partial, evidence that differences identified in the health of
respondents and nonrespondents were relatively small; indeed, similar evidence was adduced by Beebe (1975) in
his 1967 morbidity follow-up study. Along the same lines, Page (1991) estimated the effects of nonresponse in
the 1984–1985 questionnaire follow-up and found no evidence of any appreciable bias. Sample sizes in Table 3.4
are nonetheless quite small, especially in the control groups, and the WP group is unusual in the large difference
in hospitalization rates between respondents and nonrespondents and in the fact that respondents had higher

TABLE 3.4 Comparison of VA Hospitalization Rates for Examination Study Respondents and Nonrespondents, by Study
Group (average ± standard error, N in parentheses)

Type of Respondent
Study Group Exam Completed Eligible, Exam Not Completed Not Eligiblea

PWE 0.338 ± 0.088 (142) 0.244 ± 0.067 (176) 0.547 ± 0.167 (64)
PWEM 0.627 ± 0.180 (83) 0.421 ± 0.118 (107) 0.705 ± 0.203 (68)
WE 0.160 ± 0.095 (25) 0.228 ± 0.069 (197) 0.783 ± 0.147 (161)
PWP 0.892 ± 0.105 (250) 1.058 ± 0.111 (293) 1.520 ± 0.201 (127)
WP 0.778 ± 0.230 (54) 0.342 ± 0.060 (348) 0.411 ± 0.073 (335)
PWK 0.745 ± 0.074 (408) 0.799 ± 0.093 (338) 1.143 ± 0.209 (105)
WK 0.422 ± 0.119(102) 0.387 ± 0.047 (564) 0.610 ± 0.112(195)

PWP, prisoner of war. Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war.
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict; WP, war veteran, Pacific theater, WW II;
WE, war veteran, European theater, WW II; WK, wounded war veteran, Korean conflict.
a Unverified death, invitation never mailed, or invitation returned because of wrong address.
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VA hospitalization rates than ineligibles. While not entirely comforting, the data in Table 3.4 do suggest that
nonresponse bias is not overwhelmingly large, although it cannot be asserted that VA hospitalization rates are
the most appropriate way to gauge overall health.

Because the low response rates for POWs and controls vitiate any arguments about the representativeness of
the groups of POW or control examinees, the examinations that were collected must be considered case study
material and the analyses in the remainder of this report purely descriptive. With this understanding, the report
moves next to further discussion in Chapter 4 of the examination format and details of data collection, along with
the presentation of some preliminary results and comparisons with the results of another VA exam-based study.
After this, the principal study questions will be taken up in Chapter 5.
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4

General Results

This chapter presents a brief introduction to the examination data, beginning with a more detailed
discussion of their collection, coding, and organization. As stated in Chapter 2, all examination data were
abstracted and coded by trained nosologists using ninth edition International Classification of Diseases, Clinical
Modification (ICD-9-CM) codes. Additionally, they recorded the source of each coded medical condition within
the exam as one of the following: discharge summary; history; findings; laboratory, x-ray, or other such services;
psychiatric or psychological examination; medical consultation; or VA benefits application form. Medical
conditions were also characterized as to their time of onset (while a prisoner of war or not, for example) and
whether they were currently resolved. Medications being taken for a given condition were also abstracted and
keyed, but the complexity and the lack of standardization of these data prevented their analysis and inclusion in
this report.

The additional coding of the source and resolution of each medical condition was undertaken to provide
information that might help account for some of the variability in the exams themselves. Although the VA
circulars provided directives about the general scope of the exam, the conduct of the exam varied from facility to
facility largely because of differences among examiners in the performance of the comprehensive medical
examination. Moreover, there were some additional administrative differences among examination sites that
contributed to examination variability—for example, the number of days it took to conduct an exam. For the most
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part, in larger, urban hospitals administrative difficulties in scheduling appointments for crowded clinics often
meant that a patient would have to return several times to complete the exam. In contrast, in smaller, rural VA
hospitals, driving distances were often so great as practically to require that the exam be done in a single day.
Administrative matters such as these were not standardized, and each VA facility was compelled to make its own
best local arrangements to accommodate the research study.

That such administrative and other site-to-site differences would contribute to exam variability was
recognized from the outset of the study. Because it was impossible to eliminate this variability, the study's
strategy was to attempt to limit it (through the directives in the VA circulars) and examine it. For this latter
purpose, study staff made site visits to more than 30 VA facilities to explain the research to VA field personnel,
answer their questions about the conduct of the study, and gain an appreciation of the actual process by which
the examination data were being collected. At each visit, study staff met with the POW physician and
administrative coordinators, as well as with other available personnel, and attempted to ''walk through'' a typical
examination. Appendix B contains a list of site visits.

When the study was designed, it was known that a great deal of information would be collected about each
participant, given the advancing age of the study groups and especially of the WW II veterans. The volume of
data collected was considerable, as Table 4.1 illustrates. The table displays the mean number of diagnoses per
examination by study group and indicates, among other things, that examinations of PWK group members each
averaged nearly 70 codable medical conditions; the smallest average among the POW groups was nearly 60.
Veteran controls averaged markedly fewer

TABLE 4.1 Number of Medical Conditionsa Among Former POWs of World War II (WW II) and the Korean Conflict
and Veteran Controls (mean ± 2 standard errors, N in parentheses)

War Era POWs Veteran Controls
WW II, Pacific 62.5 ± 4.2 (250) 45.4 ± 6.2 (54)
WW II, Europe 58.4 ± 5.2 (142) 35.2 ± 7.6 (27)
WW II, Europe, malnourished 66.9 ± 6.2 (83) N.a.
Korean conflict 69.3 ± 3.8 (408) 49.0 ± 5.3 (103)

N.a., not applicable
a Number of current and past medical conditions coded from the comprehensive medical examination.
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diagnoses than their comparable POWs in every case, but among WP and WK groups, the average number of
conditions was still from 45 to nearly 50. Every mention of a medical condition is included in the above counts;
if a condition is mentioned in more than one section of the exam (see below), it is counted each time. Such crude
data are not meant to represent meaningful differences among study groups. Still, they show the magnitude of
information collected and hint at the average "disease burden" of study subjects.

The great volume of data collected, as reflected in the large average number of medical conditions, made it
difficult to distinguish the effects of normal aging from the sequelae of military captivity. It was assumed that the
critical differentiation of historical and current medical conditions could be made easily, using one part of the
examination, the "summary sheet." The sheet was meant to be filled out by the POW physician coordinator as
part of an "exit interview" for each examinee; presumably, it would contain all current medical conditions of
interest.

Once analysis began, however, it became apparent that about one in seven examinations had no summary
section and that the number of medical conditions mentioned on summary sheets constituted only about 15% of
the total diagnostic information. This figure was lower than those for the history (21%), findings (24%), and
consultation (18%) sections of the exam, but higher than the figures for the sections on psychiatric exams (8%),
lab and x-ray (6%), and VA benefits forms (8%). It was not possible, therefore, to derive complete medical data
from any one examination section, and some of the analyses in later chapters will be source dependent. For the
remainder of this chapter, data on medical conditions were taken from all parts of the exam.

The simplest way to display such data is to categorize them into the customary broad diagnostic categories
of the ICD-9-CM classification scheme (e.g., category I, infectious diseases, are all codes from 001 to 139.8;
category II, neoplasms, are codes from 140 to 208.9; etc.). For each individual, each coded medical condition is
assigned to one of these broad ICD rubrics, but multiple medical conditions within a single category are counted
only once, so that the final categorization tells simply the presence or absence of a certain type of medical
condition in a person.

The resulting individual data can then be aggregated to calculate lifetime prevalence rates (Kleinbaum et
al., 1982), although strictly speaking, these might better have been called cumulative lifetime prevalence rates
because the lives of these subjects are not yet completed. By the customary definition, a lifetime prevalence rate
is the probability that a person has ever had some given medical condition; it is calculated simply by dividing the
number of subjects in a group who have ever had that condition by the total number of people in the group.
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The examination of the descriptive data in Table 4.2, which contains POW and control lifetime prevalence
rates, is hampered by lack of knowledge concerning the stability or, conversely, the variability of these rates.
Statistical tests are customarily used to compare such rates because a statistical test takes into account not only
the magnitude of differences in rates but also the variability of the rates based on the size of the sample. Given
the low response rates (discussed in detail in Chapter 3), however, the customary use of statistical tests would be
inappropriate here.

Yet without statistical tests, there is no convenient yardstick with which to determine whether a given
difference in prevalence rates is noteworthy. If it is recognized that a statistical test done in this setting has no
valid inferential use but is instead merely a way of marking more "noteworthy" or "appreciable" differences, then
the usual statistical machinery can be pressed into service in this unusual setting. Thus, statistical tests—
specifically the chi-square test—will be used to single out appreciable differences, even though they cannot be
labeled "significant.''

Additionally on the subject of statistical tests, it should be noted that even the limited use of a statistical test
as a marker has the same liability that it has when used in appropriate settings; it customarily classifies
differences as either noteworthy or not noteworthy without any gradation between the two. Moreover, a
statistical test may conclude that a difference is not noteworthy simply because sample sizes are small (even
though the samples are representative); the test is then said to have low power. In the specific case of WW II
POW-versus-control comparisons, the very small number of control examinations provides little power to detect
and label prevalence rate differences as noteworthy. Finally, in presenting the results of significance tests applied
to the data in Table 4.2, it should be remembered that more than 90 such tests were done. By the laws of chance,
approximately four "noteworthy" differences would be expected when comparing rates that differed only by
random sampling error.

In Table 4.2, the PWP group displays an appreciably higher rate of other endocrine disease (this category
includes current and historical nutritional deficiencies) and nervous system disease, as well as an appreciably
higher rate of neuroses than the WP group; however, PWP has an appreciably lower rate of blood diseases. PWE
and PWEM both display appreciably higher rates of psychoses, neuroses, and injuries or poisonings (almost
exclusively injuries), and PWEM an appreciably higher rate of urogenital disease. The PWK group shows the
greatest number of noteworthy differences—compared with the WK control group—with elevated rates of
infectious disease, other endocrine disease, psychoses, neuroses, nervous system, acute respiratory, digestive,
and musculoskeletal disease, as well as injury and poisoning (again, almost exclusively injuries). Like PWP, they
show an appreciably lower rate of blood diseases. It should be noted that the
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PWK and WK groups contain the most examinations, which could well affect the larger number of noteworthy
differences (see the discussion of statistical power above). In addition, the PWP group, like the PWK, has
somewhat higher, but not noteworthy, rates of digestive disease.

TABLE 4.2 Lifetime Prevalence Rates (percentages) of Medical Conditions Ascertained Through Examination, by ICD
Rubrica and Study Group
ICD Rubric PWP PWE PWEM PWK WP WE WK
Infectious diseases 96.4 96.5 98.8 98.0 100.0 92.6 94.2b

Malignant neoplasms 20.0 19.7 16.9 9.1 13.0 22.2 12.6
Benign neoplasms 15.6 15.5 19.3 17.7 25.9 14.8 13.6
Diabetes 14.8 13.4 12.1 12.8 18.5 11.1 10.7
Other endocrine diseases 85.6b 68.3 81.9 70.8b 66.7b 70.4 50.5b

Blood diseases 14.0b 11.3 7.2 12.0b 29.6b 14.8 22.3b

Psychoses 19.6 15.5b 24.1b 23.0b 9.3 0.0b 10.7b

Neuroses 91.2b 88.7b 90.4b 93.1b 79.6b 63.0b 83.5b

Nervous system 36.4b 18.3 22.9 25.3b 18.5b 11.1 11.7b

Sense organs 86.8 85.9 86.8 88.2 90.7 77.8 83.5
Heart disease 62.0 60.6 59.0 51.2 66.7 63.0 54.4
Cerebrovascular disease 8.4 9.2 12.1 5.2 1.9 0.0 8.7
Hypertension and other circulatory disease 78.4 71.8 79.5 68.6 66.7 66.7 68.9
Acute respiratory 36.4 26.7 31.3 35.8b 25.9 33.3 24.3b

Chronic respiratory 68.4 65.5 67.5 61.0 64.8 59.3 56.3
Digestive 94.4 90.1 91.6 94.4b 87.0 81.5 83.5b

Urogenital 60.4 54.2b 49.4 47.1 66.7 33.3b 44.7
Skin 75.2 71.1 79.5 70.3 72.2 63.0 66.0
Musculoskeletal 93.6 86.6 89.2 92.4b 88.9 81.5 85.4b

Congenital conditions 8.0 4.9 7.2 5.6 3.7 3.7 3.9
Symptoms and ill defined conditions 98.8 97.9 98.8 99.3b 98.2 100.0 94.2b

Injury and poisoning 85.6 84.5b 91.6b 91.4 81.5 66.7b 94.2
V-codesc 52.4 54.9 57.8 50.5 46.3 55.6 54.4
N 250 142 83 408 54 27 103

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict; WP, war veteran, Pacific theater, WW II;
WE, war veteran, European theater, WW II; WK, wounded war veteran, Korean conflict.
a Coded in ninth revision, International Classification of Disease, Clinical Modification.
b Noteworthy (see text) difference between POW and comparable control group.
c Factors influencing health status and contact with health services.

When faced with so many results, one needs to look for consistency
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across group comparisons and to draw on external results to assess clinical plausibility. For example, the fact that
neuroses and psychoses are elevated in nearly all comparisons, coupled with the knowledge that previous studies
have shown that psychological illness is found at higher rates among POWs, argues that the apparently increased
rates of psychoses and neuroses are more likely to be a real and important clinical difference. In interpreting
these apparently very high rates, it should be noted that the psychoses category of ICD-9-CM includes major
depression and drug psychoses, such as drug withdrawal syndrome and pathological drug intoxication. The
neuroses category includes anxiety states, neurotic depression, depressive disorder, and posttraumatic stress
disorder, all later shown individually to be highly prevalent.

Similarly, an elevated rate of other endocrine disease, a category that comprises the nutritional deficiencies,
is consistent over several POW groups, as are the elevated rates of injuries among POWs. Other isolated
findings, particularly those in the PWK group, are more difficult to interpret, although the somewhat elevated
rate of digestive disease in the PWP group and the studies of Australian prisoners of war (which found a higher
lifetime rate of ulcer) together argue that this finding has an underlying clinical basis. The most puzzling of the
findings common to more than one group is the appreciably lower rate of blood diseases among PWP and PWK.
Further discussion of this finding is undertaken in Chapter 6. Given the potential importance of consistency of
findings, one can further note that Table 4.2 shows few large differences among disease rates for POWs, despite
the somewhat younger age of those in the PWK group compared with the WW II veterans in the PWP and PWE
groups. Age differences are not an explicit consideration in the POW-versus-control comparisons because
control groups were selected to have the same age distribution as their respective POW samples.

Given the importance of external comparisons, this chapter ends by comparing examination-based lifetime
prevalence rates for selected conditions with similar rates from Eberly and Engdahl's (1991) examination study
of some 426 former POWs seen at the Minneapolis VA Medical Center. These 426 POWs represented some
60% of the 696 POWs known to be living in the region, and participants in the Minneapolis study were
comparable to nonparticipants in terms of age, education, marital status, and military service-connected disability
status. The Minneapolis examinations were conducted between April 1984 and April 1987, somewhat early in
the course of the MFUA study, which limits the overlap of the Minneapolis and MFUA examination data to only
8 POWs.

Like the lifetime prevalence estimates from the MFUA study, those from the Eberly and Engdahl study are
based on a single, comprehensive examination that collected current and historical information. POWs were
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randomly assigned to one of ten examining psychiatrists, all of whom were experienced in examining and
diagnosing psychiatric illnesses in POWs and combat veterans. The psychiatrists collected information on the
POW's premilitary history, military and POW experiences, postmilitary adjustment, and current psychiatric
status. Historical and current diagnoses were based on this information.

For roughly two-thirds of the 426 Minneapolis exams, the examining psychiatrist used either the Research
Diagnostic Criteria of the SADS-L (Spitzer et al., 1978) or a PTSD checklist. The remaining one-third of the
sample was reviewed by Eberly and Engdahl, who found that frequencies of the diagnoses obtained using the
SADS-L and PTSD checklist were comparable to frequencies later obtained by record review. A sample of 30
cases was rated using both methods, and there was complete agreement between the two in 23 (77%) of these
cases. The lifetime prevalence estimates for somatic disorders were derived after experienced coding personnel
reviewed the entire medical exam and coded all disorders using the VA's coding system for medical
compensation.

Unlike the MFUA study, the Minneapolis study did not include veteran controls. Instead, Eberly and
Engdahl compared their findings to lifetime prevalence rates available from a number of studies of selected
conditions in the general population (National Institute on Aging, 1986; Weissman and Myers, 1978; Robins et
al., 1984; Helzer et al., 1987). For comparison purposes, the following discussion of MFUA examination data
will be limited to these same selected medical conditions, and the general population rates cited by Eberly and
Engdahl will also be displayed.

Table 4.3 compares lifetime prevalence rates of selected medical and psychiatric conditions for POWs and
controls in the MFUA study, POWs in the Minneapolis study, and the general population; the selected conditions
shown are those chosen by Eberly and Engdahl. Despite the crude nature of these data (both WW II and Korean
conflict POWs are combined, for example), there is a remarkable degree of agreement across all groups. Among
the medical conditions, with the exception of intermittent claudication (discussed in detail later in this report),
the MFUA data for POWs and controls and the general population data are virtually equivalent. Among
Minneapolis POWs, only the lifetime prevalence rate of hypertension is virtually identical to those for MFUA
POWs and controls and the general population; for diabetes, cerebrovascular accident, and myocardial infarct,
the rates for Minneapolis POWs all seem a bit low in comparison.

Among psychiatric conditions, with the exception of posttraumatic stress disorder (PTSD) and depressive
symptoms in MFUA POWs, there is a similar congruence of lifetime prevalence rates (only schizophrenia in
MFUA controls appears exceptionally low)—although sample sizes are quite small. It is reasonable to assume
that somewhat different diagnostic schemes ac
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count for most of these differences. For example, the SADS-L criteria used in the Minneapolis study were
probably stricter than the simple diagnosis of depressive symptoms used in the MFUA study—certainly the
SADS-L criteria were more uniformly applied—and this would explain the lower rate of depression in the
Minneapolis cohort. The difference in PTSD rates is more difficult to explain, although the analyses presented in
Chapter 5 show that the rates of PTSD vary appreciably by measurement instrument. There is an important
comorbidity of PTSD and depressive symptoms, which can also make such comparisons more difficult.

TABLE 4.3 Lifetime Prevalence Rates (percentages) of Medical and Psychiatric Diagnoses Among All POWs and
Controls in the MFUA Cohort, Among All POWs in the Minneapolis Study, and in the General Population
Diagnosis MFUA POWs Minneapolis POWs MFUA Controls General Population
Medical conditions
Hypertension 44.6 39.2 40.2 40.4
Diabetes mellitus 13.4 8.9 13.0 13.2
Cerebrovascular accident 6.2 0.9 5.5 6.4
Myocardial infarction 17.9 7.6 19.6 15.5
Intermittent claudication 13.9 1.9 7.6 2.1
Psychiatric conditions
Major or minor depressiona 57.6a 23.3 20.7a 16.5
Bipolar I or II disorder 0.5 0.9 0.5 1.2
Alcohol abuse or dependence 23.6 21.1 23.4 18.2
Schizophrenia 2.3 1.9 0.5 1.1
Posttraumatic stress disorder 35.9 70.9 9.2 0.5
Number examined 883 426 184 N.a.

N.a, not applicable.
a For the MFUA cohort, depression or depressive disorder.
SOURCE: Eberly and Engdahl (1991).

The medical conditions of Table 4.3 are shown in Table 4.4 for all POWs and controls broken down into
war period and theater. (This is a reasonable exercise because known differences in age, length of captivity, and
harshness of treatment during captivity make it likely that lifetime prevalence rates vary among study groups.) In
addition to the conditions listed in Table 4.3, ulcer and general anxiety are included (as they were by Eberly and
Engdahl), as well as dysentery, malaria, beriberi, and frozen
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feet, conditions that are all known to be linked to harshness of treatment during captivity.
Table 4.4 shows only two medical conditions not associated with prison camp treatment that have

appreciably higher prevalences among POWs than controls in the MFUA study: hypertension (in the PWP
group) and ulcer (in the PWK). Dysentery is the only prison camp symptom appreciably elevated in all four
MFUA POW groups, with beriberi and frozen feet markedly elevated in two of the four groups; there were no
noteworthy differences between POWs and controls for lifetime malaria prevalence. The prevalence of
cerebrovascular accident appears high in the WK group, especially compared with WP and WE, but it is based
on a small sample and is therefore not appreciably higher than the PWK rate (or the PWP, PWE, or PWEM
rates). Given the general agreement among all the latter rates, it may be that WP and WE cerebrovascular
prevalence rates are unusually low—these are both based on very small samples—rather than the WK rates being
unusually high.

Psychiatric conditions are a different matter, with depressive disorder and generalized anxiety showing
appreciably higher prevalence rates across all four MFUA POW groups; the rate of 0% among WE is probably
attributable to small (N = 27) sample size. PTSD is markedly elevated in PWP and PWK and is somewhat
higher, although not appreciably so, in PWEM. None of the other psychiatric disorders showed an appreciably
higher lifetime prevalence among POWs. Chapters 5 and 6 present a more detailed analysis of the examination
data, as well as of the structured psychiatric interview and psychological data. Further discussion of the Eberly
and Engdahl data can be found in Chapter 7.
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5

Examination of Basic Research Questions

Before this research study was begun, five basic research questions (A-E) were formulated as a priori areas
of interest. These questions were developed at the time that the 1984–1985 questionnaire follow-up was being
completed and were thus heavily influenced by its preliminary results. In brief, those results showed that
depressive symptoms were elevated among former POWs, and this finding, along with similar results from
Beebe's earlier follow-up (1975), highlighted the need to focus attention first and foremost on psychiatric
morbidity. The 1984–1985 results, however, could not provide any real evidence regarding underlying diagnoses—
for example, whether the elevated depressive symptoms were associated with a diagnosis of major depression or
with, perhaps, posttraumatic stress disorder (PTSD). The hypothesis that PTSD was a probable candidate for
either an underlying diagnosis or comorbid condition led eventually to the inclusion of additional psychological
questionnaires in the current examination study. Thus, question A focused the study's primary attention on
psychiatric morbidity, noting the different methods—physician interview and psychological evaluation—by
which these data would be collected. The obvious concern with possible differences in findings based on data
collected using the two methods led naturally to question B.

In contrast to psychiatric morbidity, at the time the study was designed there was, by and large, little current
information on physical morbidity. Studies of Australian POWs under the Japanese, for example, discovered
only one statistically significant difference—an increased history of ulcer—
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between those POWs and a comparable group of WW II veteran controls (Goulston et al., 1985); psychiatric
findings were much more prominent (Tennant et al., 1986; Dent et al., 1987). Beebe's earlier (1975) study,
however, identified a number of conditions with significantly higher hospitalization rates among POWs; more
generally, he also found that PWP illness rates were slightly higher than PWK rates and much higher than PWE
rates. Thus, question C focused broadly on levels of illness, generally specified, and the main thrust of the
question was directed toward determining whether Beebe's earlier findings (1975) on illness differentials still
held.

Question D was in the broadest sense a holdover from the 1984–1985 follow-up. At the time of the follow-
up, there were nagging questions about the quality of the self-reported data on illnesses, and it was decided that
their analysis should be postponed until the more solid examination data were available for comparison. Thus,
question D was formulated to emphasize the comparison of self-reported and examination data, and the data
presented on question D generally support the original reluctance to analyze the self-reported data alone.

Question E, like others already discussed, was framed with findings from the 1984–1985 follow-up in mind,
which had shown that malnourished WW II prisoners of the European theater had significantly elevated
depressive symptoms compared with other European prisoners. The malnourished group, however, had not been
included in Beebe's 1967 follow-up; consequently, less was known about their physical health in detail. Question
E was thus formulated to study broadly the physical health of malnourished PWE.

Before turning to each of the above questions, some discussion of statistical testing is necessary. As was the
case in Chapter 4, a useful examination of the descriptive data on POW and control lifetime prevalence rates
requires some knowledge of the stability or, conversely, variability of these rates. Statistical tests are customarily
used to compare such rates because a statistical test takes into account not only the magnitude of differences in
rates but also the variability of the rates based on the size of the sample. Given the low response rates (see
Chapter 3), however, the customary use of statistical tests would be inappropriate here. As in Chapter 4,
statistical tests will nonetheless be used as indicators of whether a given difference in prevalence rates is
''noteworthy" or "appreciable." In doing this, it is recognized that a statistical test done in this setting has no valid
inferential use but is instead merely a way of marking such noteworthy or appreciable differences. The additional
comments made in Chapter 4 on the limitations of these tests all apply here as well; that is, the tests only mark a
difference as noteworthy or not, without gradation; they may conclude that a difference is "not noteworthy"
simply because sample sizes are small ("low pow
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er"); when a large number of such tests are done, the probability increases that some differences will be wrongly
designated as noteworthy by chance.

The sections that follow examine each of the original five questions in turn.

QUESTION A

Will rates of psychiatric illness, as ascertained by interview and psychological evaluation, be higher among
former WW H PWP (prisoners of war, Pacific) than among their nonprisoner controls? Will this also hold true
for WW II PWE (prisoners of war, European) and PWK (prisoners of war, Korean conflict) when compared with
their respective controls? Will rates of psychiatric illness be higher among PWP and PWK than among PWE, as
observed in earlier studies?

Based on previous studies of this cohort, it was expected that psychiatric sequelae would continue to persist.
The preliminary findings in Chapter 4 clearly support that expectation: all POW groups had appreciably higher
lifetime prevalence rates of depression and PTSD, and there is even the suggestion that schizophrenia might be
found at a higher rate among POWs than among corresponding controls. In addition to these examination data,
however, there are other data on psychiatric sequelae.

The 1984–1985 follow-up found that depressive symptoms were significantly elevated among former
POWs, and a hypothesis was formed that these elevated symptoms might be due to or associated with a higher
prevalence of PTSD in former POWs. Therefore, this section begins with an examination of the supplemental
data on PTSD (see Chapter 2 for details), starting with the PTSD portion of the SCID (structured clinical
interview for DSM-III-R); it then moves to one of the four self-administered psychological questionnaires, the
Mississippi PTSD scale.

The SCID was designed to be administered by a VA psychiatrist or psychologist, and instructions for its
administration directed that it was "to be embedded into the usual POW protocol psychiatric consultation, which
should be conducted in the psychiatrist's own practiced manner and style." During data validation checks for this
report, however, it was discovered that some of the SCID forms had apparently been given directly to subjects
and completed by them. This discovery led to the checking of all completed SCID forms and the removal of
those that were apparently self-administered (these amounted to roughly 7% of the total). Data from the
remaining SCIDs, presumably administered during the psychiatric interview, are shown in Table 5.A.1.

The SCID measures both current and lifetime rates of PTSD; both are displayed in the table. Although the
data show higher lifetime rates of PTSD for PWP, PWE, PWEM, and PWK compared with their respective
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controls, only the PWP difference is noteworthy. Similarly, there are higher rates of current PTSD for all POW
groups (comparing PWEM to WE) but appreciable differences only for PWP and PWK. Overall, the lifetime
rates are approximately the same as those found during examination (see Chapter 4), but they are notably lower
than those shown for Eberly and Engdahl's study (again, in Chapter 4). Also, in general, lifetime rates of PTSD
are all quite higher than current rates, except for the PWK and WE groups. The apparently high rate of current
PTSD among WE is somewhat unexpected and may be due to the quite small sample size on which the estimate
is based. A more detailed comparison of psychological and interview results is discussed in the section on
Question B, later in this chapter.

TABLE 5.A.1 Lifetime and Current Prevalence Rates (percentages) of Posttraumatic Stress Disorder as Measured by
SCIDa, by Study Group

Lifetime Prevalence (N) Current Prevalence (N)
War Era POWs Controls POWs Controls
WW II, Pacific 33.3b (54) 8.8 (34) 17.3b (52) 3.0 (33)
WW II, Europe 23.3 (43) 13.3 (15) 11.6 (43) 13.3 (15)
WW II, Europe, malnourished 31.3 (16) N.a. 18.8 (16) N.a.
Korean conflict 41.3 (104) 32.7 (55) 37.9b (103) 17.0 (53)

N.a., not applicable.
a SCID, Structured Clinical Interview for DSM-III-R.
b Appreciable difference in POW and control prevalence.

Another measurement of (current) PTSD, the Mississippi PTSD scale, was also administered as part of the
examination, and Table 5.A.2 displays the prevalence rates of current PTSD based on data from that scale. In
contrast to Table 5.A.1, rates are appreciably higher for all POW groups, relative to their corresponding controls.
It is noteworthy that the rates in Table 5.A.2 are somewhat higher than those for current PTSD ascertained by the
SCID; again, this discrepancy will be analyzed in more detail in the discussion of Question B.

The preliminary data in Chapter 4 highlighted depressive symptoms as another psychological condition
found at an apparently higher rate among former POWs. Table 5.A.3 displays data on depressive symptoms as
ascertained by two independent psychological instruments, the Beck and Center for Epidemiologic Studies
depression (CES-D) scales. The Beck scale is designed to characterize depressive symptoms as mild, moderate,
or high; however, the data in Table 5.A.3 tabulate the presence only of moderate and high levels of symptoms.
These data show that PWP, PWEM, and PWK all
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have appreciably higher rates of high or moderate depressive symptoms than their respective controls (both PWE
and PWEM are compared with PWE); the PWE rate is elevated, but not appreciably so.

As noted earlier, the CES-D scale was administered by mail in the 1984–1985 survey whose results showed
depressive symptom prevalence rates roughly three to five times higher among POWs than in other studies of
comparable populations. The data in Table 5.A.3 are in line with those of the earlier survey, showing apparently
similar rates of depressive symptoms, and all POW groups show appreciably higher levels of depressive
symptoms than their respective controls. The WK control group apparently has a much higher rate of depressive
symptoms than the WE control group and a slightly higher rate than the WP group; as noted earlier, this may be
because this control group consists of combat veterans who were wounded and returned to action.

Table 5.A.4 displays data for the 90-item Hopkins Symptom Check List (SCL-90), scored in the customary
manner to yield nine symptom scores plus an ''additional items" score, a global severity index (basically, the sum
of the individual symptom scores), and a positive symptom distress index (the total score divided by the number
of positive items). Comparing PWP, PWEM, and PWK with their control groups, one sees appreciably higher
scores for all symptom indices (except the positive symptom index in PWP). Comparing PWE with WE, one
sees elevations in scores for somatization, depression, anxiety, interpersonal sensitivity, hostility, and global
symptom index.

Looking across POW groups, the PWK group generally has the highest level for every score, with most of
their scores strikingly higher than all the others. Next are the PWEM scores, followed closely by PWP scores, with

TABLE 5.A.2 Current Prevalence Rates (percentages) of Posttraumatic Stress Disorder (PTSD) as Measured by the
Mississippi PTSD Scale Questionnaire, by Study Group
War Era POWs Veteran Controls
WW II, Pacific 32.3a (164)b 9.3 (86)
WW II, Europe 21.6a (111) 5.4 (37)
WW II, Europe, malnourished 38.2a (55) N.a.
Korean conflict 45.4a (258) 22.4 (179)

N.a., not applicable.
a Appreciable difference in POW and control prevalence.
b Ns appear in parentheses.
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TABLE 5.A.3 Depressive Symptoms Among Former POWs and Controls (percentages)

Beck Scorea (N) CES-D Scoreb (N)
War Era POWs Controls POWs Controls
WW II, Pacific 20.3c (172) 9.5 (95) 40.1c (167) 21.8 (87)
WW II, Europe 15.8 (120) 5.0 (40) 33.3c (117) 10.0 (40)
WW II, Europe, malnourished 21.7 (60) N.a. 47.3c (55) N.a.
Korean conflict 32.5c (268) 16.2 (185) 54.1c (259) 29.9 (174)

N.a., not applicable.
a Beck depression score indicates "high" or "moderate" levels of depressive symptoms.
b CES-D, Center for Epidemiologic Studies depression scale. Figures indicate percentage of individuals with a score of 16 or above.
c Appreciable difference in POW and control prevalence.

TABLE 5.A.4 Psychological Symptoms Among Former POWs and Controls as Measured by the Hopkins Symptom
Checklist (SCL-90) (mean scores)

Symptom PWP
N=172

WP
N=95

PWE
N=120

PWEM
N=60

WE
N=40

PWK
N=264

WK
N=185

Somatization 1.148a 0.839 1.000a 1.254a 0.446 1.402a 1.031
Depression 1.048a 0.634 0.868a 1.128a 0.431 1.314a 0.820
Phobia 0.468a 0.195 0.309 0.503a 0.141 0.705a 0.375
Obsession 1.308a 0.810 1.054 1.324a 0.704 1.479a 0.971
Anxiety 0.889a 0.434 0.706a 0.940a 0.325 1.195a 0.726
Paranoia 0.863a 0.489 0.663 0.900a 0.379 1.197a 0.772
Interpersonal sensitivity 0.852a 0.468 0.665a 0.919a 0.285 1.188a 0.676
Hostility 0.740a 0.444 0.602a 0.870a 0.248 1.168a 0.715
Psychoticism 0.611a 0.331 0.453 0.643a 0.253 0.846a 0.490
More items 1.084a 0.744 0.903a 1.239a 0.548 1.350a 0.900
Global symptom index 9.049a 5.385 7.209a 9.723a 3.757 11.863a 7.444
Positive symptom distress index 0.190 0.169 0.167 0.192a 0.152 0.213a 0.185

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict; WP, war veteran, Pacific theater, WW II;
WE, war veteran, European theater, WW II; WK, wounded war veteran, Korean conflict.
a Appreciable difference between POW and control group scores.
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PWE and WK scores fairly close together, trailing somewhat the PWEM and PWP scores. WP and WE
scores follow, with WP levels a good deal above those of WE. In brief, looking across all the SCL-90 data,
POWs show appreciably higher symptom scores than their respective controls, except for four PWE scores. In
addition, PWK and PWEM are notable for their generally raised levels of psychological symptoms across all the
subscales.

In summary, question A must be answered in the affirmative: psychiatric morbidity, whether assessed by
examination, structured interview, or psychological questionnaire, is apparently higher in former POWs than in
their respective controls. Particularly striking are the apparently high rates of PTSD and depressive symptoms.
Psychiatric morbidity is appreciably higher in WW II prisoners of the Pacific theater and those of the Korean
conflict compared with former WW II POWs of the European theater, as observed in earlier follow-ups of these
same groups.

QUESTION B

What differences, if any, will there be between psychiatric morbidity assessed by interviewer versus
questionnaire? If there are differences, how will they influence the interpretation of results from question A?

As for question A, this section begins with an examination of the data on PTSD. Table 5.B.1 exhibits the
comparative data on PTSD from the medical examination and from the SCID structured interview, limiting this
comparison to those who had data for both. In the aggregate, the two give roughly equivalent rates of PTSD
prevalence—25.9% for the medical exam and 30.7% for the SCID—but it is imperative to compare the two
measures on a person-by-person basis. In Table 5.B.1, each subject is categorized into one of four columns based
on his paired response to the two methods of measuring PTSD. Thus, each individual is either positive/positive
by both measures, positive by exam and negative by SCID, positive by SCID and negative by exam, or negative
by both. The resulting categorization results in what is called matched pair data, in which each subject provides
his own matched responses for the pair of ratings. The matched pair data of Table 5.B.1 show that there are 21
cases in which the examination diagnosed PTSD and the SCID did not, versus 36 in the opposite direction; the
matched pair chi-square (McNemar) test denotes this difference as noteworthy.

Looking more closely, however, one notes that almost all of this difference is concentrated among the
controls, specifically, the WK controls; for POWs, the exam and SCID data are nearly identical. There are, of
course, two competing interpretations for this difference. If the exam is taken as the standard measurement
against which the SCID is compared, then the
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SCID estimates are too high in WK; alternatively, if one considers the SCID the standard measure, this says that
the physician examiners may have had a bias against diagnosing PTSD in WK. Based on the data in hand, either
interpretation is defensible.

TABLE 5.B.1 Comparison of PTSD Lifetime Prevalence Measured by Medical Examination Versus SCID, by Study
Group
Study Group (N) Exam Pos./SCID Pos. Exam Pos./SCID Neg. Exam Neg./SCID Pos. Exam Neg./SCID

Neg.
PWP (52) 8 9 9 26
PWE (43) 8 1 2 32
PWEM (15) 4 0 1 10
PWK (102) 31 9 10 52
WP (34) 0 1 3 30
WE (14) 1 0 1 12
WK (53) 8 1 10 34
All subjects (313) 60 21 36 196
All POWs (212) 51 19 22 120a

Controls (101) 9 2 14 76b

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict; WP, war veteran, Pacific theater, WW II;
WE, war veteran, European theater, WW II; WK, wounded war veteran, Korean conflict; PTSD, posttraumatic stress
disorder; SCID, Structured Clinical Interview for DSM-III-R.
a Not a noteworthy (see text) difference.
b A noteworthy (see text) difference.

Moving from lifetime to current PTSD, Table 5.B.2 shows a similar comparison between the examination
and the SCID. To estimate the prevalence of current PTSD from exam data, however, it is first necessary to
exclude past, inactive cases of PTSD. This was done by making use of some additional data collected for each
medical condition, namely, a judgment by the nosologist as to whether that condition had been resolved. For
purposes of the following analysis, current PTSD was determined by eliminating PTSD diagnoses for which no
resolution could be coded as well as those that had been resolved. Only those unresolved PTSD cases, arguably
current cases, are included in the examination data tabulated in Table 5.B.2.

In contrast to the comparison of lifetime data, there are no noteworthy differences, for either POWs or
controls, between the estimates of current PTSD based on the SCID and on examination. Also in contrast to the
lifetime estimates, the overall estimates of current PTSD from the SCID data are slightly lower than the
physician-based estimates: 22.1% for all
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subjects using the SCID and 24.1% using the exam data. Thus, while there was a noteworthy difference between
the SCID and medical exam estimates for lifetime PTSD—due solely to the WK group, in which SCID estimates
were higher—there are no appreciable differences between SCID and exam estimates for current PTSD.

Table 5.B.3 shows a similar comparison of examination estimates of PTSD (again, unresolved cases only)
and estimates of PTSD using the Mississippi scale. In contrast to the SCID data on current PTSD (Table 5.B.2),
overall Mississippi scale estimates of current PTSD are appreciably higher than the examination estimates:
26.4% prevalence by examination versus 32.4% by the Mississippi scale. Comparison of the matched pair data,
however, shows no noteworthy difference between the two estimates for POWs; it does show a noteworthy
difference between exam and Mississippi estimates for controls.

The final comparison, the SCID data versus the Mississippi scale data, is shown in Table 5.B.4. Overall, the
SCID estimate of current PTSD is appreciably lower than the Mississippi scale estimate: 20.6% for the SCID
and 27.2% for the Mississippi scale. Comparison of the matched pair data shows an appreciable difference for
POWs only, and nearly all of this dif

TABLE 5.B.2 Comparison of Current PTSD Prevalence Measured by Medical Examination Versus SCID, by Study Group
Study Group (N) Exam Pos./SCID Pos. Exam Pos./SCID Neg. Exam Neg./SCID Pos. Exam Neg./SCID

Neg.
PWP (50) 7 9 2 32
PWE (43) 4 3 1 35
PWEM (15) 2 2 1 10
PWK (101) 28 10 11 52
WP (33) 0 0 1 32
WE (14) 1 0 1 12
WK (51) 5 3 4 39
All subjects (307) 47 27 21 212
All POWs (209) 41 24 15 129a

Controls (98) 6 3 6 83a

PWP. prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II: PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict; WP, war veteran, Pacific theater, WW II;
WE, war veteran, European theater, WW II; WK, wounded war veteran, Korean conflict; PTSD, posttraumatic stress
disorder; SCID. Structured Clinical Interview for DSM-III-R. Current examination data are limited to unresolved conditions.
a Not a noteworthy (see text) difference.
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ference is concentrated in the WW II groups. Although the POW and control SCID versus Mississippi
comparisons give different results from the exam-versus-Mississippi comparisons, in both cases the overall
Mississippi estimates are appreciably higher.

TABLE 5.B.3 Comparison of Current PTSD Prevalence Measured by Medical Examination Versus Mississippi Scale, by
Study Group
Study Group (N) Exam Pos./Miss. Pos. Exam Pos./Miss.Neg. Exam Neg./Miss. Pos. Exam Neg./Miss. Neg.
PWP (109) 25 17 13 54
PWE (71) 5 8 11 47
PWEM (34) 7 1 6 20
PWK (199) 46 29 46 78
WP (40) 0 0 2 38
WE (18) 0 0 0 18
WK (78) 4 3 13 58
All subjects (549) 87 58 91 313b

All POWs (413) 83 55 76 199a

Controls (136) 4 3 15 114b

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict; WP, war veteran, Pacific theater, WW II;
WE, war veteran, European theater, WW II; WK, wounded war veteran, Korean conflict; PTSD, posttraumatic stress
disorder. Current examination data are limited to unresolved conditions.
a Not a noteworthy (see text) difference.
b A noteworthy (see text) difference.

Given the relatively good agreement of estimates of lifetime and current PTSD derived from examination
and SCID data (except for WK), but the less favorable agreement of estimates of current PTSD for the exam and
SCID versus the Mississippi scale, can any firm conclusions be drawn? There are, unhappily, too many problems
with nonresponse bias and measurement issues to permit sound conclusions. Nevertheless, it can be stated that
the Mississippi estimates are somewhat higher than the exam and SCID estimates, and that appreciable
differences, when they occur, seem concentrated in specific war eras: Mississippi estimates are higher than exam
estimates in PWK and WK and higher than SCID estimates in WW II POWs. More research is clearly warranted,
especially because the Mississippi scale was developed in groups of Vietnam-era veterans and its items may not
properly capture PTSD symptoms in older veterans of earlier wars. There may also be a need simply to redefine
scale cut-points and to recalibrate this instrument in older veteran populations.
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Analyses parallel to those for PTSD were also conducted for depressive symptoms. Here, the psychological
tests were the Beck and the CES-D scales, and the comparison examination data were unresolved diagnoses of
depressive disorder, including major and minor depression. The data for the Beck scale, shown in Table 5.B.5,
are scored in such a way as to characterize depression as none, mild, moderate, or high; for this analysis, only
moderate and high levels (combined) are shown. Overall, the examination estimate of depressive disorder was
28.2% versus 22.6% for the Beck scale, and the matched pair data show a noteworthy difference in the two
measures only among POWs (33% for the exam versus 26% for the Beck scale). There were no noteworthy
matched pair differences for controls.

Table 5.B.6 displays similar data for the CES-D, using the customary cut-off point whereby scores 16 and
above are considered positive for depression. Here, in contrast to the Beck scale data, there are large differences
in overall prevalence rates (27.7% using exam data and 39.7% using CES-D data) and noteworthy matched pair
differences between the two measures for POWs and controls. In all, the CES-D agrees much less closely with
the medical exam than does the Beck scale.

TABLE 5.B.4 Comparison of Current PTSD Prevalence Measured by SCID Versus Mississippi Scale, by Study Group
study Group (N) SCID Pos./Miss. Pos. SCID Pos./Miss. Neg. SCID Neg./Miss. Pos. SCID Neg./Miss. Neg.
PWP (40) 6 0 9 25
PWE (33) 4 0 4 25
PWEM (13) 2 0 3 8
PWK (92) 21 12 l0 49
WP (28) 0 1 2 25
WE (11) 0 1 0 10
WK (40) 4 2 5 29
All subjects (257) 37 16 33 171b

All POWs (178) 33 12 26 107b

Controls (79) 4 4 7 64a

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict; WP, war veteran, Pacific theater, WW II;
WE, war veteran, European theater, WW II; WK, wounded war veteran, Korean conflict; PTSD, posttraumatic stress
disorder; SCID, Structured Clinical Interview for DSM-III-R. Current examination data are limited to unresolved conditions.
a Not a noteworthy (see text) difference.
b A noteworthy (see text) difference.
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In summary, the answer to question B is that examination and psychological questionnaire estimates of the
prevalence of psychiatric disorders do differ somewhat and in complicated ways. Taking PTSD first, there was
fairly good agreement for lifetime and current PTSD estimates between the exam and the SCID, except for the
WK group. The overall Mississippi scale estimates of current PTSD were a bit higher than the SCID or exam
rates, but such differences appeared to be dependent on war era.

Turning to depression, the CES-D data yield appreciably higher estimates of the prevalence of depressive
disorder—more for POWs than for controls—compared with examination data. This may merely reflect the fact
that the CES-D was designed to measure depressive symptoms rather than provide a diagnosis of depression. In
contrast, the Beck scale data show appreciably lower estimates of the prevalence of depressive disorders for
POWs but not controls, compared with the exam data. The exclusion of the ''mild" category cases from the
analysis may have affected this comparison. Overall, the Beck scale results parallel the physicians' examination
diagnoses of depression more closely than do the CES-D scale results.

Notwithstanding the above discussion, POWs show appreciably more

TABLE 5.B.5 Comparison of Prevalence of Current Depression Measured by Medical Examination Versus Beck Scale

Study Group (N) Exam Pos./Beck Pos. Exam Pos./Beck Neg. Exam Neg./Beck Pos. Exam Neg./Beck Neg.
PWP (117) 9 22 15 71
PWE (47) 8 12 6 54
PWEM (38) 7 7 3 21
PWK (209) 41 42 28 98
WP (43) 0 4 2 37
WE (18) 0 0 0 18
WK (83) 5 9 9 60
All subjects (588) 70 96 63 359b

All POWs (444) 65 83 52 244b

Controls (144) 5 13 11 115a

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict; WP, war veteran, Pacific theater, WW II;
WE, war veteran, European theater, WW II; WK, wounded war veteran, Korean conflict. Current examination data are
limited to unresolved conditions. Beck depression score indicates "high" or "moderate" levels of depressive symptoms.
a Not a noteworthy (see text) difference.
b A noteworthy (see text) difference.
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psychological problems than their respective controls by all measures. The differences among the various
measurements, while of methodological interest and of potential importance when making comparisons with
other studies, do not in any material way influence the conclusions drawn earlier in question A.

TABLE 5.B.6 Comparison of Prevalence of Current Depression Measured by Medical Examination Versus CES-D Scale

Study Group (N) Exam Pos./CES-D
Pos.

Exam Pos./CES-D
Neg.

Exam Neg./CES-D
Pos.

Exam Neg./CES-D
Neg.

PWP (115) 19 11 27 58
PWE (79) 13 7 16 43
PWEM (37) 11 3 7 16
PWK (201) 61 18 46 76
WP (40) 1 2 3 34
WE (20) 0 0 2 18
WK (82) 7 6 16 53
All subjects (574) 112 47 117 298a

All POWs (432) 104 39 96 193a

Controls (142) 8 8 21 105a

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict; WP, war veteran, Pacific theater, WW II;
WE, war veteran, European theater, WW II; WK, wounded war veteran, Korean conflict; CES-D, Center for Epidemiologic
Studies depression scale. Current examination data are limited to unresolved conditions.
a A noteworthy (see text) difference.

QUESTION C

How have differences in illness levels changed over time? In particular, have the earlier differentials
between the PWP and PWK groups, on the one hand, and the PWP and PWE groups, on the other, decreased 
with time?

In Beebe's earlier (1975) follow-up, illness levels were higher among PWP than among PWK, in line with
repatriation examination data suggesting that PWP sustained greater impairment to their health during captivity
than did PWK. On the other hand, PWP illness levels were notably higher than those for PWE, among whom
only psychiatric sequelae were apparent. The passage of an additional two decades raises the obvious question:
Have these earlier relationships changed?
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To answer this question of changes over time requires comparable data from the two time periods. The 1967
follow-up collected data by questionnaire and record review, and such data are not directly comparable to the
current medical examination information. However, the 1967 data on hospitalization are fundamentally
comparable to similar data collected as part of the 1984–1985 questionnaire follow-up, and it is these data that
will be used in the following analysis. Although these hospitalization data provide material for comparison
between the two time periods, such data are relatively gross measures of morbidity; for example, many people
suffering from mental illness are not hospitalized. Thus, there may be differences between groups that would not
be readily apparent in hospital data. In addition, the 1967 data combine self-reported hospitalization data for
nonfederal hospitalizations with data from VA and Army files, whereas the 1984–1985 data are strictly self-
reported. Also, the earlier data were coded to the seventh revision of the International Classification of Diseases
and Injuries, which necessitates the use of broad diagnostic categories when making comparisons with the 1984–
1985 data, which were coded to the ninth revision of the International Classification of Diseases, Clinical
Modification (ICD-9-CM).

Table 5.C.1 shows the earlier hospitalization data for PWP, PWE, and PWK. (The PWEM group, which
was sampled independently of PWE, was not a part of the 1967 follow-up.) Hospital admission rates have been
combined for the earlier follow-up periods (1946–1965 for PWP and PWE and 1954–1965 for PWK) to compute
an average admission rate, adjusted for length of follow-up, of admissions per 1,000 per year. The data show
some quite striking (fivefold or more) differences between PWP and PWE admission rates for infectious disease;
allergic, endocrine, and nutritional disorders; and mental diseases; they also show sizable (around twofold)
differences in almost every other organ system. Differences between PWP and PWK are on the whole much
smaller, with sizable PWP elevations only for allergic and endocrine diseases and mental diseases, and a sizable
elevation for PWK in hospitalizations for accidents, injury, and poisonings.

Table 5.C.2 shows later data on hospitalization, during the period 1984–1985, for PWP, PWE, and PWK,
plus an additional group, PWEM, again calculated as admissions per 1,000 per year. These data tell a different
story. There are no longer any striking differences among the three groups of Table 5.B.1, not even when PWEM
is included, and sizable differences persist only for mental disease. PWK hospitalization rates are lower for
circulatory disease, a finding that is probably age related, but they are not otherwise uniformly lower than rates
for WW II POWs.

Although no definitive interpretation of the data in Tables 5.C.1 and 5.C.2 is possible, three pertinent points
should be kept in mind. First, some of the differences seen between PWP and PWK illness levels two decades
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ago could be attributed to age, with the typical PWP being 45–55 years old and the typical PWK 35–45 years
old; as both groups age, this chronological difference should become less important. Second, differences in
hospital admission rates over time may be due, at least in part, to deaths of the sicker men over time. Third, as
one moves further from the time of captivity, one also moves closer to old age, when regardless of earlier health,
background levels of illness start to rise dramatically.

TABLE 5.C.1 Rates of Self-Reported Hospitalization from the 1967 Follow-up Study, in Admissions per Thousand
Persons per Year, by ICD Rubrica and Study Group
ICD Rubric PWP PWE PWK
Infectious diseases 20.1 2.4 15.2
Malignant neoplasms 1.3 0.6 0.3
Benign neoplasms 3.6 3.7 3.3
Allergic and endocrine diseases 11.8 2.1 3.8
Blood diseases 0.6 0.3 0.1
Mental diseases 31.4 7.6 22.1
Nervous system 4.8 0.6 4.2
Sense organs 6.3 1.6 3.8
Circulatory disease 13.8 5.7 11.6
Respiratory 19.2 8.9 21.5
Digestive 25.3 14.9 25.1
Urogenital 8.2 5.5 9.7
Skin 8.7 3.7 10.2
Musculoskeletal 11.8 6.2 7.7
Congenital conditions 0.7 0.0 1.0
Symptoms and ill-defined conditions 16.5 10.9 18.3
Injury and poisoning 19.4 12.7 29.8
Observation and examb 11.6 2.5 9.7

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWK, prisoner of war,
Korean conflict.
a Coded to the seventh revision, International Classification of Diseases.
b Comparable to V-codes (i.e., factors influencing health status and contact with health services).

Another, less suitable way to look at changes over time is to compare lifetime prevalence rates from the
examination with current prevalence rates from the same source, again considering current conditions to be those
that are still unresolved. Earlier, Table 4.2 displayed lifetime prevalence rates for all medical conditions in broad
ICD rubrics. Table 5.C.3 exhibits cur
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rent prevalence rates in a similar fashion. Categories for which there are noteworthy differences in rates between
POWs and controls are so designated.

TABLE 5.C.2 Rates of Self-reported Hospitalization from 1984-1985 Follow-up Study, in Admissions per Thousand
Persons per Year, by ICD Rubrica and Study Group
ICD Rubric PWP PWE PWEM PWK
Infectious diseases 1.1 0.7 1.3 1.1
Malignant neoplasms 4.6 2.4 1.3 1.2
Benign neoplasms 1.1 0.7 0.3 0.2
Endocrine diseases 1.9 1.7 1.0 1.5
Blood diseases 0.4 0.0 0.3 0.2
Mental diseases 4.5 1.1 4.7 9.2
Nervous system 3.0 2.8 3.4 3.1
Sense organs 2.4 2.0 0.7 1.0
Circulatory disease 26.7 23.6 22.8 18.0
Respiratory 4.5 5.7 4.4 3.7
Digestive 17.5 16.2 18.8 14.3
Urogenital 10.3 7.0 10.1 6.4
Skin 1.4 1.3 1.7 3.0
Musculoskeletal 8.0 8.5 10.4 11.0
Congenital conditions 0.1 0.0 0.0 0.0
Symptoms and ill-defined conditions 4.6 3.0 6.7 7.7
Injury and poisoning 4.5 4.4 2.7 6.7
V-codesb 8.3 5.7 7.0 6.4

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict.
a Coded to the ninth revision, International Classification of Diseases, Clinical Modification.
b Factors influencing health status and contact with health services.

Table 5.C.3 shows noteworthy differences in the current prevalence of diseases of the blood (the PWP and
PWK groups have lower levels), other endocrine diseases (the PWP group is lower), psychoses (all but PWE),
neuroses (all groups), nervous system (PWP and PWK), digestive diseases (PWP and PWK), symptoms (PWK),
and V-codes, which are not strictly medical diagnoses but are factors that influence health status and contact with
health services (PWP). Because they are ill-defined, the latter two nondisease categories will not be studied
further; however, the remaining findings will be reconsidered in Chapter 6. In all, there were 13 noteworthy
differences, 5 fewer than seen in Table 4.2; these are summarized in Table 5.C.4. These results support the
findings in Tables 5.C.1 and 5.C.2 of lessening health differences over time.
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In summary, based on hospitalization data, it appears that differences in illness levels among POW groups
have become smaller over time. In the 1967 follow-up, PWP hospitalization rates were somewhat greater than
those for PWK and notably larger than those for PWE; by 1984–1985, nearly all readily apparent differences had
disappeared. Comparing lifetime and current prevalence data from the exam (a much more indirect measure of
change over time) generally supported the hospitalization findings and showed that

TABLE 5.C.3 Prevalence Rates (percentages) of Current Medical Conditions by ICD Rubrica and Study Group
ICD Rubric PWP PWE PWEM PWK WP WE WK
Infectious diseases 22.8 18.3 19.3 27.7 29.6 7.4 20.4
Malignant neoplasms 4.0 2.1 4.8 2.9 1.9 3.7 3.9
Benign neoplasms 11.6 12.0 10.8 10.1 20.4 11.1 9.7
Diabetes mellitus 14.8 13.4 12.1 12.5 18.5 7.4 10.7
Other endocrine diseases 44.8b 47.2 50.6 43.1 66.7b 70.4 48.5
Blood diseases 12.4b 9.9 7.2 11.5b 25.9b 14.8 21.4b

Psychoses 15.2b 11.3 18.1b 19.1b 3.7b 0.0b 5.8b

Neuroses 87.6b 82.4b 86.8b 90.0b 74.1b 63.0b 80.6b

Nervous system 31.2b 12.0 20.5 21.1b 9.3b 11.1 7.8b

Sense organs 83.6 82.4 84.3 85.1 85.2 74.1 80.6
Heart disease 56.0 56.3 56.6 46.6 57.4 63.0 50.5
Cerebrovascular disease 1.6 1.4 2.4 2.2 0.0 0.0 2.9
Hypertension and other circulatory diseases 75.2 64.1 77.1 63.2 63.0 66.7 61.2
Acute respiratory 4.8 2.8 6.0 2.9 9.3 3.7 2.9
Chronic respiratory 57.6 54.9 57.8 52.7 53.7 44.4 44.7
Digestive 74.4b 70.4 74.7 81.6b 57.4b 70.4 58.3b

Ufogenital 46.4 35.2 37.4 29.7 44.4 25.9 32.0
Skin 64.8 62.0 73.5 64.2 70.4 63.0 62.1
Musculoskeletal 92.8 84.5 89.2 90.0 85.2 77.8 84.5
Congenital conditions 6.8 4.2 3.6 5.2 3.7 3.7 2.9
Symptoms and ill-defined conditions 97.2 93.7 98.8 98.0b 98.2 100.0 92.2b

Injury and poisoning 26.4 26.8 21.7 26.7 22.2 18.5 18.5
V-codesc 30.8b 46.5 42.2 49.3 46.3b 55.6 54.4
Number of exams 250 142 83 408 54 27 103

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict; WP, war veteran, Pacific theater, WW II;
WE, war veteran, European theater, WW II; WK, wounded war veteran, Korean conflict.
a Coded to the ninth revision, International Classification of Diseases, Clinical Modification.
b Noteworthy (see text) difference between POW and control prevalence rates.
c Factors influencing health status and contact with health services.
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there were fewer noteworthy current POW-versus-control differences than lifetime differences.

TABLE 5.C.4 Study Groups Showing Noteworthy Differences Between POW and Control Prevalence Rates of Lifetime
and Current Medical Conditions, by ICD Rubrica
ICD Rubric Lifetime Current
Infectious diseases PWK None
Malignant neoplasms None None
Benign neoplasms None None
Diabetes mellitus None None
Other endocrine diseases PWP, PWK PWP
Blood diseases PWP, PWK PWP, PWK
Psychoses PWE, PWEM, PWK PWP, PWEM, PWK
Neuroses All groups All groups
Nervous system PWP, PWK PWP, PWK
Sense organs None None
Heart disease None None
Cerebrovascular disease None None
Hypertension and other circulatory diseases None None
Acute respiratory PWK None
Chronic respiratory None None
Digestive PWK PWP, PWK
Ufogenital PWE None
Skin None None
Musculoskeletal PWK None
Congenital conditions None None
Symptoms and ill-defined conditions PWK PWK
Injury and poisoning PWE, PWEM None
V-codesb None PWP

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict.
a Coded to the ninth revision, International Classification of Diseases, Clinical Modification.
b Factors influencing health status and contact with health services.

QUESTION D

How do the physician-reported physical examination findings compare with the self-reported diagnoses,
symptoms, and complaints from the 1984 questionnaire? Which physical findings are under-or overreported, 
and how do nonmedical factors influence this reporting? 
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Although the 1984–1985 questionnaire follow-up was focused on psychiatric morbidity and contained as its
centerpiece the Center for Epidemiologic Studies depression scale, it also contained two general items on current
health, asking about medical conditions that were and were not being treated. The first item was worded as
follows: ''Are you currently now under medical care?" It was followed with a "By whom?" Space was then left to
list up to five such medical conditions; the subject's responses were coded using ICD-9-CM. The second item
asked, "Do you need medical care that you are not receiving?" Again, it was followed by blank spaces for up to
five conditions. These data, however, were relatively sparse and are not tabulated here.

Because the levels of reported medical conditions under treatment are roughly comparable across all four
POW groups, the data in Table 5.D.1

TABLE 5.D.1 Rates (percentages) of Self-Reported Medical Conditions Treated from the 1984–1985 Questionnaire for
All POW Groups, by ICD Rubrica
ICD Rubric Reported Rate
Infectious diseases 2.5
Cancer 4.1
Benign neoplasms 0.4
Diabetes mellitus 4.4
Other endocrine diseases 5.3
Blood diseases 0.4
Psychoses 0.6
Neuroses 9.0
Nervous system 2.7
Sense organs 8.7
Heart disease 15.5
Cerebrovascular disease 1.1
Hypertension and other circulatory diseases 26.9
Acute respiratory 0.3
Chronic respiratory 7.8
Digestive 11.7
Urogenital 4.6
Skin 4.6
Arthritis 13.1
Other musculoskeletal 10.7
Congenital conditions 0.05
Symptoms and ill-defined conditions 23.1
Injury and poisoning 3.1
V-codesb 14.9

a Coded to the ninth revision, International Classification of Diseases, Clinical Modification.
b Factors influencing health status and contact with health services.
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show all POW groups combined. To facilitate later comparisons, each of the four POW groups has been given
equal weighting. Self-reported rates are, for the most part, under 10% prevalence, with the exceptions of heart
disease, hypertension and other circulatory disease, digestive disease, arthritis, other musculoskeletal disease,
symptoms and ill-defined conditions, and V-codes.

Before attempting to compare the self-reported data in Table 5.D.1 with examination data, some further
discussion is in order. The self-reported data were responses to a question about current medical care, but the
examination contains historical as well as current problems. Question B used one potential method of separating
current from historical medical exam conditions: selecting only unresolved conditions. In this section, another
method in addition to that is used. This second method considers the source of the examination information,
coded for every medical condition, and selects information only from certain sources. Because summary
diagnosis data, perhaps the single best source of data, were unavailable for many subjects, data from all findings
and laboratory sections of the medical examination were combined to produce the exam data. (Both the findings
and laboratory sections of the exam were thought to be freer of historical information.) Prevalence rates based on
these two combined sources are displayed in Table 5.D.2.

Comparing these two sets of rates, one sees that in general the prevalence rates for unresolved conditions
are equal to or greater than the rates for medical conditions in the findings and laboratory sections of the exam.
This apparently higher rate is most striking for psychoses, neuroses, and nervous system conditions; only the
unresolved acute respiratory conditions have a notably lower rate.

Despite their differences, both the unresolved medical conditions and the medical conditions from the
findings and laboratory sections show rates that are strikingly higher than the rates of self-reported medical
conditions in Table 5.D.1. To facilitate a rough comparison between self-reported and exam data, prevalence
rate ratios were calculated by dividing the rates for unresolved and for findings/laboratory medical conditions by
the self-reported ones. For ease of calculation and comparison, each of the four POW groups was weighted
equally. Both of these ratios are displayed in Table 5.D.3.

Table 5.D.3 shows that, with only two exceptions, every ratio is well above 1, meaning that the examination-
based rates are notably higher than the self-reported rates. The ratios, by and large, range between 2 and 10 and
are mostly greater for unresolved conditions than for findings/laboratory conditions. Part of the explanation for
the lower rates of self-reporting lies in the reporting process itself. First, questionnaire space limited the
maximum number of self-reported conditions to five per person, whereas
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the number of medical examination responses, for both unresolved and findings/laboratory conditions, was
essentially unbounded. Although the average number of questionnaire responses was around 3, ranging from 2.9
for PWP to 3.5 for PWE, the critical question—for which data are unavailable—is, how many of those who
reported five conditions might have reported six or more? Second, self-reported medical conditions were
necessarily reported in less precise layman's language, leading in some cases to artificial differences in rate
ratios. For example, V-codes are factors that influence health status; they may include such items as a personal
history of

TABLE 5.D.2 Prevalence Rates (percentages) of Medical Conditions Derived from the Findings and Laboratory Sections
of the Medical Examination and Statements of Unresolved Medical Conditions, by ICD Rubrica

Prevalence
ICD Rubric Findings and Lab Conditions Unresolved Conditions
Infectious diseases 24.8 22.0
Cancer 9.8 3.5
Benign neoplasms 7.7 11.1
Diabetes mellitus 8.1 13.2
Other endocrine diseases 36.2 46.4
Blood diseases 7.5 10.3
Psychoses 2.5 15.9
Neuroses 48.1 86.7
Nervous system 9.1 21.2
Sense organs 67.6 83.9
Heart disease 43.9 53.9
Cerebrovascular disease 3.9 1.9
Hypertension 48.5 69.9
Acute respiratory 19.6 4.1
Chronic respiratory 44.8 55.8
Digestive 71.2 75.3
Urogenital 32.2 37.2
Skin 44.8 66.1
Arthritis 57.7 74.8
Other musculoskeletal 63.7 78.9
Congenital conditions 2.5 5.0
Symptoms and ill-defined conditions 88.3 96.9
Injury and poisoning 22.9 25.4
V-codesb 3.0 42.2
Number of exams 883 883

a Coded to the ninth revision, International Classification of Diseases, Clinical Modification.
b Factors influencing health status and contact with health services.
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selected conditions (e.g., cancer). When they are self-reported, such medical conditions would be assigned V-
codes, but they probably would not be recorded by a physician as an unresolved condition nor included in either
the findings or laboratory sections of the examination. It is not surprising, therefore, that V-codes were reported
more frequently on a questionnaire than in the findings/laboratory section of the medical examination. Nor is it
surprising that self-reporting was most complete (i.e., comparability ratios

TABLE 5.D.3 Prevalence Rate Comparability Ratios for Findings/Laboratory and Unresolved Medical Conditions Versus
Self-reported Medical Conditions, by ICD Rubrica for all POW Groups Combined

ICD Rubric Ratio of Findings/Laboratory
Medical Conditions to Self-
Reported

Ratio of Unresolved Medical
Conditions to Self-Reported

Infectious diseases 10.2 8.8
Cancer 2.4 0.8
Benign neoplasms 18.1b 26.2b

Diabetes mellitus 1.8 3.0
Other endocrine diseases 6.9 8.8
Blood diseases 17.6b 24.1b

Psychoses 4.3b 27.7b

Neuroses 5.3 9.6
Nervous system 3.3 7.8
Sense organs 7.8 9.7
Heart disease 2.8 3.5
Cerebrovascular disease 3.5b 1.7b

Hypertension and other circulatory
diseases

1.8 2.6

Acute respiratory 60.2b 12.7b

Chronic respiratory 5.8 7.2
Digestive 6.1 6.5
Urogenital 7.0 8.1
Skin 9.8 14.5
Arthritis 4.4 5.7
Other musculoskeletal 5.9 7.4
Congenital conditions c c

Symptoms and ill-defined conditions 3.8 4.2
Injury and poisoning 7.4 8.3
V-codesd 0.2 2.8

a Coded to the ninth revision, International Classification of Diseases, Clinical Modification.
b Based on low self-reported rates (under 2.0%).
c Self-reported rates were too small to calculate a reliable rate.
d Factors influencing health status and contact with health services.
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TABLE 5.D.4 Rank Ordering of Prevalence Rate Comparability Ratios (in parentheses) for Findings/Laboratory and
Unresolved Medical Conditions Versus Self-Reported Medical Conditions, by ICD Rubrica for all POW Groups Combined

Ranking of Ratios of Findings/Laboratory
Medical Conditions to Self-Reported

Ranking of Ratios of Unresolved Medical
Conditions to Self-Reported

(Highest rates of self-report) V-codesb (0.2) Cancer (0.8)
Hypertension and other circulatory
diseases (1.8)

Cerebrovascular diseasec (1.7)

Diabetes mellitus (1.8) Hypertension and other circulatory
diseases (2.6)

Cancer (2.4) V-codesb (2.8)
Heart disease (2.8) Diabetes mellitus (3.0)
Nervous system (3.3) Heart disease (3.5)
Cerebrovascular diseasec (3.5) Symptoms and ill-defined conditions (4.2)
Symptoms and ill-defined conditions (3.8) Arthritis (5.7)
Psychosesc (4.3) Digestive (6.5)
Arthritis (4.4) Chronic respiratory (7.2)
Neuroses (5.3) Other musculoskeletal (7.4)
Chronic respiratory (5.8) Nervous system (7.8)
Other musculoskeletal (5.9) Urogenital (8.1)
Digestive (6.1) Injury and poisoning (8.3)
Other endocrine (6.9) Other endocrine (8.8)
Urogenital (7.0) Infectious diseases (8.8)
Injury and poisoning (7.4) Neuroses (9.6)
Sense organs (7.8) Sense organs (9.7)
Skin (9.8) Acute respiratoryc (12.7)
Infectious diseases (10.2) Skin (14.5)
Blood diseasesc (17.6) Blood diseasesc (24.1)
Benign neoplasmsc (18.1) Benign neoplasmsc (26.2)

(Lowest rates of self-report) Acute respiratoryc (60.2) Psychosesc (27.7)

a Coded in ninth revision, International Classification of Diseases, Clinical Modification.
b Factors influencing health status and contact with health services.
c Based on low self-reported rates (under 2.0%).

were lowest) for chronic conditions that are easily described in less technical language, such as cancer,
diabetes, heart disease, and hypertension.

Although comparability ratios tended to be higher for unresolved medical conditions than for medical
conditions derived from the findings and laboratory sections of the examination, some of the artifactual problems
above make ratio comparisons difficult. To facilitate such comparisons Table 5.D.4 displays the ranking as well
as the value of the ratios. The
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ranked conditions show fairly good agreement between the two columns with the exception of psychoses, for
which the ratio of self-reported to findings/laboratory conditions is substantially higher than the ratio of self-
reported to unresolved medical conditions; presumably, psychoses are less often resolved. In addition, several of
the high-ratio conditions, like psychoses and benign neoplasms, are based on very low self-reported prevalence,
which makes their ratios less stable and more prone to error.

In summary, the simple answer to question D is that physician-reported findings appear to be much more
frequent than self-reported findings on medical conditions across almost all broad diagnostic categories. Some of
that difference can be attributed to the reporting process, in particular, the limitation of five self-reported medical
conditions; some differences are accentuated or possibly created by the use of medical versus nonmedical
terminology. In more general terms, underreporting may be due to the subjects' lack of understanding of medical
conditions or even denial of them. Nonetheless, the differences measured here were sizable and deserve
additional future study, along with the question of how nonmedical factors influence differences between
physician and self-reported rates.

QUESTION E

Can any distinctive signs of abnormal physical findings be seen in the subset of PWE veterans who were
seriously malnourished at repatriation?

The group of WW II European theater POWs designated as PWEM are an independent sample of POWs
added by Nefzger (1970) for the second follow-up. The group was derived from a 20% sample of Army hospital
admissions with diagnoses of malnutrition; those chosen had no diagnosis other than malnutrition and had
remained in the hospital at least 10 days. The comparison of these PWEM to the larger group of all WW II
European theater prisoners, PWE, affords an opportunity to study the long-term effects of a relatively short
(compared with PWP) period of captivity that nonetheless produced severe malnutrition in its survivors.

The tables pertaining to question A showed that rates of psychological sequelae are clearly higher in
PWEM, compared with PWE; the focus of question E, however, is on physical findings. In Chapter 4, lifetime
prevalence data for medical conditions were displayed in Table 4.2. These data showed few striking differences
between PWEM and PWE, although in general, lifetime prevalence rates across all ICD rubrics were higher for
PWEM than for PWE; the only noteworthy difference in PWEM and PWE rates is for ''other endocrine disease"
(which includes nutritional deficiencies).

Because there were no precise medical hypotheses specified before-hand, the study of broad disease
categories in Chapter 4 was defensible as a protection against overlooking unanticipated findings. This high level
of
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diagnostic aggregation also produces larger samples and yields more stable prevalence estimates. Yet such high-
level aggregation is not without its problems. In particular, the higher the level of diagnostic aggregation, the
greater the likelihood that distinct medical conditions will be put together, thereby increasing the risk of not
observing an elevated rate for a narrowly defined condition because it has been combined with other lower rate
conditions into a broader category.

One solution to this dilemma, which is discussed again in the next chapter, is to settle on some small, fixed
set of narrower diagnostic categories for study. Although there were insufficient data to formulate precise a
priori medical hypotheses for question E, a relatively small set of diagnostic categories can be chosen for further
study on the basis of recently published POW examination studies. In Chapter 4, the diagnostic categories
reported by Eberly and Engdahl (1991) were studied. To these are added other diagnostic categories from the
work of Steven Oboler and colleagues of the Denver VA Medical Center, whose findings are based on the
examination of some 200 former POWs, mostly veterans of WW II (Oboler, 1987, and subsequent personal
communication). Table 5.E.1 shows lifetime prevalence data for the combined Eberly/Engdahl and Oboler
categories.

There are five diagnostic categories in which PWEM lifetime prevalence rates appreciably exceed those of
PWE. Aside from dysentery, beriberi, and frozen feet—these three are presumably elevated as a result of prison
camp medical history—the rates of peripheral nerve disease and gastroenteritis are appreciably elevated. To
determine whether some specific diagnoses might account for the above aggregate differences, detailed
diagnostic data were examined. Two narrowly defined diagnostic conditions make up the gastroenteritis
category: other and unspecified noninfectious gastroenteritis and colitis (ICD-9-CM code 558.9) and irritable
colon (ICD9-CM code 564.1, which includes irritable bowel syndrome). The rates of the latter condition were
nearly identical in PWEM and PWE, so that the apparent difference in lifetime prevalence of gastroenteritis is
almost all accounted for by a difference in the prevalence of noninfectious gastroenteritis and colitis.

The data for peripheral nerve disease are more complicated. Table 5.E.2 shows the detailed three-digit
subcategories and their ICD codes. Although the numbers of cases, and therefore the prevalence rates, are quite
low when reported by detailed diagnostic category, it remains clear that most of the excess PWEM peripheral
neuropathy is confined to three subcategories. Lifetime prevalence rates of mononeuritis of the upper and lower
limbs and hereditary and idiopathic neuropathy together appear to account for most of the PWEM excess. The
very sparse numbers of diagnoses here, however, yield rates that must be even more cautiously interpreted than
earlier prevalence rates.
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TABLE 5.E.1 Number and Lifetime Rate (per hundred) of Selected Diagnosesa from the Medical Examination, for
PWEM and PWE

PWEM (N=82) PWE (N=142)
Diagnostic Category Number Rate Number Rate
Hypertension (strictly defined) 43 51.8 60 42.3
Diabetes 10 12.1 19 13.4
Intermittent claudication 12 14.5 13 9.2
Cerebrovascular accident 8 9.6 8 5.6
Dysentery 31 37.4b 36 25.4
Malaria 1 1.2 4 2.8
Beriberi 5 6.0b 0 0.0
Frozen feet 32 38.6b 23 16.2
Ulcer 20 24.1 29 20.4
Myocardial infarct 20 24.1 28 19.7
Asthma 2 2.4 11 7.8
Peripheral nerve disease 15 18.1b 12 8.5
Arterial vascular disease 26 31.3 38 26.8
Gastroenteritis 36 43.4b 40 28.2
Osteoarthritis 27 32.5 48 33.8
Traumatic arthritis 1 1.2 0 0.0
Chronic obstructive pulmonary disease 12 14.5 22 15.5

PWEM, prisoner of war, malnourished, European theater, WW II; PWE, prisoner of war, European theater, WW II.
a Coded to the ninth revision, International Classification of Diseases, Clinical Modification.
b Noteworthy (see text) difference between POW and control prevalence rates.

In summary, the answer to question E must be that there is some evidence of differences in physical
findings between the malnourished WW II European theater prisoners and all other European theater POWs.
Looking first at the broad ICD disease groups, one sees an appreciably higher lifetime prevalence rate of other
endocrine diseases (which include the nutritional disorders). Moving to the selected set of medical conditions
noted in similar studies of VA examinations of POWs, one sees appreciably higher lifetime prevalence rates of
dysentery, beriberi, and frozen feet, all presumably the earlier sequelae of captivity. There are, in addition,
appreciably higher rates of gastroenteritis—noninfectious gastroenteritis and colitis, but not irritable bowel
syndrome—and of peripheral nerve disease, concentrated in the three categories of mononeuritis of the upper
and lower limbs and hereditary and idiopathic peripheral neuropathy.

This chapter portrays most clearly the persistence and predominance of psychological aftereffects, now four-
and-a-half decades after repatriation in
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some cases. Surely, posttraumatic stress disorder and depressive symptoms, both of particular interest and the
focus of special data collection, are the most striking sequelae, and the findings from the symptom checklist
suggest that many other psychological conditions are also much more prevalent among POWs than among their
comparable controls. Physical findings are not nearly as striking, and earlier differences among POW groups
may have lessened over the past 25 years. The special group of malnourished WW II European theater prisoners,
however, exhibits not only elevated prevalence rates of conditions clearly linked with their earlier captivity, such
as dysentery and beriberi, but also some apparently longer-term aftereffects, such as gastroenteritis and
peripheral nerve disease.

The relative deficiency of apparent physical findings across the whole of the examined POW population,
however, may be somewhat attributed to the relative paucity of specific a priori medical hypotheses. The
analyses of Chapter 6 attempt to remedy this deficiency and focus more sharply on the source of current POW
health problems by examining their associations with experiences in military captivity.

TABLE 5.E.2 Number and Lifetime Rate (per hundred) of SelectedNeurological Diagnoses from the Medical
Examination, for PWEM andPWE

PWEM (N=83) PWE (N=142)
Diagnostic Category (ICD Codea) Number Rate Number Rate
Trigeminal nerve disorders (350) 0 0.0 1 0.7
Facial nerve disorders (351) 0 0.0 1 0.7
Disorders of other cranial nerves (352) 1 1.2 0 0.0
Nerve root and plexus disorders (353) 0 0.0 1 0.7
Mononeuritis of upper limb and mononeuritis multiplex (354) 5 6.0 3 2.1
Mononeuritis of lower limb (355) 5 6.0 4 2.8
Hereditary and idiopathic peripheral neuropathy (356) 3 3.6 2 1.4
Inflammatory and toxic neuropathy (357) 1 1.2 1 0.7
Myoneural disorders (358) 0 0.0 0 0.0
Muscular dystrophies and other myopathies (359) 1 1.2 0 0.0

PWEM, prisoner of war, malnourished, European theater, WW II; PWE, prisoner of war, European theater, WW II.
a Coded to the ninth revision. International Classification of Diseases,Clinical Modification.
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6

Further Analyses of Examination Data

The analyses undertaken in Chapter 5 were all directed at those issues that had been identified as important
before the examination study actually began. By and large, they were simple, straightforward comparisons of
POW and control disease prevalence rates. Unfortunately, while these are the most usual and orthodox types of
analyses, they have their problems, both medical and statistical. In the hope that some of the inherent
shortcomings of those analyses might be overcome, this chapter presents other analyses of the examination and
psychological data, all of which lie outside the scope of the narrowly defined, formal assessments of Chapter 5.
As noted earlier, the disappointingly low response rates for the exam render the customary statistical testing and
inferences inappropriate. Thus, as in earlier chapters, statistical tests, when used, will merely provide an
indication of ''noteworthy" or "appreciable" differences or associations and not of statistically significant
differences.

Aside from the difficulties caused by low response rates, the chief problem in Chapter 5 was the lack of
definite, specific hypotheses about medical conditions, a lack easily seen when such conditions were contrasted
with mental disorders. As explained earlier, similar research on former Australian prisoners of the Japanese,
conducted on an admittedly smaller scale, found no excess prevalence of medical conditions among former
POWs except for ulcer—specifically, a history of and not current ulcers—and increased use of analgesics,
suggesting an increased prevalence of arthritis that was, however, not directly observable. The reasonable choice
then was
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to look at broad disease categories, so as not to miss any important findings that might manifest themselves in
the examination data. The danger of doing the same kind of analyses on a detailed level arises from the fact that
doing literally thousands of statistical tests has the real risk of marking as a medical problem that which is
merely statistical noise. This chapter attempts to gain a middle ground by revisiting and expanding the analyses
in Chapter 4. Only a limited number of medical conditions will be considered in more detail, and the medical
conditions to be studied will be chosen based on published epidemiological research and clinical material. To
avoid a bias from historical reporting, only unresolved medical conditions will be discussed.

The core set of conditions included in Table 6.1 come from Eberly and Engdahl's study (see Chapter 4). All
but one of the remaining conditions were chosen for analysis based on the published work of Oboler and
subsequent personal communications (discussed under question E in Chapter 5). Thus, the conditions to be
studied further were all suggested by epidemiologic or clinical considerations, and their selection was not based
on examination findings, with one exception—fewer blood dyscrasias (discussed below).

In Chapter 4, an appreciably lower lifetime prevalence of diseases of the blood was noted, and in question C
in Chapter 5 an examination of current prevalence data produced a similar finding. There were additional
International Classification of Diseases rubrics with higher POW current prevalence rates as well, but in almost
all of those cases, a specific disease had already been singled out for analysis—for example, ulcer in the
digestive disease group and peripheral nerve disease in the nervous system group. The apparent deficit of other
endocrine disease among PWP, which was primarily due to an excess number of WP cases of other metabolic
and immunity disorders, is not analyzed further, given the earlier data on the possible nonrepresentativeness of
the WP group and the failure of other control groups to show this excess.

The appreciably lower prevalence of blood diseases, however, is both persistent, appearing in both the
lifetime and current prevalences derived from exam data, and pervasive, occurring in both the PWP and PWK
groups as well as the PWE and PWEM, although in the latter the differences were not noteworthy. Moreover, the
reason for this lower prevalence appears to be fairly specific, in that most of the deficit can be attributed to
anemia, by and large "other and unspecified." All of these factors together argue for the inclusion of anemia in
subsequent analyses; thus, although this is a condition suggested from examination of the data and less
frequently found in POWs, it is nevertheless included in Table 6.1.

Table 6.1 presents data on the selected conditions for all study groups. As seen in Chapter 5, psychiatric
illnesses predominate, with appreciably
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higher rates of depressive symptoms and generalized anxiety in POWs in all study groups; posttraumatic stress
disorder (PTSD) rates are appreciably higher for all but PWE. Among the medical conditions, there are
appreciably higher prevalence rates of ischemic heart disease for PWEM, peripheral nerve disease for PWP and
PWK, and gastroenteritis for PWEM and PWK;

TABLE 6.1 Prevalence Rates (percentages) of Medical and Psychiatric Diagnoses Among POWs, Unresolved Conditions
Only, by Study Group

Diagnosis PWP PWE PWEM PWK WP WE WK
Medical conditions
Hypertension 50.8 41.6 49.4 38.0 37.0 37.0 40.8
Diabetes mellitus 14.8 13.4 12.1 12.5 18.5 7.4 10.7
Anemia 6.8a 7.0 4.8 5.2a 20.4a 11.1 18.5a

Cerebrovascular disease 1.6 1.4 2.4 2.2 0.0 0.0 2.9
Ischemic heart disease 27.2 23.9 27.7a 12.5 24.1 7.4a 16.5
Myocardial infarction 2.8 0.0 6.0 0.8 0.0 0.0 1.0
Intermittent claudication 17.2 9.2 14.5 13.2 11.1 3.7 6.8
Arterial vascular disease 33.2 23.9 30.1 23.3 27.8 29.6 18.5
Asthma 7.6 7.8 2.4 3.9 3.7 0.0 1.0
COPD 16.4 14.8 14.5 14.0 20.4 14.8 10.7
Peripheral nerve disease 20.4a 6.3 15.7 14.0a 7.4a 7.4 3.9a

Deafness 53.6 50.0 51.8 50.3 59.3 48.2 57.3
Ulcer 12.0 12.0 16.9 20.6a 13.0 7.4 4.9a

Gastroenteritis 14.4 13.4 24.1a 17.2a 5.6 3.7a 4.9a

Dysentery 0.4 0.0 2.4 1.2 0.0 0.0 0.0
Osteoarthritis 26.4 33.8 32.5 28.4 29.6 22.2 19.4
Traumatic arthritis 1.6 0.0 1.2 1.0 0.0 0.0 0.0
Malaria 0.8a 0.0 0.0 0.3 11.1a 0.0 1.0
Beriberi 0.0 0.0 0.0 0.3 0.0 0.0 0.0
Frozen feet 0.0 0.7 3.6 0.0 0.0 0.0 0.0
Psychiatric conditions
Depressive disorder 46.8a 31.7a 50.6a 51.0a 13.0a 0.0a 22.3a

Bipolar I or II disorder 0.8 0.0 0.0 0.3 0.8 0.0 0.0
Alcohol abuse or dependence 12.8 14.1 19.3 27.5 14.8 7.4 32.0
Schizophrenia 1.2 0.0 2.4 3.2 0.0 0.0 1.0
PTSD 40.0a 20.4 27.7a 37.0a 0.0a 7.4a 10.7a

Generalized anxiety 38.8a 39.4a 55.4a 54.2a 9.3a 7.4 a 22.3a

Number in sample 250 142 83 408 54 27 103

PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European theater, WW II; PWEM, prisoner of war,
malnourished, European theater, WW II; PWK, prisoner of war, Korean conflict; WP, war veteran, Pacific theater, WW II;
WE, war veteran, European theater, WW II; WK, wounded war veteran, Korean conflict; COPD, chronic obstructive
pulmonary disease; PTSD, posttraumatic stress disorder.
a Noteworthy (see text) difference between POW and control prevalence rates.
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WP had an appreciably higher rate of malaria than PWP, but, again, doubts about the soundness of the findings
from the WP group motivated the decision to conduct no further analyses. In addition, there were somewhat
higher rates for hypertension in PWP, ischemic heart disease in PWE, intermittent claudication in PWK,
gastroenteritis in PWP, and osteoarthritis in PWK.

Besides the problem of diagnostic categorization, there are other, statistical problems with the analyses of
Chapter 5. First and foremost is the problem of control groups. The small samples in the control groups directly
reflect their lower response rates, and although the demographic and VA hospitalization data in Chapter 3 were
somewhat reassuring, it should be noted that the members of the WP group with completed exams, in particular,
appear unusual. Among the three control groups, after eliminating the four medical conditions with zero
prevalence rates, WP have the highest prevalence rates for 11 of the 15 remaining conditions. The WP group also
has the only control prevalence rate—that for malaria—that is higher than a corresponding POW rate.

Second, there is the question of whether there are more statistically sensitive analyses that could be
undertaken than those that simply compare POW-versus-control prevalence rates. Comparing POWs with
themselves, using those less harshly treated as a basis for comparison with those more harshly treated, should not
only provide a more sensitive analysis but should also avoid the problems that arise from analyzing data from a
small and potentially unrepresentative control group, such as the WP.

This chapter continues with a set of analyses that use POWs as internal controls to provide independent
information about possible associations between selected medical conditions and prior military captivity. The
underlying idea is straightforward. Although the widest differences among subjects are thought to be between
POWs and controls, there is sufficient variation among POWs to compare those who reported less harsh
treatment in captivity with those reporting harsher treatment; this essentially uses the first group as an internal
control for the second.

The overwhelming advantage of internal controls, although it may not be immediately obvious, is that one
may include in the analyses any supplemental data collected only from POWs. This is particularly important in
instances in which captivity data are present in such detail that a gradient for harshness of treatment can be
established; if the prevalence of a particular medical condition then increases in a regular fashion with the
increase in the harshness of treatment gradient, causality arguments are strengthened. The disadvantages of using
internal controls include the possibility of reporting bias in the supplemental data collected only among POWs
and lack of a true baseline, which would tend to underestimate the adverse effects of military captivity. In
addition, the careful demographic balances between
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POWs and controls that were established when the samples were taken are lost (although it is unclear how great
a disadvantage this might be). Finally, because the PWEM group was not included in the 1967 follow-up and
thus lacks the more detailed data on harshness of captivity, their examination data are not included in this
chapter; there are, therefore, three study groups that are considered: PWP, PWE, and PWK.

Characterizing the harshness of treatment is the sine qua non of analyses that use internal controls. Clearly,
a complete, simple characterization is impossible, and so one approximates. Even if there were available data
characterizing the harshness of treatment in individual prison camps, their use would not be straightforward; for
example, tracking an individual's movements in and out of various camps might prove to be fairly complicated.
Furthermore, even if this exercise were successful, it is not clear whether aggregate prison camp data would
adequately characterize the treatment of each and every individual POW. Instead, two kinds of military captivity
data, each collected on an individual basis, are examined in this chapter: medical symptoms reported while in
captivity and self-reported weight loss during captivity (both kinds of data were collected as part of Beebe's
[1975] follow-up study). Weight loss during military captivity, in particular, is one of the strongest overall
markers of severity of trauma and has been strongly associated with severity of aftereffects in published reports.

Medical symptom data regarding infectious and nutritional diseases during captivity were collected in 1965–
1967 by a questionnaire sent to all POWs (not including PWEM). The POWs were given a checklist of physical
conditions and asked to indicate, condition by condition, whether they suffered from the effects of a particular
condition during captivity. These prison camp symptoms are listed in Table 6.2. In collecting symptom data by
questionnaire, one encounters the possibility of recall bias; that is, persons with health problems at the time that
the questionnaire is being filled out may be more likely to recall earlier harsh treatment than persons who were
not ill at the time of data collection. The fact that these symptom data were collected some 25 years ago,
however, removes the possibility of current recall bias—any recall bias must be associated with symptoms and
medical conditions reported at the time of the earlier questionnaire.

The symptoms shown in Table 6.2 include many that are associated with nutritional deprivation. Later in
this chapter, these prison camp symptoms will be aggregated into three separate measures, two of which—edema
and visual symptoms (such as night blindness)—have obvious associations with specific nutritional deprivations
(thiamin and vitamin A, respectively). Unfortunately, roughly one-quarter of the queried POWs did not provide
data on weight loss or prison camp symptoms, and for the remainder of the chapter, those with missing data for
these variables are excluded from the analyses.
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TABLE 6.2 Prison Camp Symptoms Reported by Former POWs in the 1967 Follow-up Study

Malaria
Diarrhea lasting one week or more
Blood and mucus in stool
Amebic dysentery diagnosed by a physician
Swelling of lower limbs
Swelling in feet or ankles, or legs as a whole
Persistent difficulty seeing in the dark
Continuous pain or burning in eyes
Blurred vision
Eye pain in bright light
Loss of vision, one or both eyes
Red, raw scrotum
Deep cracks, corner of mouth
Persistent, severe sunburn
Red, swollen, bleeding gums
Soreness of tongue interfering with eating
Painful feet
Pain in leg muscles when squeezed
Cramps in feet and legs
Enlarged breasts

Table 6.3 shows prevalence rates of selected conditions for all PWP, PWE, and PWK combined and
subdivided into two categories: those whose prison camp weight loss was 35% or less and those with more than
35% weight loss (this categorization was chosen to correspond with Engdahl's analyses). Because the prevalence
rates in this chapter are all based on unresolved conditions, the rates for dysentery, malaria, beriberi, and frozen
feet, all presumably short-term sequelae of captivity, were very low; therefore, these conditions, as well as
bipolar disorder, were removed from further consideration.

The data in Table 6.3 show a number of noteworthy differences in prevalence rates between low-and high-
weight-loss groups, including intermittent claudication, arterial vascular disease, peripheral nerve disease, and
osteoarthritis. In the light of the findings discussed in earlier chapters, this appreciable association of weight loss
and intermittent claudication and peripheral nerve disease is probably not surprising, nor are the appreciably
higher rates of depressive disorder and PTSD among the high-weight-loss group; Eberly and Engdahl's study
showed significant associations with depression, schizophrenia, PTSD, and generalized anxiety disorder.
However, the inverse association of osteoarthritis and weight loss—less osteoar
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thritis in the higher weight loss group—is the first such finding of its type in this report.

TABLE 6.3 Prevalence Rates (percentages) of Medical and Psychiatric Diagnoses Among POWs, by Percent Body
Weight Loss During Captivity

Body Weight Loss
Diagnosis 35% or Less

(N=281)
More than 35%
(N=287)

Medical conditions
Hypertension 43.4 43.6
Diabetes mellitus 11.4 14.6
Anemia 5.3 5.6
Cerebrovascular disease 1.4 1.7
Ischemic heart disease 19.6 21.3
Myocardial infarction 0.7 1.1
Intermittent claudication 10.3 17.4a

Arterial vascular disease 21.0 31.4a

Asthma 5.0 5.9
COPD 12.5 17.1
Peripheral nerve disease 10.7 19.2a

Deafness 48.8 55.8
Ulcer 15.0 17.8
Gastroenteritis 15.7 20.6
Osteoarthritis 34.9 25.8a

Traumatic arthritis 0.7 1.4
Psychiatric conditions
Depressive disorder 40.2 53.7a

Alcohol abuse or dependence 19.6 19.9
Schizophrenia 3.2 2.1
PTSD 29.2 41.5a

Generalized anxiety 44.5 51.2

COPD, chronic obstructive pulmonary disease; PTSD, posttraumatic stress disorder.
a Noteworthy (see text) difference between prevalence rates.

Table 6.4 contains data on the same medical conditions that are noted in Table 6.3, but this table shows
associations with the number of reported prison camp symptoms. In this analysis, self-reported conditions were
simply added together, and all POW respondents were arranged into three categories: those reporting 0 to 3
conditions, those reporting 4 to 9 conditions, and those reporting 10 or more conditions. There are a number of
conditions in which prevalence rates rise from the lowest symptom category to the middle category, and then to
the high category. Rather than merely look

FURTHER ANALYSES OF EXAMINATION DATA 77

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e
us

e 
th

e 
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Copyright © National Academy of Sciences. All rights reserved.

The Health of Former Prisoners of War: Results from the Medical Examination Survey of Former POWs of World War II and the Korean Conflict
http://www.nap.edu/catalog/2036.html

http://www.nap.edu/catalog/2036.html


for differences among the three categories, the prevalence rates in Table 6.4 were subjected to a chi-square test
for linear trend, which indicates increasing or decreasing linear relationships between symptom category and
prevalence rate. Although the results of these tests, like the others in this report, cannot be used as the basis for
valid statistical inferences, they are more powerful than the usual chi-square test and may thus generate new
hypotheses regarding associations of disease and prison camp treatment.

TABLE 6.4 Prevalence Rates (percentages) of Medical and Psychiatric Diagnoses Among POWs, by Number of Prison
Camp Symptoms

Number of Prison Camp Symptoms
Diagnosis 0 to 3

(N=165)
4 to 9
(N=240)

10 or more
(N=185)

Medical conditions
Hypertension 44.9 42.5 43.2
Diabetes mellitus 14.6 9.6 14.6
Anemia 6.7 5.8 4.3
Cerebrovascular disease 0.6 2.9 0.5
Ischemic heart disease 15.8 19.6 23.8
Myocardial infarction 0.6 0.0 2.2
Intermittent claudication 9.1 13.8 18.4a

Arterial vascular disease 22.4 24.2 31.9a

Asthma 3.0 5.0 8.1a

COPD 12.1 13.8 17.3
Peripheral nerve disease 9.7 12.9 21.1a

Deafness 49.1 54.6 50.8
Ulcer 10.3 22.1 14.1
Gastroenteritis 14.6 17.1 20.5
Osteoarthritis 33.9 30.8 24.9
Traumatic arthritis 1.2 0.0 2.2
Psychiatric conditions
Depressive disorder 32.7 44.6 61.1a

Alcohol abuse or dependence 15.8 22.9 18.9
Schizophrenia 0.6 2.5 4.3a

PTSD 23.0 38.8 40.0a

Generalized anxiety 40.0 48.3 52.4a

COPD, chronic obstructive pulmonary disease; PTSD, posttraumatic stress disorder.
a Noteworthy (see text) difference among prevalence rates.

Among the medical conditions, there is a noteworthy linear increase in prevalence as symptoms increase;
see, for example, intermittent claudication, arterial vascular disease, asthma, and peripheral nerve disease. Simi
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lar noteworthy associations hold for depressive disorder, schizophrenia, PTSD, and generalized anxiety. There
are also fairly strong relationships between symptom category and ischemic heart disease, myocardial infarction,
and osteoarthritis, although the prevalence of unresolved osteoarthritis falls with increasing past reporting of
prison camp symptoms. This last finding is consistent with the earlier finding of an inverse association with
weight loss.

Although the data on weight loss and prison camp symptoms are more easily viewed when categorized as in
Tables 6.3 and 6.4, their actual values can be used to calculate product-moment correlations, treating each
medical condition as a ''zero-one" value (i.e., either absent [0] or present [1] for each examined subject). The
results of this analysis are shown in Table 6.5, with separate columns for weight loss and symptoms correlations
for each of the three study groups.

Many of the appreciable correlations in Table 6.5 reflect earlier noteworthy differences in the combined
POW data in Tables 6.3 and 6.4. The noteworthy association of prison camp symptoms with peripheral nerve
disease, for example, is seen in both PWP and PWE, and all three groups show appreciable correlations of prison
camp symptoms with depressive disorder. Some conditions, however, have noteworthy associations in only one
POW group: intermittent claudication (PWK), arterial vascular disease (PWK), asthma (PWP), PTSD (PWK),
and generalized anxiety (PWP). One condition, schizophrenia, showed no appreciable association in any of the
three individual groups. Part of the explanation for the sparser findings among the individual groups is no doubt
a result of their smaller sample sizes. Similar comments apply to the correlations with weight loss, except that
only arterial vascular disease among the medical conditions shows a noteworthy correlation in more than one
group.

This last observation points up one of the shortcomings in the data in Tables 6.3 and 6.4. Both tables were
generated by pooling the data from all three POW groups (PWP, PWE, and PWK); therefore, some of the
apparent associations between weight loss and symptom categories might actually be due to underlying
differences among POW groups in harshness of treatment (and thus amount of weight loss and number of prison
camp symptoms). Moreover, if weight loss and symptoms are markers for the POW group, the potential exists
for some confounding between them and age, since PWK are notably younger than PWP and PWE.

Looking at each POW group separately, as in Table 6.5, removes the possibility of confounding group and
weight loss or prison camp symptom effects, but it has its own drawbacks. Chief among these is the reduced
sample size, which may mean that possibly noteworthy associations are lost in statistical "noise." One way to
examine the effects of weight loss and prison camp symptoms while controlling for the separate effect of POW
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group is to perform a Cochran-Mantel-Haenszel (CMH) analysis, which estimates the common association
between a given medical condition and a weight or symptom score, using separate data for each POW group.
This kind of analysis requires an assumption that the data in the separate POW groups are homogeneous, which
can be tested, and provides a single summary estimate of the strength of association.

TABLE 6.5 Correlations of Rates of Medical and Psychiatric Diagnoses Among POWs with Number of Prison Camp
Symptoms and Percent Weight Loss

PWP PWK PWE
Diagnose Prison Camp

Symptoms
(N=189)

Weight
Loss
(N=187)

Prison Camp
Symptoms
(N=286)

Weight
Loss
(N=275)

Prison Camp
Symptoms
(N=115)

Weight
Loss
(N=106)

Medical conditions
Hypertension .025 -.028 -.068 .021 .009 .119
Diabetes mellitus .023 .073 .058 .064 -.176 -.112
Anemia -.059 -.010 -.050 -.071 -.107 -.001
Cerebrovascular
disease

-.025 .079 -.041 -.037 .065 .060

Ischemic heart
disease

.073 .012 .109 .073 .066 .178

Myocardial
infarction

.054 .013 -.109 .061 N.a. N.a.

Intermittent
claudication

.076 .112 .125a .105 -.064 .169

Arterial vascular
disease

.068 .108 .119a .120a -.153 .216a

Asthma .149a .154a .077 .077 .062 -.079
COPD .065 .033 .047 .042 .019 .170
Peripheral nerve
disease

.192a .075 .001 .037 .184a .259a

Deafness .055 .110 -.045 .039 -.098 .066
Ulcer .031 -.022 .062 .025 .182 .179
Gastroenteritis .085 .119 .080 .038 .126 -.088
Osteoarthritis .134 -.124 -.114 -.041 .105 .035
Traumatic arthritis .105 .105 .012 .040 N.a. N.a.
Psychiatric
conditions
Depressive disorder .313a .132 .155a .050 .192a -.025
Alcohol abuse or
dependence

.056 .082 .040 .060 -.013 .060

Schizophrenia .030 .083 .051 -.150a N.a. N.a.
PTSD .079 -.004 .122a .113 .024 .139
Generalized anxiety .279a .144a .073 -.014 -.018 -.019

PWP, prisoner of war, Pacific theater, WW II; PWK, prisoner of war, Korean conflict; PWE, prisoner of war, European
theater, WW II; COPD, chronic obstructive pulmonary disease; PTSD, posttraumatic stress disorder; N.a., not applicable.
a Noteworthy (see text) correlation.
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A CMH analysis was conducted for all of the selected medical conditions used in previously reported
analyses in this chapter; only the noteworthy results are displayed in Table 6.6. Shown in the table are results
based on an analysis of the risk ratio (which is akin to a ratio of prevalence rates) for the weight loss data (which
have two categories—see Table 6.3) and a measure of general association for the prison camp symptom data
(which have three categories—see Table 6.4). All noteworthy associations are so designated; a few less marked
associations are also shown.

The data in Table 6.6 present a picture similar to earlier findings, even with the statistical adjustment for the
effect of POW group differences. There are noteworthy associations between weight loss and arterial vascular
disease, depressive disorder, and PTSD, and important but less strong associations between weight loss and
intermittent claudication, peripheral nerve disease, and osteoarthritis. (Again, the latter is an association between
higher weight loss and a lower prevalence of unresolved osteoarthritis.) The data for symptom scores show
noteworthy associations with ischemic heart disease, ulcer, asthma, depressive disorder, and generalized anxiety,
as well as somewhat weaker associations with PTSD and cerebrovascular disease.

That there are a number of common medical conditions among different analyses is a comforting finding; it
suggests that the analyses undertaken thus far in this chapter have unearthed a number of strong candidates for
current medical conditions that might be associated with earlier military captivity. As a final refinement,
statistical analyses were undertaken to determine the joint, simultaneous effects of weight loss and prison camp
symptoms, taking into account the differences among POW groups.

TABLE 6.6 Medical Conditions with a High Risk Ratio or General Association Between Body Weight Loss During
Captivity or Prison Camp Symptoms, Adjusted for POW Group Differences
Risk Ratio for Weight Loss (N=568) General Association with Prison Camp Symptoms (N=590)
Intermittent claudication Cerebrovascular disease
Arterial vascular diseasea Ischemic heart diseasea

Peripheral neuropathy Ulcera

Osteoarthritis Asthmaa

Depressive disordera Depressive disordera

PTSDa PTSD Generalized anxietya

PSTD, posttraumatic stress disorder.
a Noteworthy (see text) association.
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For this analysis, the prison camp symptom data were further refined along the lines of Beebe's previous
work (1975). Specifically, reported symptoms on edema (two items: feet or ankle and leg swelling) were
combined into a single marker of edema; reported visual symptoms (five items) were combined into a single
variable that counts the number of these responses (from zero to five); and the remaining 13 symptoms were
added together for a third symptom marker. These three symptom markers plus percent weight loss and POW
group were used as independent variables in logistic regression analyses of the medical conditions reported in
Table 6.6, plus schizophrenia (from Tables 6.4 and 6.5) and gastroenteritis (from Table 6.1). The use of logistic
regression not only enables independent estimates of the effects of weight loss and the three symptom scores to
be made, but also permits the analysis of all the available data at one time while controlling for differences
among the three POW groups. The latter is accomplished by creating two variables, one comparing PWP with
PWE and one comparing PWK with PWE, and including them in the regression. Backward stepwise regressions
were fit to eliminate those variables without appreciable associations, although in some cases in which no
independent variables were appreciably associated with a condition, additional regressions were fit using
variables with less strong associations.

Table 6.7 shows the results of these logistic regressions for all of the medical conditions noted above.
Estimates of odds ratios are shown together with 95% confidence limits; confidence limits that do not include the
value 1.0 would be considered to have a noteworthy association with a particular medical condition. Odds ratios
greater than 1.0 indicate that a higher prevalence is associated with the factor, while odds ratios of less than 1.0
indicate a lower prevalence. For example, ischemic heart disease is 1.737 times more likely to be found among
POWs who reported symptoms of edema than among POWs who did not, and it is 0.405 times less likely to be
found among PWK, compared with PWE.

In the cases of visual and other symptoms, the estimates of risk are for a single reported symptom, and the
effects of more than one symptom are multiplicative. For example, each additional reported other symptom
raises the estimate of the odds of having intermittent claudication by 1.11; 2 reported symptoms raise the odds to
1.23, 3 to 1.37, and so forth, up to a maximum of 13, for which the risk is 3.93 (1.110913) times as high as for
those with no reported symptoms. The situation is similar for percent weight loss, and here the odds ratio
associated with a 10% weight loss is reported in Table 6.7. Odds ratios for other values of weight loss can be
easily calculated from these figures.

Among the nonpsychiatric conditions, all but cerebrovascular disease and osteoarthritis have a noteworthy
association with one or more markers of harshness of treatment during captivity. For cerebrovascular disease,
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TABLE 6.7 Odds Ratios for the Current Prevalence of Selected Medical Conditions, by Important Predictive Factors
(N=546)

Important Predictorsa

Diagnosis Factor Odds Ratio 95% Confidence Interval
Medical conditions
Ischemic heart disease Edema 1.737 (1.092–2.762)

PWK 0.405 (0.259–0.635)
Cerebrovascular disease Visual symptoms 1.735 (0.874–3.445)
Intermittent claudication Percent wt. loss 1.311 (1.032–1.664)

Other symptoms 1.111 (1.014–1.217)
Arterial vascular disease Percent wt. loss 1.389 (1.180–1.635)

PWK 0.606 (0.406–0.903)
Peripheral nerve disease Edema 2.365 (1.372–4.077)
Ulcer Visual symptoms 1.152 (0.996–1.333)

PWK 1.801 (1.137–2.853)
Gastroenteritis Other symptoms 1.074 (1.002–1.152)
Osteoarthritis Percent wt. loss 0.879 (0.764–1.011)
Asthma Visual symptoms 1.288 (1.032–1.607)

PWK 0.514 (0.240–1.010)
Psychiatric conditions
Depressive disorder Other symptoms 1.176 (1.110–1.246)
Schizophrenia PWK 4.395 (1.226–15.753)
Posttraumatic stress disorder Visual symptoms 1.146 (1.015–1.293)

PWP 2.431 (1.318–4.481)
PWK 2.350 (1.309–4.219)

Generalized anxiety Other symptoms 1.097 (1.037–1.161)
PWK 2.144 (1.517–3.030)

PWK, prisoner of war, Korean conflict; PWP, prisoner of war, Pacific theater, WW II; PWE, prisoner of war, European
theater, WW II; WP, war veteran, Pacific theater, WW II. Factors included in the analyses are as follows: percent weight
loss shows the risk for each 10% of reported weight loss; edema is the presence or absence of swelling in legs or feet and
ankles; visual symptoms are 0 to 5 of the following—persistent difficulty seeing in the dark, continuous pain or burning in
the eyes; blurred vision, eye pain in bright light, or loss of vision in one or both eyes; other symptoms are a count of
remaining symptoms in Table 6.2. There are two independent group comparisons: PWP compares PWP with PWE, and
PWK compares PWK with PWE.
a Not all factors showed noteworthy associations with outcomes.
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there is the suggestion of an association with visual symptoms, and for osteoarthritis, a similar association
with percent weight loss: both of these give evidence of the presence of potentially important but weaker
associations. No one symptom marker predominates in its associations with unresolved medical conditions;
rather, each shows only one or two noteworthy associations.

All psychiatric conditions have some noteworthy association with a prison camp symptom marker except
for schizophrenia, which is appreciably higher in PWK and has a weaker strong association with other prison
camp symptoms. Except for PTSD, which shows appreciable differences between PWP and PWE as well as
PWE and PWK, the only noteworthy group differences involve the PWE versus PWK comparison.

To summarize, this chapter's analyses were directed at more specific medical conditions and, using POWs
as internal controls, have suggested a number of new findings. Appreciably higher prevalences of current
ischemic heart disease, intermittent claudication, arterial vascular disease, peripheral nerve disease, ulcer, and
asthma appear to be associated with nutritional deprivation and other measures of treatment during
imprisonment; there are less strong associations of these factors with current prevalence of gastroenteritis as well
as an apparently lower prevalence of osteoarthritis in those with higher weight loss.

The results of these analyses, however, are far from uniform in their findings of association, and the
meaning of the different prison camp symptom markers is far from evident. Clearly, the customary POW-versus-
control analyses and analyses that use internal POW controls yield complementary types of findings. In the next
chapter, all of these findings are brought together in a comprehensive discussion.
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7

Review of Data Quality and Study Findings

The creation of the medical examination survey, whose data form the basis of this report, was largely a
matter of opportunity. Although data were available from repatriation exams, and questionnaire-and records
based investigations had provided four decades of follow-up data, no examination data had ever been collected
from the entire, combined MFUA cohort of POWs and controls. It was not until the VA's POW protocol exam
program began in 1983, largely as an outreach effort, that the opportunity to examine this large group of POWs
(and later, controls) presented itself. The VA's POW program was the crucial factor in the design of this survey
because it provided the extensive network of physicians and other health care professionals needed to collect the
examination data. Moreover, because the program had already been begun as a clinical program, there would be
no additional costs in using it for research purposes.

The VA's POW examination program had not, however, been designed for research use, and here the
benefits of combining it with the MFUA's longitudinal study were manifest. The earliest directive from the VA
concerning the research study, Circular 10-87-138, put it thus: ''In order to adapt this [VA] program for research
purposes, it is necessary to collect protocol examination data on representative groups of POWs rather than to
analyze data for only men who have presented themselves for examination." It was not until later (as directed
under a separate VA circular) that control groups were added, because the proposed inclusion of non-POW
veterans in the VA's examination program posed some difficulties and therefore was
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not immediately accepted. Eventually, however, the arguments for the inclusion of non-POW controls were
persuasive: it would further strengthen the research by providing important comparison data to help interpret the
findings among POWs. In sum, the combination of the VA's POW outreach program and the MFUA's research
program was designed to produce a research survey with the best features of both kinds of programs.

Yet the opportunity to apply the existing mechanisms of the VA examination program to the MFUA cohort
was not without its accompanying drawbacks. For example, although the widespread network of VA medical
facilities provided coast-to-coast geographic coverage, it came with a built-in lack of standardization of
examination procedures. Despite the publication of VA directives, the actual conduct of examinations
necessarily varied from place to place and from time to time, in part as a result of local administrative customs,
but mostly because of the underlying variability among examiners in the way they performed a "typical"
examination. The study thus lacked the common, rigidly specified procedures of many research protocols. Yet
despite these limitations, a large mass of important examination data has been accumulated.

DATA QUALITY

Before discussing the analysis of these data, some discussion of their quality is in order. The overall rate of
completed, coded examinations, reported in Chapter 3, was disappointingly low—around 40–50% in POWs and
10–14% in controls. Some of the large difference in POW and control examination rates, in itself disquieting, is
due to the fact that a number of POWs, the so-called volunteers, came in for examinations before the formal
research program began. Because the VA's POW examination program began in 1983 and the research study
began in 1986, there was ample opportunity for this to occur.

In general, however, at least in the previous morbidity follow-ups in 1967 (Beebe, 1975) and 1984 (Page,
1988), it has been the case that control response rates were lower than POW response rates. As evidence for this
general statement, the same disparity in POW and control response rates is again seen in their responses to the
supplemental psychological questionnaire mailing sponsored by the National Institute of Mental Health:
questionnaire response rates were 25–30% for POWs and only 10–25% for controls. Interestingly, only relatively
minor differences are apparent among POW groups or among control groups, except for the Korean conflict
POWs and controls. These groups each had the highest response rates among POWs and controls.

Chapter 3 also included brief comparisons of demographic aspects and VA hospitalization rates for
respondents and nonrespondents. There were
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few appreciable demographic differences between POWs who completed exams and those eligible subjects who
did not. Among those with completed exams were higher proportions of men with service in the Air Corps and
with a higher level of education. WE respondents had a higher proportion of men who were single at entry into
service and who had been inducted.

VA hospitalization data for subjects with completed exams, eligible subjects without completed exams, and
ineligible subjects were obtained for 1969x1985, predating the examination survey; these data provide evidence
from a separate source about differences among the three groups. There were no appreciable differences in VA
hospitalization rates among the above three comparison categories in any of the POW or control groups. These
data thus suggest no overwhelming differences in health, at least as it is measured by 26 years of VA
hospitalization data, between respondents and nonrespondents.

It is not unusual to find differences between survey respondents and nonrespondents, typically on measures
of education (Comstock and Helsing, 1973). In an earlier study of nonresponse bias for the 1984–1985
questionnaire follow-up, Page (1991) found that nonrespondents were generally older, less well educated, and of
lower military rank; in addition, they had previously reported more prison camp symptoms and slightly less
weight loss. Demographic data were then used to predict depressive symptoms, and it was shown that there were
only small differences between observed scores for respondents and predicted scores for nonrespondents,
suggesting that nonresponse bias was not a major factor. Although a similar analysis has not yet been undertaken
for the examination data from this study, the lack of obvious nonresponse bias in the 1984–1985 questionnaire
follow-up, together with a similar lack of such bias indicated in the demographic and VA hospitalization data, is
somewhat reassuring.

CHAPTER-BY-CHAPTER REVIEW OF RESULTS

Perhaps the signal feature of the examination data collection is its magnitude—the 1,067 examinations
provide diagnostic data on more than 65,000 coded medical conditions. These exam data provided the basis, in
Chapter 4, for the calculation of lifetime prevalence rates—that is, the probability that a given person has ever
had (or still has) some specified disease. According to the exam data, POWs had higher lifetime prevalences than
controls for a number of medical conditions: infectious disease (PWK), endocrine disease other than diabetes
(PWP and PWK), psychoses (all but PWP), neuroses (all), neurological disease (PWP and PWK), urogenital
disease (PWE), injuries and poisonings (PWE and PWEM), acute respiratory disease (PWK), digestive disease
(PWK), skin disease (PWK), and other symptoms (PWK). Both PWP and PWK had an appreciably lower
lifetime prevalence
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of blood diseases. In general, however, prevalence levels were similar among POWs and not strikingly different,
for the most part, from control rates.

Chapter 4 also introduced the first external comparison data, showing similar lifetime prevalence rates for
selected conditions that were taken from Eberly and Engdahl's (1991) study of POW examinations at the
Minneapolis Medical Center. In some instances, lifetime prevalence rates were quite comparable—for example,
in the case of hypertension rates for all MFUA POWs, all Minneapolis POWs, all MFUA controls, and the
general population. However, in several other cases–diabetes, myocardial infarction, and cerebrovascular accident–
lifetime prevalence rates were apparently lower for Minneapolis POWs than for the three other groups. Even
more obvious differences could be seen between prevalence rates for psychiatric conditions in the combined data
for MFUA and Minneapolis POWs: rates for depression were apparently higher for MFUA POWs and rates of
posttraumatic stress disorder (PTSD) lower.

Known differences in age, length of captivity, and harshness of treatment during captivity made it
reasonable to examine lifetime prevalence data for MFUA POWs and controls and for Minneapolis POWs
separately, by war theater. Table 4.4 displayed lifetime prevalence rates for selected Eberly and Engdahl
diagnostic categories. The MFUA data showed a rough equality across POW groups for most of the conditions
not directly linked to prison camp treatment (i.e., those other than dysentery, malaria, beriberi, and frozen feet).
Indeed, in regard to medical conditions, most of the noteworthy differences between MFUA POWs and controls
were concentrated in the categories of prison camp-related conditions, with hypertension (among PWP) and
ulcer (among PWK) the only exceptions.

The Minneapolis POWs can also be compared with the MFUA POWs. MFUA POWs had notably higher
rates for intermittent claudication (all groups) and dysentery (all groups), while the MFUA PWEM, who have no
comparable Minneapolis POW group, also had higher rates of hypertension and frozen feet than the Minneapolis
PWE. In addition, the MFUA PWK had higher lifetime prevalences than their Minneapolis counterparts for
malaria, beriberi, and frozen feet. In summary, most of the striking differences between the MFUA and
Minneapolis POWs were for prison camp-related conditions.

Compared with MFUA controls, MFUA POWs have appreciably higher lifetime prevalence rates of
depressive disorder and generalized anxiety disorder (across all POW groups) and PTSD (for PWP and PWK
only). MFUA POW rates are also uniformly higher than Minneapolis POW rates for depressive disorder; they
are uniformly lower for PTSD and roughly equal for generalized anxiety disorder, with differences across war
eras not as pronounced as for some medical conditions. Finally, among MFUA
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controls, the Korean combat veteran controls (WK) apparently have much higher psychiatric morbidity than
other control groups. It is worth noting again that these Korean controls differ from the WW II controls in having
been selected from a group of men who had been wounded and returned to action; the Chapter 4 data show that
although they were not prisoners, WK probably have increased lifetime psychiatric morbidity as a result of their
war experience.

Chapter 5 addressed five basic questions, each of which had been posed before the study began. These
questions were based on the preliminary findings of the 1984–1985 questionnaire follow-up as well as on limited
findings from other, published studies. Question A asked whether psychiatric illness was higher in POWs than in
controls; the answer was that there were appreciably higher rates of illness for several specific psychiatric
conditions. In particular, the rates for PTSD were appreciably higher in POWs measured independently in each
of three different ways: examination, Structured Clinical Interview for DSM-III-R (SCID), or questionnaire (the
Mississippi scale). Rates of depressive disorder were similarly elevated, again measured independently in three
ways: examination, Center for Epidemiologic Studies depression scale (CES-D) questionnaire, or Beck
questionnaire. The finding of an appreciably higher rate of PTSD was particularly important, in that the 1984–
1985 survey results had led to a hypothesis that PTSD was an underlying psychiatric diagnosis or comorbid
condition associated with high rates of depressive symptoms. Additional data from the 90-item Hopkins
Symptom Check List (SCL-90), however, suggest that psychiatric illness is not necessarily limited to PTSD and
depressive disorder. The SCL-90 showed a wide range of psychiatric pathology across many disparate indices,
with appreciably higher POW scores on a global symptom index. Psychiatric illness was most pronounced in
PWK, PWEM, and PWP groups.

Question B asked whether there were important differences among measurement instruments for psychiatric
illness. The answer here was that there were noteworthy differences among the various ways of measuring PTSD
and depressive disorder. For PTSD, the exam and structured clinical interview agreed much more closely with
each other than with the questionnaire, which had been designed and tested among Vietnam-era combat veterans.
For depressive disorder, one scale (the CES-D) gave appreciably higher estimates of depressive disorder
(although this scale is in the strictest sense a symptom scale); the other, the Beck scale, gave estimates that were
much closer to the rates of clinical diagnosis. In every case, however, there were noteworthy differences between
POWs and controls, regardless of how psychiatric illness was measured.

Question C asked whether earlier hospitalization rates were comparable to recent rates of VA
hospitalization. In general, the answer was that there were apparently fewer differences between POWs and
controls now than in
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1967. A comparison of lifetime and current prevalence rates from the present exam also showed that differences
in morbidity appear to have lessened over time.

Question D asked whether examination and earlier self-reported questionnaire data provided comparable
estimates of illness prevalence. The answer was that medical conditions were self-reported by questionnaire
much less frequently than they were noted during examination; typically, selfreported prevalence was only one-
half to one-tenth the examination-based value. Some of this disparity appeared to be the result of limitations in
the questionnaire design, such as a fixed number of blanks for responses, as well as of differences between
physicians and questionnaire respondents in the use of medical terminology.

Question E asked whether the special, albeit small, subset of severely malnourished European prisoners,
PWEM, differed from their European theater counterparts, PWE. The answer was that PWEM had an
appreciably higher lifetime prevalence of dysentery, beriberi, frozen feet, peripheral nerve disease, and
gastroenteritis. The latter two conditions, which are not as clearly related to prison camp treatment as the former,
were studied in further diagnostic detail. Higher PWEM rates (compared with PWE) of peripheral nerve disease
were concentrated in three specific categories: mononeuritis of the upper limb, mononeuritis of the lower limb,
and hereditary and idiopathic neuropathy. Higher rates of gastroenteritis in PWEM were accounted for almost
entirely by noninfectious gastroenteritis and colitis and not by irritable bowel syndrome, which has already been
presumptively linked to military captivity.

The results of the analyses in Chapter 5 showed that there continue to be psychological aftereffects of
military captivity as long as 45 years after repatriation and that these psychological illnesses are still the most
striking sequelae of military captivity among WW II and Korean conflict POWs. Less evidence was uncovered
concerning nonpsychological aftereffects, possibly because these effects were not as pronounced but also
perhaps because the medical conditions were analyzed in broad categories to avoid missing any important but
unanticipated findings. The use of these broad categories rather than more specific ones was a choice dictated by
the relative paucity of specific medical hypotheses formulated at the time the study was designed.

In Chapter 6, a different sort of analysis was undertaken to complement the analyses of Chapter 5. As a first
step, a specific set of medical conditions was selected, based on published reports of POW examinations at two
VA medical centers, Minneapolis and Denver; current (that is, unresolved) prevalence rates for these conditions
for POWs and controls were then compared. This analysis showed higher rates for POWs for the following
conditions: ischemic heart disease (PWEM only), peripheral nerve disease
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(PWP and PWK), ulcer (PWK only), gastroenteritis (PWEM and PWK), depressive disorder (PWP, PWE,
PWEM, and PWK), PTSD (PWP, PWEM, and PWK), and generalized anxiety disorder (PWP, PWE, PWEM,
and PWK). With the exception of malaria (in which case PWP rates were lower than WP rates), conditions
showing noteworthy differences in current prevalence between a POW and control group were included in the
final stage of analysis (discussed below).

In the next step of the process, the selected conditions were subjected to a second screening analysis to
determine whether the prevalence of any of these conditions was associated with the specific factors that
measured harshness of treatment as a POW, such as percentage of body weight loss. These analyses necessarily
compared POWs with one another, avoiding the problems of earlier analyses that used small control samples.
The use of internal controls in this analysis was thought to be statistically sensitive, that is, more apt to identify
an association between medical conditions and earlier POW experience.

The second set of screening analyses looked first at the simple associations between the prevalence of the
selected medical conditions and percentage of body weight lost, as well as at associations of prevalence with the
number of reported prison camp medical symptoms (see Table 6.2), an overall measure of severity of treatment.
POWs who reported more than a 35% body weight loss had appreciably elevated prevalences of intermittent
claudication, arterial vascular disease, peripheral nerve disease, depressive disorder, and PTSD; they also had a
lower prevalence of osteoarthritis. POWs who reported more prison camp symptoms compared with other POWs
had appreciably higher prevalences of intermittent claudication, arterial vascular disease, peripheral nerve
disease, depressive disorder, PTSD, generalized anxiety, and schizophrenia.

When the data were analyzed separately by POW group and body weight and prison camp symptoms were
treated as continuous (rather than stratified) measures, many of these associations persisted. In addition, others
were seen: asthma (PWP), peripheral nerve disease (PWP and PWE), intermittent claudication (PWK), arterial
vascular disease (PWK and PWE), depressive disorder (PWP, PWE, and PWK), schizophrenia (PWK), PTSD
(PWK), and generalized anxiety (PWP). Finally, a preliminary multivariate analysis, analyzing all POW data
jointly but controlling for the different POW groups, found intermittent claudication, arterial vascular disease,
peripheral neuropathy, osteoarthritis, depressive disorder, and PTSD to be strongly associated with percent
weight loss; it found cerebrovascular disease, ischemic heart disease, ulcer, asthma, depressive disorder, PTSD,
and generalized anxiety disorder to be strongly associated with prison camp symptoms.

The final analysis comprised the medical and psychiatric conditions for
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which there were findings of either an appreciably higher prevalence in some POW group or a noteworthy
association with some military captivity factor. The prevalence data for these conditions were reanalyzed using
logistic regression to determine the joint effects of weight loss and prison camp symptoms; POW group
differences were also taken into account. For this analysis, prison camp symptoms were further refined into three
separate measures—the presence of edema, the number of visual symptoms (such as night blindness), and the
number of other symptoms—and considered along with percent weight loss.

The logistic regression analyses showed that edema was associated with a higher prevalence of ischemic
heart disease and peripheral nerve disease; visual symptoms were associated with higher prevalences of
cerebrovascular disease, ulcers, asthma, and posttraumatic stress disorder; and other symptoms were associated
with higher prevalences of intermittent claudication, gastroenteritis, depressive disorder, and generalized anxiety.
Percent weight loss was associated with a higher prevalence of intermittent claudication and arterial vascular
disease and strongly associated with a lower prevalence of osteoarthritis. In most cases the odds ratios, which
estimate the size of the increased prevalences, were between 1.0 and 2.0, indicating relatively moderate
elevations in prevalence. It should also be noted, however, that the estimated effects of visual and other
symptoms increased gradually with each additional reported symptom. Thus, the cumulative effect on the
relative odds for POWs with a large number of symptoms could be quite substantial.

The effects on prevalence of POW group, per se, were mostly limited to PWK, but PWP showed an
appreciably elevated prevalence of PTSD, compared with PWE. For PWK, again compared with PWE, there
were noteworthy associations with a higher prevalence of ulcer, PTSD, schizophrenia, and generalized anxiety,
and noteworthy associations with a lower prevalence of ischemic heart disease, arterial vascular disease, and
asthma. These latter associations with lower prevalences appear to be related to age.
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8

Literature Review and Further Discussion of Findings

The wealth of findings from the preceding chapters are most easily brought together and discussed when
organized by disease. This chapter also reviews other pertinent literature and relates it, by organ system, to the
disease-specific examination findings noted earlier.

INFECTIOUS DISEASES

From the earliest mortality follow-up, there has been evidence of excess infectious disease deaths among
POWs. Cohen and Cooper (1954) reported mortality rates from tuberculosis that were five times higher than
expected, and Nefzger (1970) found a pattern of continued high mortality as a result of tuberculosis persisting in
PWP after 20 years. The most recent mortality follow-up by Keehn (1980) showed that although excess
tuberculosis mortality in PWP was highest in the years just after repatriation, tuberculosis rates were still roughly
twofold higher than expected up to 30 years after repatriation.

Richardson's study of 100 Hong Kong prisoners of the Japanese (1965) found that during 1946–1964, there
were 12 deaths from pulmonary tuberculosis whereas only 5 would have been predicted, had the group been
dying at rates comparable to those of the Canadian population. In a 1946–1963 mortality follow-up of some
14,000 Australian ex-prisoners of the Japanese, Freed and Stringer (1968) found tuberculosis to be responsible
for higher than expected death rates in the later (1951–1963) but not the earlier
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(1946–1950) period. A more recent mortality study comparing 908 Australian ex-prisoners with 797 other
veterans of the same theater found that mortality differences were pronounced from 5 to 14 years after the war;
further analyses, however, did not suggest that these mortality differences could be attributed to particular causes
of death (Dent et al., 1989). Moreover, the proportions of subjects whose vital status could not be ascertained
differed among POWs (10%) and controls (15%); as a result, the possibility of bias in the study has been raised
(Adena, 1989). In a 1973 study comparing samples of New Zealand ex-prisoners (N = 246), ex-servicemen (who
went overseas but were not captured, N = 240), and ex-homeservicemen (who did not serve overseas, N = 209),
Salmond and colleagues (1977) found a current disablement pension rate for pulmonary tuberculosis of 0% for
ex-servicemen, 4.3% for ex-prisoners, and 7.1% for ex-homeservicemen; similar rates for tropical and parasitical
disease were 7.1% for exservicemen, 1.1% for ex-prisoners, and 0% for ex-homeservicemen.

Turning to morbidity data, in the 1967 follow-up, Beebe (1975) found significantly higher hospitalization
rates among PWP, compared with their controls, for pulmonary tuberculosis, early syphilis, amebiasis,
schistosomiasis, and other worm infestation; PWK showed significantly higher rates of pulmonary tuberculosis,
amebiasis, dysentery, and other worm infestation. A more recent study of 602 former British prisoners of the
Japanese, conducted in Liverpool and published by Gill and Bell (1980), found 88 with strongyloidiasis and 6
with intestinal amebiasis. In a study of 170 Australian former prisoners of war of the Japanese and 172 non-
POW veteran controls, Goulston et al. (1985) found 6 current cases of strongyloidiasis, all among POWs (for a
rate of 3.5%) and all ascertained by microscopy or culture. However, these investigators reported lifetime
prevalence rates of 15% for their Australian POWs and 2% for controls, speculating that their low yield of
strongyloidiasis was probably the result of less time spent on direct microscopy. Hill (1988), reporting on former
British POWs examined at Princess of Wales Royal Air Force Hospital in Ely, stated that the prevalence rate he
found, 16%, was perhaps an underestimate and that 20% might be more realistic. The diagnosis of
strongyloidiasis may be aided by the recent development of an ELISA test, evaluated in a sample of American
POWs by Pelletier et al. (1988).

In the examination study, lifetime prevalence rates of infectious disease were extremely high, from 95% to
100%, for both POWs and controls, but current rates were roughly 20–30% in both POWs and controls, with the
exception of WE, who had a low rate of 7.4% (see Table 5.C.3). There were no noteworthy differences between
POWs and controls; therefore, no infectious diseases other than dysentery were singled out for further analysis.
However, detailed tabulations were produced (see Appendix C), aggregated to the three-digit ICD [International
Classification of Diseases] code

LITERATURE REVIEW AND FURTHER DISCUSSION OF FINDINGS 94

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e
us

e 
th

e 
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Copyright © National Academy of Sciences. All rights reserved.

The Health of Former Prisoners of War: Results from the Medical Examination Survey of Former POWs of World War II and the Korean Conflict
http://www.nap.edu/catalog/2036.html

http://www.nap.edu/catalog/2036.html


level, in which each mention of an unresolved condition was recorded. Because a particular condition might be
mentioned several times in the record of an examination, rates derived from these tabulations are not strictly
comparable to the person-based prevalence rates reported elsewhere in this study, nor do they have a
straightforward interpretation, given the possibility of multiple mentions of the same condition for a single person.

Nevertheless, these detailed data include only 2 mentions of amebiasis (1 from PWP and 1 from PWK), 10
mentions of dysentery (1 PWP, 2 PWEM, and 7 PWK), and 5 mentions of other helminthiases (all PWP). This
latter category included strongyloidiasis, a condition that Gill and Bell (1980) found in nearly 15% of their
examinees. Pulmonary tuberculosis was mentioned 16 times (13 PWP and 3 PWK); the most mentioned
infectious condition was dermatophytosis: 52 (PWP), 23 (PWEM), 17 (PWE), 118 (PWK), 17 (WP), 0 (WE),
and 25 (WK). Dividing these counts by the number of exams gives respective rates of 20.8%, 27.7%, 12.0%, and
28.9% for POWs, and 31.5%, 0%, and 24.3% for controls.

MALIGNANT NEOPLASMS

There was no evidence of increased death rates from malignant neoplasms among POWs in either Nefzger's
(1970) or Keehn's (1980) follow-ups, and Beebe (1975) found no significantly greater hospitalization rates for
any type of cancer. Although a mortality study of British POWs by Gill (1983), based on death certificates sent
in by relatives at the request of national and local POW organizations in the north of England, found higher rates
of stomach, pancreas, and liver cancer compared with population values, these findings are clearly vulnerable to
selection bias. In a recent study of 908 Australian ex-prisoners and 797 controls, there was no evidence of a
higher rate of malignancies among former POWs (Dent et al., 1989). In a 1973 study comparing samples of New
Zealand ex-prisoners (N = 246), ex-servicemen (who went overseas but were not captured, N = 240), and ex-
homeservicemen who did not serve overseas (N = 209), Salmond and colleagues (1977) found 1.4% of ex-
servicemen under current medical supervision for neoplasms versus 0% for both ex-prisoners and ex-
homeservicemen.

The examination data also support the contention that military captivity is not associated with increased
rates of subsequent malignancy. Lifetime prevalence rates of malignancy are around 15–20% for POWs (except
for 9% for PWK); current prevalence rates are 2–5% for all POW groups. None of these rates is appreciably
different from its comparable control rate. Lifetime rates of benign neoplasm are approximately the same as
malignancy rates, whereas current rates—10–12% for all POWs—are somewhat higher than the malignancy
rates. Again, however, there are no noteworthy differences between POWs and controls.

LITERATURE REVIEW AND FURTHER DISCUSSION OF FINDINGS 95

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e
us

e 
th

e 
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Copyright © National Academy of Sciences. All rights reserved.

The Health of Former Prisoners of War: Results from the Medical Examination Survey of Former POWs of World War II and the Korean Conflict
http://www.nap.edu/catalog/2036.html

http://www.nap.edu/catalog/2036.html


DIABETES

Diabetes mellitus occurs in two distinct forms, insulin-dependent diabetes mellitus (IDDM) and non-insulin-
dependent diabetes mellitus (NIDDM). Presumably, the military's medical screening process during admission
removes applicants with IDDM, leaving NIDDM as the condition of principal interest in this report. Although
the prevalence of diabetes increases with age and other factors can place a person at increased risk of NIDDM,
the only factor that has been consistently related to an increased prevalence of diabetes mellitus is higher relative
body weight (National Research Council, 1989). Because of this link with body weight, diabetes was singled out
from endocrine diseases for special consideration. It is unclear, however, what kind of hypothesis should be
formed a priori for POWs, because one might argue either of two ways: earlier starvation lowered the risk of
diabetes at the time of captivity and lifetime risks should therefore remain lower, or the recovery from starvation,
which might have resulted in an excess weight gain, subsequently raised the lifetime risk of diabetes.

Earlier studies of the MFUA cohort showed that POW death rates for diabetes were substantially below
comparable U.S. general population figures (Keehn, 1980), but this finding was true for controls as well and may
be attributable to the aforementioned medical screening of military service personnel. Beebe (1975) found no
excess hospitalization for diabetes.

Data from the current examination show no evidence for either a higher or lower prevalence of diabetes in
POWs. Lifetime prevalence rates for POWs are 12–15% compared with 7–11% for controls (except for a WP
rate of 18.5%); current rates are nearly identical to lifetime rates. Diabetes prevalence rates were nonetheless
slightly higher among POWs who lost more than 35% of body weight during captivity; they showed no uniform
gradient with prison camp symptoms. The simple association with weight loss, however, could have been unduly
influenced by differences among POW groups; group-specific correlation analyses showed no evidence of
noteworthy correlations. There is, in short, no compelling evidence that diabetes is more or less prevalent among
POWs than among controls, based on exam data.

OTHER ENDOCRINE DISEASES

The category of other endocrine diseases includes the nutritional deficiency diseases, for which there is
ample evidence of elevated prevalence among POWs. The repatriation examinations of 4,618 PWP by the
Morgan Board Debarkation Hospitals (Morgan et al., 1946) produced significant evidence of avitaminosis, with
beriberi—resulting from a thiamin (vitamin B1) deficiency—one of the most prevalent prison camp symptoms; a
history
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suggesting wet beriberi was found in 77% and dry beriberi in 50% of those examined by the Morgan Board. In
Beehe's follow-up (1975), significantly higher rates of both beriberi and other avitaminosis among PWP were
still found 20 years after repatriation.

The exam data indicated lifetime prevalence rates of other endocrine diseases of between 70–85% among
POWs, compared with 50–70% for controls; both PWP and PWK showed appreciably higher rates than their
comparable controls. Data from Eberly and Engdahl's (1991) examination study showed lifetime prevalence
rates for beriberi of 48% for PWP and 17% for PWK, which are fairly comparable to exam data rates of 61% for
PWP and 26% for PWK. There were, however, no noteworthy differences between POWs and controls in
current rates of other endocrine diseases, except that PWP had an appreciably lower rate than WP. Thus,
appreciably higher rates of other endocrine diseases seen in earlier studies were not seen in the current data. The
sequelae of malnutrition and avitaminosis that manifest themselves in other organ systems will be discussed
under those systems.

BLOOD DISEASES

Although the repatriation examinations of PWP (Morgan et al., 1946) reported a high rate of anemia (52%
of the first 1,500 prisoners surveyed), by the time of Beebe's 1967 study, hospitalization rates of POWs and
controls for diseases of the blood and blood-forming organs showed no significant differences (Beebe, 1975). It
was therefore somewhat surprising to find appreciably lower lifetime prevalences of blood diseases among PWP
and PWK—14% and 12%, respectively—compared with WP and WK—29.6% and 22.3%, respectively (see
Table 4.2). Current prevalence rates of blood diseases showed similar and, again, noteworthy differences of
12.4% and 11.5% versus 25.9% and 21.4%, respectively, for PWP and PWK versus WP and WK.

Further analyses of these differences in blood disease prevalence showed that most of this deficit was
attributable to lower rates of anemia (ICD codes 280–285). When anemia alone was considered (see Chapter 6),
again, there were noteworthy differences in prevalence between PWP and PWK and their respective control
groups: 6.8% and 5.2% for PWP and PWK, versus 20.4% and 18.5% for WP and WK. The possibility exists, of
course, that it is the control rates that are elevated; however, the corresponding WE rate, 11.1%, although lower
than either the WP or WK rate, was nevertheless still higher than the PWP and PWK rates, suggesting that it is
the POW rates that are low and not the control rates that are high.

Yet further analyses of the data on the prevalence of anemia shed no additional light on this unanticipated
finding; no noteworthy associations
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were found between anemia prevalence and weight loss or anemia prevalence and symptom score in any of the
univariate or multivariate analyses. Even so, the correlation analysis showed small, negative correlations
between anemia prevalence and both weight loss and prison camp symptoms, indicating that the greater the
weight loss and number of prison camp symptoms reported, the lower the current prevalence of anemia. Thus,
although the finding that anemia is less prevalent among former POWs than among comparable controls appears
to be genuine, it is unexplained by simply measured factors such as percent weight loss and the presence of
medical symptoms during captivity.

PSYCHIATRIC ILLNESSES (PSYCHOSES AND NEUROSES)

All earlier follow-ups of the MFUA cohort have shown that increased psychiatric illness among POWs was
the most striking and persistent aftereffect of military captivity. Cohen and Cooper (1954) found higher death
rates for suicide (based on quite small numbers) and for accidental deaths; they also found elevated rates of
hospitalization for psychoneurosis in both Pacific and European theater prisoners. Nefzger (1970) found that
suicides, although few in number, were about 30% more frequent among Pacific prisoners than among their
controls, and Keehn (1980) found later suicide rates to be significantly elevated in PWP but not in the other
groups. Such mortality findings, however, are not fully indicative of levels of psychiatric illness, which are more
appropriately reflected in morbidity data.

In the 1967 follow-up by Beebe, psychiatric illness was clearly the most prevalent aftereffect of captivity
(Beebe, 1975). Compared with controls, PWP, PWE, and PWK groups all showed significantly higher rates of
hospitalization for mental, psychoneurotic, and personality disorders. Hospitalization rates for the following
specific conditions were significantly higher for POWs than for corresponding controls: schizophrenic disorders
(PWP), alcoholic psychoses (PWP), anxiety reaction with somatization (PWP, PWE, and PWK), neurotic-
depressive reaction (PWP and PWK), psychoneurosis with somatization (PWP and PWE), other psychoneurotic
disorders (PWP), pathological personality (PWP), and alcoholism (PWP). Although all three POW groups
showed some elevated hospitalization rates, clearly, the PWP group was most affected.

The 1967 follow-up also included the Cornell Medical Index (CMI), a general health questionnaire with a
number of items pertaining to psychological symptoms; when scored in the customary manner, the CMI yields
values on several subscales. The scored data showed increased self-reported symptoms for all of the mood and
feeling subscales: inadequacy (PWP and PWK), depression (PWP), anxiety (PWP and PWK), sensitivity (PWP
and PWK), anger (PWP and PWK), and tension (PWP and PWK), as well as
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total emotional score (PWP and PWK). The total CMI score (both somatic and psychological) was found to be
significantly related to a number of measures of nutritional stress, which are also used in this report for the
analyses underlying Table 6.7.

In the latest completed follow-up of the MFUA cohort, which was centered around the Center for
Epidemiologic Studies depression (CES-D) scale, Engdahl and Page (1991) found significant and marked
elevations in the prevalence of depressive symptoms. In general, rates of depressive symptoms were three to five
times higher for POWs than for the general population, and they were positively associated with both weight loss
and prison camp symptoms and negatively associated with years of education, age at capture, and being married.
(In other words, the more educated, older [when captured], and married POWs were less likely to have
depressive symptoms [Page et al., 1991].) Further analysis of the subcomponents of the CES-D showed that
these same demographic factors were generally predictive of lower rates of negative affect and higher rates of
positive affect, fewer somatic symptoms, and fewer interpersonal problems (Engdahl et al., 1991).

Other recent studies of former American POWs have uncovered similar findings. The results of Eberly and
Engdahl (1991) were discussed in an earlier chapter, but it is worth recalling that they showed striking elevations
in diagnoses of posttraumatic stress disorder (PTSD) and generalized anxiety among POWs and some elevation
of depressive symptoms, even though the Minneapolis depression data were collected using different, and
possibly more stringent, diagnostic criteria than were applied in collecting the MFUA data. In an earlier study of
188 former WW II POWs in the Minneapolis area, Kluznick et al. (1986) found a lifetime prevalence of PTSD
of 66% and a lifetime prevalence of generalized anxiety disorder of 53%; the prevalence of chronic, unresolved
PTSD in this group was 47%. Speed and associates (1989) found that the strongest predictors of PTSD in a
smaller group of 62 Minneapolis area POWs were proportion of weight lost and experience of torture during
captivity; family history of mental illness and preexisting psychopathology were at best only weakly correlated
with persistent PTSD symptoms.

Oboler's report (1987) of 190 consecutive protocol examinations at the Denver VA Medical Center stated
that 82% of Pacific prisoners (in all, numbering 50) were found to have psychiatric impairment; 60% suffered
from anxiety disorder, 28% from PTSD, and an additional 18% from depressive disorder. Among European
prisoners, the corresponding percentages were 60%, 33cA, 11%, and 21%; for Korean prisoners (who numbered
15), 73% had psychiatric impairment, 60% had anxiety disorders, and 47% had PTSD. One PWK was diagnosed
with dysthymic disorder.

Sutker and Allain (1991) of the New Orleans VA Medical Center have recently reported on Minnesota
Multiphasic Personality Inventory (MMPI)
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profiles of 168 former POWs and 67 controls from WW II and the Korean conflict. Their results confirm
previous reports that former POWs have higher scores on the hypochondriasis, depression, and hysteria scales of
the MMPI. Sutker and colleagues (1991) reported on a battery of tests administered to 22 Korean prisoners and
an equal number of controls drawn from the catchment area of the New Orleans VA Medical Center. They found
dramatic differences between the two groups on the MMPI subscales for depression and schizophrenia and a
higher Mississippi PTSD score among Korean prisoners. Scores on the Beck depression scale and on state and
trait anxiety measures were higher, but not significantly, for POWs. Another study based on a sample of 20
Korean conflict prisoners (Sutker et al., 1990) found PTSD in 18 cases (90%); mood disorders were cited in 75%
of cases, anxiety disorder other than PTSD in 45%, and alcohol abuse in 20%.

Goldstein and colleagues (1987) studied 41 Pacific prisoners in the Pittsburgh area and found that half met
the full diagnostic criteria for PTSD, with 97% reporting some sleep disturbance. The MMPI profile of the group
showed elevations of the hypochondriasis, depression, and hysteria scales, suggesting the presence of a
pronounced anxiety state with depressive features. Their findings were similar to those of Sutker et al. (1991)
noted above and of Klonoff et al. (1976) noted below. A subsequent study of 10 PWP, all of whom reported
sleep disturbances and other PTSD-related findings, showed that 6 of the 10 had no stage 4 sleep and had
significantly higher mean ventricular brain ratios, which correlated with the number of awakenings (Peters et al.,
1990). Without similar data from normal controls, however, these findings could not be specifically related to
PTSD.

Zeiss and Dickman (1989) have reported on a statewide sample of 442 Virginia ex-POWs who responded to
a questionnaire mailed from the Roanoke VA Regional Office. The three-page questionnaire requested
information on PTSD symptoms and included an abbreviated listing of diagnostic criteria; 44% of those mailed a
questionnaire responded. Symptoms of a severity consistent with a diagnosis of PTSD occurred in 56% of
respondents (55.7% of PWE and 55.1% of PWP), but in contrast to other studies, most predictor variables—
duration of internment, age at capture, current age, and duration of current marriage—were not significantly
associated with a diagnosis of PTSD. In fact, only rank at capture showed a significant association, and even
more surprising, there was no difference in PTSD prevalence between those with a Pacific and those with a
European location of captivity. These findings remain anomalous.

Studies of other than American former prisoners have found similar evidence of psychiatric illness. A 1964–
1965 study by Richardson of Canadian WW II prisoners of the Japanese who were captured in Hong Kong
reported findings from a study group of 100 former prisoners and a control group of 100 of their brothers
(Richardson, 1965). Data on the pension
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status of all 100 prisoners and controls revealed a higher rate for POWs of compensated neuro-psychiatric
conditions—28 POWs were receiving compensation versus 3 controls. Psychiatric examinations were conducted
on only a smaller group of 20 prisoners and their brothers (Kral et al., 1967). In this smaller group, there was a
significantly higher rate of psychiatric complaints among POWs (12 of 20) than among their brothers (2 of 20),
and there were significantly higher rates of tension, anxiety, and depression among the POWs. Klonoff et al.
(1976), in their study of Canadian WW II prisoners of the Pacific (N = 34) and European (N = 31) theaters, found
an MMPI group profile characterized by elevated hysteria and depression scales.

More recently, Tennant et al. (1986a) studied 170 Australian prisoners of the Japanese and 172 veteran
controls. They found elevated rates of clinically diagnosed anxiety and depressive disorders among the POWs—
although the finding of a difference in the rates of anxiety in the two groups was not statistically significant—but
no difference in alcoholism rates. Their questionnaire study similarly showed excess rates of depressive
symptoms among POWs (Tennant et al., 1986b). Further analysis of the data on depressive symptoms showed
that self-reported nervous illness during the war and depressive illness since the war were independently and
significantly associated in both groups with higher rates of depression, as was unemployment among POWs and
not being married among controls. Among controls, education had a significant inverse relationship to
depression (i.e., higher education and lower depression); the same type of relationship was seen for
socioeconomic status among POWs (Dent et al., 1987).

In contrast, a 1973 study by Salmond and colleagues (1977), comparing samples of New Zealand ex-
prisoners (N = 246), ex-servicemen who went overseas but were not captured (N = 240), and ex-homeservicemen
who did not serve overseas (N = 209), found low and quite comparable rates of nervous disorders currently under
medical supervision among the three groups—7.1%, 7.9%, and 5.9%, respectively. Rates of disability, however,
showed a different pattern, with 19.4% of ex-prisoners being disabled for other nervous conditions versus 9.5%
of ex-servicemen and 0% of ex-homeservicemen.

Gill and Bell's (1981) study of 602 British former Far East POWs who were examined in Liverpool found
209 (34.8%) with significant psychiatric illness; in only 7 cases was this unrelated to the POW experience. Of
the 209, 90 had depression, 57 had anxiety neurosis, and 62 had both. In 1981, Patrick and Heaf published a
review of this and other British work, as well as worldwide findings. The review also included major results
from studies of other, non-POW captives, such as the work by Eitinger (1964) and Strom (1968) on Norwegian
concentration camp survivors and Thygesen et al. (1970) on Danish concentration camp survivors.

The preceding brief review of psychiatric findings among POWs merely indicates the depth of available
material in the specific area of POW
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studies; for example, it omits recent research on Vietnam-era POWs and more general review material on the
POW experience (e.g., Ursano and Rundell, 1990). There are additional, more tangential areas that could be
profitably reviewed as well if space and time permitted. Certainly, the more general study of combat stress and
resulting psychiatric disability is especially pertinent to POW studies; indeed, there are clear parallels between
the psychological aftereffects of all types of trauma. This point of view is manifested in current arguments about
the diagnostic construct of PTSD. This disorder appears for the first time as such in the third edition (1980) of
the American Psychiatric Association's Diagnostic and Statistical Manual of mental disorders (known
colloquially as DSM-III) but is said to have been known for hundreds of years, although under different names
(Trimble, 1985). Clearly, the study of the psychological effects of military captivity could be set in a wider
context, but that is not a part of the current report.

The results of the medical examination survey complement those of previous follow-ups and present new
material on PTSD, a particular focus of the exam follow-up because it was an expected comorbid or underlying
diagnosis associated with the kinds of depressive symptoms seen earlier in the 1984–1985 follow-up. Overall,
the most striking psychiatric sequelae seen in the exam are depressive symptoms, PTSD, and generalized anxiety
disorder, paralleling the findings of most other studies of former POWs. The exam data provide additional
information, however, on the persistence of psychiatric illnesses—for WW II POWs, now as long as 45 years
after repatriation. These exam data show that psychiatric illnesses not only persist but that their rates have
diminished little over the years. Lifetime prevalence of depressive disorder, for example, was 52%, 36%, 53%,
and 56% among PWP, PWE, PWEM, and PWK, respectively; the corresponding rates for current (i.e.,
unresolved) conditions are 47%, 32%, 51%, and 51%. The data on PTSD are similar, with lifetime rates of 41%,
23%, 28%, and 39% compared with current rates of 40%, 20%, 28%, and 37%. The data for generalized anxiety
disorder constitute a third example with lifetime rates of 44%, 47%, 63%, and 59% compared with current rates
of 39%, 39%, 55%, and 54%, respectively. In contrast, the structured clinical interview for DSM-III-R (SCID)
data show lifetime prevalence levels of PTSD that are about equal to exam levels—but current PTSD rates that
are half that size (except for PWK), a finding more in line with those of other studies. Thus, according to
physician diagnosis, the rates of psychiatric illness among POWs have decreased only slightly with the passage
of time, no matter what their baseline levels, although this observation is not supported by the SCID data. In any
case, it is clear that both PWP and PWK rates of psychiatric illness are appreciably higher than rates for PWE. It
should be noted that the diagnoses of PTSD, depressive symptoms, and
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generalized anxiety—in particular, the first two—overlap substantially and that much additional work would be
needed to disentangle them. For example, there is a good deal of overlap in the symptoms—and therefore the
diagnoses—of PTSD and depressive symptoms. Moreover, it is conceivable that the POW experience causes
depression, which in turn causes PTSD symptoms, or vice versa. Such issues are not addressed in this report.

Before leaving the subject of lifetime prevalence of PTSD, depression, and generalized anxiety disorder, it
is worthwhile to place the exam results against a more general backdrop to see the extraordinary group that these
former POWs constitute. Various disclaimers have been made—based on the low response rates and the very
real potential for serious nonresponse bias—about the ability to draw conclusions from the exam data collected.
For the three psychiatric conditions listed above, however, the disclaimers are moot. This assertion will be
argued using data from the Epidemiologic Catchment Area (ECA) study, sponsored by the National Institute of
Mental Health, which surveyed almost 20,000 Americans at five sites across the country. The study yielded
some of the most comprehensive data ever collected on psychiatric illness in the U.S. general population.

Consider first the lifetime prevalence of PTSD. Based on ECA data, Helzer et al. (1987) estimated the
prevalence of PTSD among men in the general U.S. population at 0.5%. In contrast, the SCID, for example,
estimates the prevalence of PTSD in PWP at 33% and in PWK at 41%—rates some 60 to 80 times higher than
those found in the national sample. If one were to recalculate the SCID prevalence rates to include all eligible
subjects—respondents and nonrespondents alike—and even if one were to count every nonrespondent as never
having had PTSD, the revised SCID prevalence would be roughly cut in half among PWP (who had a 50%
response rate) and reduced two-and-a-half-fold among PWP (who had roughly a 40% response rate). These
revised, ''worst-case'' estimates are still around 16% for PWP and PWK—and thus 30-fold higher than the
national estimate. Although statistical inferences based solely on the sample data are inappropriate, the kind of
worst-case analysis presented here shows that despite the sizable problems caused by nonresponse, it is still
possible to conclude that PWP and PWK have a significantly higher prevalence of PTSD than the general
population.

One can perform similar kinds of calculations for depressive disorders and generalized anxiety disorder.
Among men aged 65 and older (comparable to the WW II POW groups), the ECA's estimate of lifetime
prevalence of affective disorders (which includes bipolar I and bipolar II disorders, dysthymia, and major
depression) is only 1.6%; for men aged 45–64 (closer in age to the Korean conflict group), it is 3.6% (Robins
and Regier, 1991). Again, the comparisons to the MFUA estimates are dramatic: physician estimates of lifetime
depressive disorders are more than 30 times higher for
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PWP and 16 times higher for PWK. Revising the MFUA rates downward in a worst-case scenario still leaves
significantly higher prevalence estimates among the MFUA group. Finally, the ECA lifetime prevalence figures
for generalized anxiety disorders range from 2.5% to 4.5% for those 65 years of age and older and from 6% to
7% in the age group 45–64. Physician-based prevalence estimates for generalized anxiety disorder were 44% for
PWP and 59% for PWK: again, these are quite sizable discrepancies that stand even if worst-case estimates are
calculated. Clearly, PTSD, depressive disorder, and generalized anxiety disorder are significantly more prevalent
among PWP and PWK than in the general population.

The examination data also provide additional information on the long-term effects of combat, absent
captivity, in the follow-up of the WK control group, which consists of men who were lightly wounded and
returned to action. The association of combat trauma with psychiatric illness is well established; thus, it is not
surprising that the WK group shows almost uniformly higher rates of psychiatric illness than other control
groups. Here, the prevalence of psychiatric illness, although somewhat lower in magnitude than in POWs,
appears to be as persistent: this pattern is seen for depressive symptoms (28% lifetime versus 22% current),
PTSD (12% lifetime versus 11% current), and generalized anxiety (25% lifetime versus 22% current). Again,
however, the SCID data tell a different story for PTSD, showing current prevalence rates that are about half the
size of lifetime rates. The kind of worst-case analyses made above are not as enlightening in the WK groups,
which had only a 15% response rate. Presuming that nonrespondents are free of psychopathology results in worst-
case estimates that are reduced six-and-a-half-fold; estimates of this size are too near those of the general
population to conclude that the WK group suffers significant psychiatric ill health. Thus, the study results for
WK suggest excess psychological problems but do not constitute definitive evidence.

The Structured Clinical Interview data show lifetime rates that are approximately the same as those from the
exam but lower current rates; the data from the Mississippi scale are generally a little higher. Again, there are
some noteworthy differences between POWs and controls, but these appear to be war-era specific; the current
levels of PTSD according to the Mississippi scale are roughly in line with those found either in the SCID or in
the exam. The development and use of this instrument among Vietnam veterans may mean that the current
standardized scoring and cut-points should be reevaluated for use in WW II and Korean conflict populations.
Data from the Hopkins Symptom Check List (SCL-90) suggest that, in addition to the specific conditions noted
above, psychiatric symptoms of all sorts are elevated among former POWs, especially among PWK, PWEM, and
PWP.
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The additional analyses undertaken in Chapter 6 contribute new information to the subject of psychiatric
sequelae in former POWs. Both depressive symptoms and PTSD showed noteworthy simple associations with
increased weight loss, a finding confirmed by Eberly and Engdahl in their Minneapolis POWs; depressive
symptoms, schizophrenia, PTSD, and generalized anxiety all showed noteworthy simple associations with
number of prison camp symptoms. In the logistic regression analysis, however, which controlled simultaneously
for weight loss, prison camp symptoms, and group differences, depressive disorder showed a noteworthy
association only with other symptoms (i.e., not with edema or visual symptoms); PTSD was associated with
visual symptoms and with the PWP and PWK groups, generalized anxiety with other symptoms and PWK, and
schizophrenia with PWK status. It is worth noting that because weight loss is also a symptom of depression, for
example, controlling for it in multivariate analyses may result in a biased estimate of association.

Interpreting these different associations is not at all straightforward. Because all of the prison camp
symptom measures also serve as more general measures of harshness of captivity, they may very well be
confounded not only with some outcomes (e.g., weight loss and depression) but also with other measures of
general and psychological stress, such as beatings and torture. Thus, although the presence of visual symptoms
(associated with PTSD) indicates a deficiency of vitamin A, it would be inappropriate, for example, to speculate
on a nutritional link between vitamin A deficiency and subsequent PTSD without some biological basis.
Similarly, little can be said about the association of other prison camp symptoms with depressive disorder and
generalized anxiety. The noteworthy group differences derived from the use of the logistic model, however, are
more easily interpreted: both PWP and PWK have higher rates of PTSD than PWE, even after accounting for
weight loss and prison camp symptom measures; and generalized anxiety is especially high among PWK, even
after accounting for all other factors.

The data on schizophrenia deserve separate discussion. Lifetime prevalence rates for schizophrenia were
around 1%, the rate Eberly and Engdahl (1991) quote as a general population estimate, for both PWP and PWE;
PWEM and PWK lifetime rates were 2.3% and 3.4%, respectively. Current and lifetime rates differ little.
Current schizophrenia in the combined POW group had a noteworthy association with the number of prison
camp symptoms (Table 6.4); in addition, there was a noteworthy negative correlation of weight loss and
schizophrenia in PWK (Table 6.5), indicating a higher rate of schizophrenia in those who had less weight loss.
The logistic model, however, found an appreciable association only with PWK status (a 4.4-fold higher risk),
indicating a clear link with PWK status but no noteworthy associations with weight loss or prison camp
symptoms. Although the data
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on schizophrenia are quite sparse, it still appears that PWK have a higher prevalence rate and that for PWK
alone, less weight loss is associated with a higher prevalence of schizophrenia. This finding argues against
nutritional deficiency as a cause of later illness.

In summary, the data show that a number of specific psychiatric conditions occur more frequently among
former POWs—in particular, depression, PTSD, and generalized anxiety disorder. The current exam survey data
show that POW rates for these conditions are still higher than control rates some four-and-a-half decades after
repatriation and that these excesses are found in data collected by examination, structured interview, and
questionnaire. The finding of elevated rates of PTSD, a relatively new diagnostic construct, occurs for the first
time in this cohort.

In addition to the simple prevalence rate comparisons of POWs and controls, more sophisticated analyses
have linked these increased rates with earlier treatment during captivity. Unfortunately, the markers of captivity
stress, weight loss and prison camp symptoms, are not only measures of malnutrition but also of general
maltreatment. As a result, their noteworthy associations with psychiatric illness do not tell us a great deal about
the specific factors underlying subsequent morbidity.

DISEASE OF THE NERVOUS SYSTEM (INCLUDING PERIPHERAL NERVE DISEASE)

Among PWP, the observations of prison camp physicians linked symptoms of peripheral nerve damage to
nutritional deficiencies during captivity. Among American prisoners taken at Bataan and Corregidor, Hibbs
(1946) reported that everyone in the camp had one form of beriberi or another at some time. He also noted that
more than 75% of men in the camp had the predominately sensory disturbances or painful feet characteristic of
"dry" beriberi, although less than 2% of the men developed motor paralysis; at the height of the disease, about
40% had 1+ to 2+ exaggeration of deep tendon reflexes. A recent analysis of clandestine medical records from
two small camps in Japan—those of Maj. William Stewart of the Niigata POW Camp and of Capt. LaMoyne
Bleich of the Oeyama POW camp—document the cumulative incidence of various categories of disease to
August 1945 (Roland and Shannon, 1991). In Niigata there were 166 neurological disorders among 448
prisoners, a rate of 37%; in Oeyama there were 87 such disorders among 177 prisoners, a rate of 49%.

A report of Canadian prisoners of the Japanese stated that 84% of the repatriates gave a history of
neurologic damage during internment; neurologic damage was still evident in 51% of them after they returned to
Canada (Crawford and Reid, 1947). The repatriation examinations of some 4,618 former American POWs of
WW II reported by Morgan et al. (1946) docu
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mented minimal polyneuritis in 568 cases (184 with diminished tendon reflexes and 409 with impairment of
sensation) and pronounced polyneuritis in another 29 subjects (16 with diminished tendon reflexes and 22 with
impairment of sensation).

Kral and colleagues (1967) examined a group of 20 Canadian former prisoners of the Japanese and 20 of
their brothers then living in the Montreal area. They found a significantly higher prevalence of neurological
complaints among POWs compared with controls (15 versus 4); their neurological findings included increased
rates of superficial hypesthesia, particularly in the lower extremities (12 versus 3), diminished vibration and
position sense (8 versus 0), ataxia of the spinal or motor type (9 versus 1), and cranial nerve involvement—
sluggish pupillary response and weakness of the facial nerve (6 versus 0). In a 1973 study comparing samples of
New Zealand ex-prisoners (N = 246), ex-servicemen who went overseas but were not captured (N = 240), and ex-
homeservicemen who did not serve overseas (N = 209), Salmond and colleagues (1977) found a higher rate
(5.3%) of central nervous system disorders under current medical supervision among ex-POWs than among ex-
servicemen (1.4%).

At Queen Mary's Hospital, Roehampton, some 4,684 British Far East ex-POWs were examined (Gibberd
and Simmonds, 1980), and 679 were found to have a neurological condition. Of these, 593 had either optical
atrophy or peripheral neuropathy and no other neurological disease. Gill and Bell (1980) reported that 34 of 602
British ex-POWs examined in Liverpool between 1968 and 1978 had evidence of nutritional neuropathy; their
subsequent report (Gill and Bell, 1982) of 898 ex-POWs revealed that 5.5% displayed persistent symptomatic
neurological disease. A report by Cruickshank (1961), who spent three-and-a-half years in the Changi Military
POW Camp on Singapore Island as a medical specialist, provides observations on diet during captivity and its
relation to various deficiency syndromes, most of them affecting the nervous system. He noted that neurological
features were present in 229 (57%) of the 400 cases suffering from beriberi; among the first 171 such cases, 22%
had motor symptoms only, 31% had sensory symptoms only, and 47% had both kinds of symptoms.

Findings of increased neurological problems were still being seen in Beebe's 1967 follow-up of the MFUA
study groups. PWP had significantly higher rates of hospital discharges in the broad category of "nervous
system. other than central, and sense organs" (Beebe, 1975), and when attention was restricted to 3-digit ICD
codes, a significantly higher rate of PWP hospitalizations appeared in the category "other diseases of the
peripheral nerves." PWP also had a significantly higher rate of military service-connected compensation for
peripheral neuritis.

In more recent studies of American POWs, Eberly and Engdahl (1991) do not mention peripheral
neuropathy, probably owing to the lack of suit
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able data for control rates, but Oboler (1987) found on current examination that 48% (24 of 50) of Pacific WW II
prisoners had objective evidence of a persistent peripheral sensory neuropathy. The majority reported only mild
symptoms of numbness and tingling, but there were some cases with more severe symptoms, such as "burning"
or "electric" sensations that were aggravated by movement and pressure. Among European prisoners, the
prevalence of mild peripheral sensory abnormalities was only 5% (6 of 121); among Korean prisoners the
prevalence was 7% (1 of 15).

Hong (1986), of the Livermore, California, VA Medical Center, reported the results of neurological
examinations and nerve conduction studies on 52 (32 Pacific and 20 European) WW II POWs. Based on the
neurological exam, 25 of the PWP and 9 of the PWE were clinically judged to have persistent peripheral
neuropathies. All those with a clinical diagnosis had neurological signs of reduced sensation, and about 60% had
symmetrically reduced deep tendon reflexes. Electrodiagnostic findings were consistent with distal
polyneuropathy of the axonal degeneration type in 28 (88%) of the 32 PWP with a history of beriberi neuritis; in
the PWE, however, only 8 (40%) of 20 had electrodiagnostic abnormalities suggesting chronic neuropathies.

In the current MFUA examination survey, lifetime prevalence of disease of the nervous system was
appreciably higher in PWP and PWK, compared with their respective controls, as was the current (unresolved)
prevalence; indeed, lifetime and current rates changed little—36% compared with 31% for PWP and 25%
compared with 21% for PWK. In the analysis of question E in Chapter 5, PWEM were shown to have higher
rates of lifetime peripheral nerve disease, which were mostly due to higher rates of mononeuritis of the upper
limb and mononeuritis multiplex, mononeuritis of the lower limb, and hereditary and idiopathic peripheral
neuropathy.

The analyses of Chapter 6 thus focused specifically on peripheral neuropathy and showed higher rates of
current peripheral nerve disease among PWP and PWK. Peripheral neuropathy had a noteworthy association,
among all POWs, with both weight loss and prison camp symptoms; in PWP it was appreciably correlated with
prison camp symptoms and in PWE, with both weight loss and prison camp symptoms. Logistic regression
analysis showed that when prison camp symptoms were redefined into three groups—edema, visual symptoms,
and other symptoms—peripheral nerve disease had an appreciable association only with edema: those POWs
who reported swelling in the ankles, feet, or legs while in the prison camp had 2.4 times the risk of developing
subsequent peripheral nerve disease.

Although all three measures of prison camp symptoms in some part reflect overall harshness of treatment,
symptoms of edema have a more specific interpretation. A grossly deficient diet produces protein deficiency and
edema, which may be intensified by beriberi heart disease. In addition, the distribution of edema provides
important information about its cause:
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protein deficiency produces a more generalized edema, whereas edema associated with heart problems tends to
be more extensive in the legs (Wilson et al., 1991, p. 232). Thus, self-reported edema in the feet, ankles, and legs
is presumably related to beriberi heart disease ("wet" beriberi) in prison camp, which is caused by thiamin
deficiency, and that same B1 deficiency is also the cause of acute peripheral nerve disease ("dry" beriberi). The
acute relationship between edema and peripheral nerve disease in prison camp is well established. An
appreciable association between edema and chronic peripheral nerve disease, now observed some four-and-a-
half decades later, has also been established. However, the pathophysiological processes that might link the two,
if there are any, have not yet been established.

Finally, optic nerve disease has been associated with malnutrition in POWs. Bell and O'Neill examined 560
members of the Winnipeg Grenadiers who had been held captive by the Japanese for nearly four years and
reported a 20% rate of partial optic atrophy (Bell and O'Neill, 1947). This condition was rarely found, however,
during the current exam. As mentioned earlier, detailed tabulations, aggregated to the 3-digit ICD code level,
recorded each mention during the exam of an unresolved condition. Because a particular condition might be
recorded several times in an examination, the rates derived from the detailed tabulations are not strictly
comparable to the person-based prevalence rates reported elsewhere. These detailed diagnostic data (see
Appendix C) included only 26 mentions of current disorders of the optic nerve (ICD code 377): 9 for PWP, 1 for
PWE, and 16 for PWK. Optic nerve disorder was not mentioned in any of the control examinations.

DISEASES OF THE SENSE ORGANS

During the first six years after liberation, Cohen and Cooper (1954) found higher hospitalization rates
among PWP than among controls for deafness (3% versus 0.2% in WP), other ear conditions (3% versus 1% in
WP), and eye conditions that were not due to nutritional deficiency (3% versus 0.6%). In similar data for PWE
there were no differences worth noting. Beebe's 1967 follow-up found significantly higher hospitalization rates
among PWP for other diseases of the eye and for otitis media without mastoiditis; among PWK, higher rates
were seen for other deafness.

In the current exam survey, lifetime prevalence rates of sense organ disease were quite high among both
POWs and controls, generally from 80–90%, with no noteworthy differences seen between the two groups. The
prevalence rates for current (unresolved) conditions were nearly identical to the lifetime figures. Given the lack
of specific medical hypotheses, no further formal analyses were undertaken.

LITERATURE REVIEW AND FURTHER DISCUSSION OF FINDINGS 109

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e
us

e 
th

e 
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Copyright © National Academy of Sciences. All rights reserved.

The Health of Former Prisoners of War: Results from the Medical Examination Survey of Former POWs of World War II and the Korean Conflict
http://www.nap.edu/catalog/2036.html

http://www.nap.edu/catalog/2036.html


CARDIOVASCULAR DISEASE (INCLUDING HEART DISEASE, CEREBROVASCULAR
DISEASE, HYPERTENSION, AND OTHER CIRCULATORY DISEASES, SUCH AS

PERIPHERAL ARTERY DISEASE)

In the first follow-up of the MFUA cohort, Cohen and Cooper (1954) reported that there were 58 PWP
deaths in the first six years after liberation, compared with an expected 25.3 deaths (based on U.S. white male
mortality rates). Eight of these deaths had cardiovascular disease as an underlying cause; 4.1 such deaths would
have been the expected number. However, by the time of Nefzger's follow-up, through 1965, cardiovascular
death rates were below comparable U.S. general population rates for every POW and control group save PWK.
Nefzger (1970) further noted that mortality ratios (calculated by dividing observed by expected deaths) for
arteriosclerotic heart disease were slightly larger than those for all vascular disease in the WW II groups,
whereas the reverse held true for PWK. This finding suggested that the rate of arteriosclerotic heart disease
deaths might have been reduced in the first few years after liberation. Closer inspection of mortality ratios in 4-
year intervals, however, offered no support for this hypothesis. All study groups were still too young for
cerebrovascular death to have been a frequent cause of death.

Keehn (1980), like Nefzger, found that mortality from cardiovascular disease was below comparable U.S.
rates for all six groups of POWs and controls. No relationship between former POW status and level of mortality
was apparent, even when an additional 155 deaths mentioning cardiovascular conditions (but not as the
underlying cause) were included. Hypertension was mentioned with similar frequency on the death certificates of
former POWs and controls.

In Beebe's 1967 morbidity follow-up, hospitalizations for circulatory system disease were significantly
higher among PWP compared with controls and, in the early follow-up years, among PWK (Beebe, 1975).
Investigations of detailed three-digit ICD codes showed that PWP had rates of arteriosclerotic heart disease and
benign essential hypertension that were significantly higher than those of controls.

Gill's (1983) report of mortality and autopsy findings among former British Far East POWs showed a
proportion of deaths from ischemic heart disease that was roughly equal to the rate seen in the general population
of England and Wales and lower than the rate seen in Scotland. The proportion of deaths that mentioned
rheumatic heart disease as the underlying cause was larger among POWs than for these comparison groups, but
this amounted to only 6 cases; the proportion of deaths attributable to cerebrovascular disease was roughly the
same in ex-POWs as in the general population. Autopsy findings were available for one case with cardiac
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beriberi, but a further case, although consistent with a diagnosis of chronic cardiac beriberi, could not be
confirmed because of the presence of longstanding rheumatic mitral valve disease. Gill states that the difficulty
with the last case is fairly common, noting that "the histological changes induced by cardiac beriberi are fairly
stereotyped, but are not pathognomic." It should be kept in mind, however, that this study was based on death
certificates sent in by relatives at the request of national and local POW organizations in the north of England.
The study findings thus are clearly vulnerable to selection bias.

In Richardson's study of 100 Canadian prisoners of the Japanese, which used 100 of their brothers as
controls, there was no evidence of increased hypertension; the proportion of POWs with diagnosed hypertension
was 15% versus 14% for controls. Atherosclerotic heart disease was present in 3 POWs and 4 controls, and
nondiagnostic electrocardiogram data had almost identical rates (12% and 13%). There was, however, a notable
difference between former POWs and their brothers in those reporting symptoms of dyspnea on effort without
chest pain (28% versus 12%, respectively) and in the reported history of feet sensitive to cold (45% versus 24%,
respectively). Thus, Richardson concludes that "the data obtained by clinical examination in this survey do not
suggest a significant difference between ex-prisoners and their brothers in the prevalence or severity of
cardiovascular disease," adding, however, that "it is possible that significant differences would be found in a
larger series" (Richardson, 1965, p. 50).

Richardson found a different story in the Canadian POW mortality data. Using Canadian vital statistics data
for the years 1946–1964, he calculated the number of expected deaths that would have been observed in the
group had they died at the published Canadian death rates. During this period there were a few more deaths from
all causes than expected (135 versus 119.08), but this increase was not statistically significant. In contrast, deaths
from atherosclerotic heart disease during the period numbered 47—compared with only 29.94 expected—which
was a highly significant excess (p = .01). Richardson notes that the abnormally high atherosclerotic heart disease
rate and approximately normal overall death rate are difficult to explain, yet judges that for whatever cause, "it
seems necessary to conclude that service in the Far East has probably played some part in the unfavourable
mortality experience from atherosclerotic heart disease."

In contrast, a 1973 study by Salmond and colleagues (1977) that compared samples of New Zealand ex-
prisoners, ex-servicemen who went overseas, and ex-homeservicemen who did not serve overseas found current
disablement pension rates for circulatory system disorders of 4.3%, 0%, and 7.1%, respectively. Gill and Bell's
(1981) study of British POWs examined at Liverpool reported that 17% of their series of 602 examinees had
ischemic heart disease diagnosed either clinically or by electrocardiography (ECG),
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and that the overall ECG abnormality rate was 13%. These rates were not thought to be excessive.
Freed and Stringer's (1968) study of mortality among more than 14,000 Australian POWs during 1946–

1963 showed an overall significant deficiency of deaths from arteriosclerotic and degenerative heart disease,
both during the earlier period (1946–1950) of follow-up—23 observed versus 40.7 expected—and later (1951–
1963)—293 observed versus 370.3 expected. Both of these differences were statistically significant. The authors
also observed that this deficit was most marked in the older age groups. A recent mortality study of 908
Australian ex-POWs and 797 other veterans found a higher proportion of deaths from ischemic heart disease
among POWs but a lower proportion of ischemic heart disease, other heart disease, and cerebrovascular disease.
None of these differences, however, was exceptional, and overall, the cause of death was not associated with
POW status. This study relied on other than official records; because the proportions of subjects whose vital
status could not be ascertained differed among POWs (10%) and controls (15%), the possibility of bias has been
raised by other researchers (Adena, 1989).

Recent morbidity data on cardiovascular disease in former POWs come from the Eberly and Engdahl and
the Oboler studies. As Chapter 4 noted, Eberly and Engdahl (1991) found lower than expected lifetime
prevalence rates of hypertension, cerebrovascular accident, myocardial infarction, and intermittent claudication
among Minneapolis POWs, compared with general population rates. However, the rates in the Minneapolis
group for conditions other than hypertension were also lower than examination rates in the MFUA study for both
POWs and controls, raising the possibility that the Minneapolis POW group was healthier than the MFUA's
national sample. Recent data collected by Oboler (1987) at the Denver VA Medical Center report the occurrence
of hypertension in 34% of PWP, 33% of PWE, and 27% of PWK; these figures are a little lower than those of
Eberly and Engdahl but still roughly comparable to the MFUA rates. Oboler reports no findings consistent with
chronic beriberi heart disease and states that "no definite connection could be drawn between these veterans'
POW confinement and their current cardiovascular disease."

The examination data showed no appreciably higher lifetime prevalence rates among POWs for either heart
disease, cerebrovascular disease, or hypertension and other circulatory diseases (Table 4.2), nor were there any
differences in current prevalence rates (Table 5.C.3). In Chapter 6, however, the analysis focused on more
narrowly defined medical conditions. Although there were no noteworthy differences between POWs and
controls in the prevalence of hypertension, cerebrovascular disease, or myocardial infarction, PWEM showed an
appreciably higher rate of ischemic heart disease than did WE—28% compared with 7%. Further analyses
showed no
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noteworthy associations with either weight loss or prison camp symptoms, but the Cochran-Mantel-Haenszel
analysis found an appreciable association of ischemic heart disease with prison camp symptoms, after controlling
for POW group differences.

Logistic model analyses showed the prevalence of ischemic heart disease to be 1.7 times higher among
POWs who reported edema in prison camp than in POWs who did not report it—a new finding; they also
demonstrated that ischemic heart disease was, in addition, only about half as prevalent among PWK, probably
owing to their younger age. The prevalence of cerebrovascular disease was possibly associated with the number
of visual symptoms (persistent difficulty seeing in the dark, etc.), each additional symptom increasing the risk of
cerebrovascular disease 1.7 times—again, a new finding among POWs.

Although the appreciable association between increased prevalence of ischemic heart disease later in life
among POWs and self-reported symptoms of edema in prison camp is new, the acute cardiac effects of
nutritional deprivation are well known. Unlike the situation for psychiatric conditions, the reporting of edema in
prison camp is not only a general measure of stress but also indicates a specific nutritional deficiency, beriberi. A
grossly deficient diet produces protein deficiency and edema, which may be intensified by beriberi heart disease.
As noted earlier, the distribution of edema provides important information about its cause, with protein
deficiency producing a more generalized edema and heart disease producing an edema that tends to be more
extensive in the legs (Wilson et al., 1991, p. 232). Thus, the self-reported edema in the feet, ankles, and legs is
presumably related to beriberi heart disease (''wet'' beriberi) in prison camp, which is caused by thiamin
deficiency. There have been difficulties in linking beriberi with subsequent heart disease in clinical studies
because typical medical findings are consistent with beriberi heart disease but are not pathognomic (recall Gill
above). The examination data from the current study now provide epidemiologic evidence to suggest that earlier
treatment in prison camp is linked to increased ischemic heart disease four-and-a-half decades later. However,
one must interpret this association cautiously because it has no established pathophysiologic basis.

The increased prevalence of cerebrovascular disease among POWs that is associated with increased
reporting of visual symptoms appears to be an entirely new finding without strong accompanying clinical
evidence. Visual symptoms, like edema, are thought to be fairly specific evidence of nutritional deficiency, in
this case vitamin A. Although vitamin A is necessary to maintain epithelial tissue and there has been great
interest in the inverse association of vitamin A and cancer, a potential link between earlier vitamin A deficiency
and subsequent excess stroke 45 years later must be considered highly speculative.
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Peripheral arterial disease (PAD), whose assessment typically includes a history of intermittent
claudication, deserves separate mention. Intermittent claudication was seen at such an appreciably higher level in
the MFUA sample than in the Eberly and Engdahl (1991) sample that it might have been dismissed as an artifact
of the exam process, especially since there were no appreciable differences between lifetime prevalences for
MFUA POWs and controls. Instead, the analyses of Chapter 6, discussed below, linked PAD to earlier treatment
in prison camp.

There are few systematic prevalence data on PAD in populations, an exception being the Criqui et al.
(1985) population-based study of a sample of whites averaging 66 years of age. The study showed that large-
vessel PAD was present in 12% of that group, which was within the range of the examination findings. In
general, however, PAD is characteristically a disease of old age, and its risk factors are similar to those for
cardiovascular heart disease and stroke—cigarette smoking, diabetes, systolic blood pressure, and serum
cholesterol (Fowkes et al., 1992). Unfortunately, data on PAD risk factors such as smoking and cholesterol were
not routinely collected in the examination.

In the exam data, the current prevalence of intermittent claudication and of arterial vascular disease had
separate, noteworthy associations with percent weight loss and number of prison camp symptoms. The logistic
regression analysis, however, showed that for both conditions the only noteworthy association was with weight
loss, with each additional 10% of pre-captivity weight loss increasing the prevalence of disease by 30–40%. The
lack of association with symptoms indicating a specific deficiency, such as in the case of ischemic heart disease
and cerebrovascular disease, combined with little clinical information on nutritional risk factors, makes further
explication of this finding impossible.

ACUTE AND CHRONIC RESPIRATORY DISEASE

For the six years following liberation, Cohen and Cooper (1954) reported higher hospitalization rates for
PWP compared with controls for respiratory diseases other than pneumonia—17% for PWP versus 5% in
controls; Beebe (1975) also reported higher rates for PWP and for PWE in the broad rubric of respiratory
conditions. However, there were no significant differences between POWs and controls in any of the detailed
three-digit diagnostic data.

Gill and Bell (1981) note that no other surveys have sought data on the prevalence of respiratory disease in
former Far East POWs and cite a rate of chronic bronchitis of 22% (135 of 602 former POWs examined in
Liverpool); this rate is thought to be about double that of the comparable general population. They investigated
respiratory disease further by reviewing chest

LITERATURE REVIEW AND FURTHER DISCUSSION OF FINDINGS 114

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e
us

e 
th

e 
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Copyright © National Academy of Sciences. All rights reserved.

The Health of Former Prisoners of War: Results from the Medical Examination Survey of Former POWs of World War II and the Korean Conflict
http://www.nap.edu/catalog/2036.html

http://www.nap.edu/catalog/2036.html


x rays and comparing them with a randomly chosen group of controls, matched on age, sex, and social class.
These efforts produced radiologic evidence of significantly more thickened pleura, old rib fractures, emphysema,
and diffuse fibrosis among the POWs. Unfortunately, Gill and Bell had no data on smoking, but they noted that
recurrent attacks of bronchitis were common in captivity. They also noted that work in dusty environments was
common among POWs, which could have relevance for their findings of excess diffuse pulmonary fibrosis. In
Gill's study of mortality and autopsy findings (Gill, 1983), however, the proportion of deaths from chronic
bronchitis was nearly identical in former POWs and in the general population of Scotland; it was smaller in
POWs than in the general population of England and Wales. Dent et al. (1989) likewise show a smaller
proportion of deaths resulting from respiratory disease in POWs than in comparable controls.

Compared with controls, the examination data show an appreciably higher lifetime prevalence of acute
respiratory disease among PWK only and no noteworthy differences for chronic disease. For current
(unresolved) respiratory disease, there were no noteworthy differences between POWs and controls for either
acute or chronic conditions. In Chapter 6, asthma was specifically selected for further study, based on clinical
judgment, but, again, there were no appreciable differences in prevalence between POWs and controls. Analyses
of the relationship of asthma and prison camp treatment, however, revealed a noteworthy association of asthma
with prison camp symptoms, and in PWP the current prevalence of asthma was appreciably correlated with both
weight loss and prison camp symptoms.

In the logistic regression analysis, an increased prevalence of asthma was associated with increased visual
symptoms, and each additional reported symptom increased the prevalence by roughly 29%. Other factors being
equal, PWK had about half the prevalence of WW II POWs, a finding that is probably related to age. The
noteworthy association of asthma with visual symptoms (similar to that seen for stroke) raises again the
intriguing possibility that the observed excess prevalence of asthma might be nutritionally related, because the
reporting of visual symptoms is fairly specific evidence of vitamin A deficiency and vitamin A is necessary for
the maintenance of epithelial tissue. Again, however, there is little other evidence for such an association, and
any hypothesis linking vitamin A deprivation and subsequent asthma (45 years later) must be considered highly
speculative.

DIGESTIVE DISEASES

During the first six years following repatriation, Cohen and Cooper (1954) reported higher rates of
hospitalization for gastritis, enteritis, and functional intestinal disorders among PWP (6%) and PWE (5%),
compared with controls (1% and 0.2%, respectively). Beebe (1975) found increased
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hospitalization rates among PWP for "gastroenteritis and colitis, except ulcerative," and for "other diseases of the
intestines and peritoneum." He further stated that VA compensation data suggested an excess of peptic ulcer,
both for PWP (with a compensation rate of 4.2% versus 0.6% for WP) and for PWK (4.0% versus 0.7% for WK).

Richardson's (1965) study of 100 former Canadian prisoners and an equal number of their brothers showed
an increased history of liver disease in POWs (25 versus 13) and of nonspecific gastrointestinal symptoms with
no diagnosis (47 versus 34). A relatively high incidence of irritable bowel syndrome was also noted. Special
attention was paid to the diagnosis of peptic ulcer, with the finding that 21 POWs had such a diagnosis (current
or during 1946–1964) compared with 8 controls; 11 POWs had been granted a pension for their ulcers compared
with 2 controls. The locations of these ulcers were gastric (4 POWs, 2 controls), duodenal (13 POWs, 5
controls), and unspecified (4 POWs, 1 control). Within the past two years, 17 POWs had had symptoms versus
only 5 controls. A review of records for all ex-prisoners living in Canada found a prevalence rate of 15.7% for
peptic ulcer.

In a 1973 study comparing samples of New Zealand ex-prisoners, ex-servicemen who went overseas, and
ex-homeservicemen who did not serve overseas, Salmond and colleagues (1977) found rates of digestive system
disorders under current medical supervision of 12.4%, 8.6%, and 7.4%, respectively. Rates for disablement
pensions, however, were nearly equal: 7.5%, 7.1%, and 7.1%. Ex-prisoners had a higher rate of current stomach
trouble (36.1%) than did ex-servicemen (23.5%) or ex-homeservicemen (14.8%). Eighty percent of those with
present symptoms of stomach trouble also had such symptoms at the time of their discharge from the service.

Goulston et al. (1985) studied gastrointestinal morbidity among 170 former Australian prisoners and 172
comparable controls. They reported that duodenal ulcers were significantly more prevalent among former POWs
(24.7%) than among controls (10.5%), a finding that was confirmed by the observation that a higher proportion
of POWs were taking cimetidine (9.0%) compared with controls (2.3%). They reported no other significant
differences between the two groups in gastrointestinal disease.

Gill and Bell (1981) performed single-contrast barium meal examinations of all Far East POWs examined at
Liverpool during 1968–1978 who complained of significant dyspepsia. They found evidence of duodenal
ulceration in 48 patients, out of a total of 602 POWS examined, for a rate of 8.0%; an additional 6.8% had been
successfully treated for duodenal ulcer in the past. These figures were thought to be high, compared with an
earlier British estimate.

The examination data showed an appreciably higher lifetime prevalence of digestive disorders among PWK
(Table 4.2) than among controls and
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appreciably higher current prevalences for both PWP and PWK (Table 5.C.3). Comparison of PWEM and PWE
lifetime prevalence data showed that gastroenteritis was appreciably more prevalent among PWEM (43%) than
among PWE (28%). The analyses of Chapter 6 showed an appreciably higher prevalence of ulcer in PWK and of
gastroenteritis in both PWEM and PWK, compared with controls; among all POWs combined, however, neither
condition was appreciably associated with either weight loss or prison camp symptoms, nor were there any
noteworthy correlations in the individual POW groups.

The logistic regression analysis, however, showed a noteworthy association of ulcer with both visual
symptoms and with PWK status, and gastroenteritis had a noteworthy association with the reporting of other
symptoms. Each additional reported visual symptom was estimated to increase the current prevalence of ulcer by
15%; all other things being equal, PWK had about 1.8 times as high a prevalence as the WW II POWs. As noted
earlier for stroke and asthma, the reporting of visual symptoms is thought to be fairly specific evidence of
vitamin A deficiency (vitamin A is necessary for the maintenance of epithelial tissue). Again, however, there is
little other evidence for such an association, and any hypothesis linking vitamin A deprivation directly to
subsequent ulcer 45 years later must be considered highly speculative. Likewise, there is no specific explanation
for the noteworthy association of other symptoms and gastroenteritis, except that the "other symptom" category
included reports of prison camp dysentery.

UROGENITAL DISEASES

Cohen and Cooper (1954) reported higher rates of hospitalization in the first six years after repatriation for
non-VD genitourinary diseases among PWP (6.5%) compared with WP (1%), but not in PWE (2%) compared
with WE (3%). Beebe (1975) observed significantly higher hospitalization rates for genitourinary system disease
in PWP than in controls, and, at the three-digit ICD level, significantly higher PWP rates of hospitalization for
kidney infections and calculi of the kidney and ureter. Higher rates of genitourinary conditions among POWs
have not been cited in the earlier reports of studies on British, Canadian, and Australian POWs, and Salmond et
al. (1977) report a lower rate of hospitalization for New Zealand ex-prisoners (6.8%) than for ex-servicemen
(8.2%).

The examination data showed an appreciably higher lifetime prevalence of urogenital conditions for PWE
compared with WE (Table 4.2), but this is due to a low WE rate rather than a high PWE rate. There were no
noteworthy differences in the current prevalence of urogenital conditions (Table 5.C.3). Given the lack of
differences and no clear a priori hypotheses, no further analyses were undertaken.
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SKIN DISEASE

Diseases of the skin resulted in more frequent hospitalizations for PWP than for WP in the six years
following liberation—13% versus 3%—but not for PWE compared with WE—5% versus 4% (Cohen and
Cooper, 1954), a finding that was later confirmed by Beebe (1975). Among the detailed diagnoses reported by
Beebe, only the PWP hospitalization rates for boil and carbuncle were significantly elevated. Gill and Bell's
(1980) report of persisting tropical diseases among former British POWs notes a high prevalence of "creeping
eruption" skin rash (a result of infection with Strongyloidiasis stercoralis and thus discussed earlier under
infectious diseases), of tropical ulcers, and, in one case, of spontaneously occurring keloid scar tissue. There is,
however, little or no other mention of skin disease in the published reports cited earlier on Canadian and
Australian ex-POWs; moreover, Salmond et al. (1977) report a rate of hospitalization for skin disorders that is
lower for ex-prisoners (2.4%) than for ex-servicemen (3.4%).

The examination data showed no appreciably higher lifetime or current prevalence rates of skin conditions
among POWs compared with controls (Tables 4.2 and 5.C.3). In the absence of specific hypotheses, no further
analyses were undertaken.

ARTHRITIS AND OTHER MUSCULOSKELETAL DISEASES

The rate of hospitalization for diseases of bones and organs of movement was elevated among PWP (8.5%)
compared with WP (2%) and somewhat elevated among PWE (3%) compared with WE (1.5%) (Cohen and
Cooper, 1954); only PWP showed a significant excess in Beebe's follow-up (1975). The only detailed condition
in this broad rubric with a significantly higher PWP hospitalization rate was osteoarthritis and allied conditions.

Richardson (1965) reports on the results of an x ray and clinical survey of disabilities of the cervical and
lumbar spine among 96 Canadian prisoners of the Japanese and 96 of their brothers chosen as controls. The
radiologic findings showed no appreciable difference between POWs and controls in osteoporosis, disk space
narrowing, or osteophyte formation. There were, however, more reported neck and back troubles among the ex-
prisoners, and this finding of more frequent symptomatic problems unaccompanied by radiologic evidence could
not be satisfactorily explained. Because the study did not establish a statistically significant difference,
Richardson concludes: "On the evidence available it is impossible to determine to what extent service-related
factors account for this trend."

In a 1973 study comparing samples of New Zealand ex-prisoners, ex-servicemen who went overseas, and
ex-homeservicemen who did not serve overseas, Salmond and colleagues (1977) found rates of bone and muscle
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disorders under current medical supervision of 20.1%, 12.1%, and 8.1%, respectively. Rates of current
disablement pensions, however, showed a much different pattern: 18.2% for ex-POWs, 11.9% for ex-
servicemen, and 42.9% for ex-homeservicemen. Arthritis or back trouble was reported by 55.1% of ex-POWs,
47.2% of ex-servicemen, and 40.8% of ex-homeservicemen. At the time of their discharge from service, 69% of
ex-POWs had such symptoms compared with 38% of ex-servicemen and 35% of ex-homeservicemen.

Oboler's (1987) recent report on ex-POWs examined in the Denver VA Medical Center showed a high
prevalence of spinal arthritis in both European and Pacific prisoners; in the European group especially, this
condition was related to parachuting from or landing with a disabled aircraft. In the European group, 52% (63 of
121 ex-POWs) had radiographic evidence of spinal arthritis, and 24% had evidence of degenerative arthritis that
could be related to the effects of POW capture or captivity. Among Pacific prisoners, 68% (34 of 68) had current
evidence of spinal osteoarthritis, with 46% having disease related to earlier POW confinement.

In the examination data, the lifetime prevalence of musculoskeletal disorders among POWs was quite high—
87% to 94%; it was appreciably higher among PWK than WK (Table 4.2). Current prevalence rates
(Table 5.C.3) of musculoskeletal conditions, however, were nearly the same as lifetime rates, and there were no
noteworthy differences between POWs and controls. In Chapter 6, attention was narrowed to osteoarthritis and
traumatic arthritis, but, again, there were no noteworthy differences in current prevalence rates (Table 6.1).

Osteoarthritis, however, showed a noteworthy association with weight loss in the group of combined
POWs: it was present in 35% of POWs who reported a weight loss of 35% or less and in only 28% of POWs
reporting a weight loss of more than 35%. This negative association of weight loss and osteoarthritis—more
arthritis in those with less weight loss—was the only negative association observed among the conditions in
Table 6.3; it was also seen in negative correlations between weight loss and osteoarthritis for both PWP and
PWK in Table 6.5. Controlling for POW group, there was still some association of osteoarthritis with weight loss.

The logistic regression analysis confirmed these earlier indications, showing that the relative odds of having
osteoarthritis (0.88) are smaller by about 12% for every additional 10% of body weight loss during captivity. As
noted previously, the effects of additional weight loss are cumulative, and POWs who lost 40% of body weight,
for example, have only 60% of the estimated prevalence of osteoarthritis of POWs who reported a weight loss of
less than 10%.

This unusual finding was entirely unanticipated and difficult to explain. The data argue against its being a
simple statistical artifact because the
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prevalence of traumatic arthritis was higher in the high-weight-loss group, no doubt because weight loss was
serving as a proxy for general harshness of treatment. Traumatic arthritis also showed small, but positive,
correlations with weight loss and with prison camp symptoms, as expected. Thus, osteoarthritis, a clinical
condition distinct from traumatic arthritis, showed a disparate pattern of association. The explanation for this
finding remains unclear.

CONGENITAL CONDITIONS, SYMPTOMS AND ILL-DEFINED CONDITIONS, INJURY
AND POISONING, AND FACTORS INFLUENCING HEALTH STATUS AND CONTACT

WITH HEALTH SERVICES (V-CODES)

The medical conditions under these headings have been grouped together because they are all somewhat
atypical. Congenital conditions should appear infrequently, if at all, because the military's medical entrance exam
is meant to screen out disqualifying, preexisting conditions. Both symptoms and ill-defined conditions, as well as
V-codes (i.e., factors influencing health status and contact with health services), are categories containing
conditions that did not warrant full, detailed diagnostic coding. Medical conditions that are coded to the injury
and poisoning category are likewise unusual because although the injury itself is assigned a code in this category
(e.g., fracture of vertebral column), its sequelae are specified under another diagnostic rubric (e.g., traumatic
arthritis). These conditions do, nevertheless, indicate an increased burden of illness, however ill defined.

Cohen and Cooper (1954) report appreciably higher hospitalization rates for wounds or injuries, including
residual effects and their treatment, in both PWP (20%) and PWE (16%), compared with their respective control
groups, WP (4%) and WE (5%). Beebe (1975) reported significantly higher hospitalization rates, compared with
controls, for symptoms, for observation and examination only (corresponding most closely to the ICD-9-CM
category of V-codes), and for "accidents, poisoning and violence" among PWP and PWK; an increased rate of
hospitalization for accidents, poisoning, and violence was seen as well among PWE. There were no significant
differences between POWs and controls for hospitalizations for congenital conditions.

Detailed diagnoses associated with POW status in Beebe's follow-up included upper gastrointestinal (GI)
symptoms (PWP and PWE), abdominal and lower GI symptoms (PWP), symptoms referable to limbs and back
(PWK), nervousness and debility (PWP and PWE), observation without medical care (PWP and PWK), and
follow-up examination without medical care (PWP and PWK). Other diagnoses with statistically significant
elevations among POWs were fracture of the femur (other than neck) (PWK), multiple
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open wounds of the face and other sites (PWK), and effects of reduced temperature (PWK). Salmond et al.
(1977) report a higher rate of hospitalization for wounds and accidents in New Zealand ex-prisoners (9.6%) than
in ex-servicemen (6.8%), but ex-homeservicemen also had a high rate (9.3%). Rates of ill-defined and
miscellaneous conditions were 3.4% for ex-servicemen, 2.0% for ex-prisoners, and 4.0% for ex-homeservicemen.

The exam data show low lifetime and current prevalence rates for congenital conditions, with no
appreciable differences between POWs and controls—a somewhat reassuring finding. Lifetime and current rates
of symptoms and ill-defined conditions are all quite high—97% or more in all but one group—and the only
noteworthy difference is between PWK (lifetime rate of 99.3%) and WK (lifetime rate of 94.2%). Lifetime
injury and poisoning rates are likewise high, although generally only in the low 90% range, and both PWE and
PWEM rates are appreciably higher than the WE rate; here it may be more a reduced WE than increased PWE
and PWEM rates that account for this difference. Current rates for injury and poisoning showed no appreciable
differences between POWs and controls. Lifetime prevalence rates of V-codes were around 50% in all groups;
there were no noteworthy differences. PWP had an appreciably lower prevalence of current V-code conditions
than did WP, and there were no other noteworthy differences. The ill-defined nature of these findings and their
presumed overlap with other, better defined medical conditions argue against further detailed analyses of these
results.

SUMMARY

In many instances, the organ-specific findings from this study based on medical examination data are
familiar. The appreciably increased prevalence of depressive disorder, PTSD, and generalized anxiety, for
example, is not unexpected. Similar findings regarding peripheral nerve disease, ulcer, and gastroenteritis are,
likewise, not surprising. Even in these cases, however, there are some intriguing new data on a potential link
with nutritional deficiencies, such as between ulcer and earlier visual symptoms (indicating vitamin A
deficiency). The noteworthy association between current peripheral nerve disease and earlier edema, itself
indicative of a previous vitamin B1 deficiency, suggests that along with the well-known short-term neurological
effects of (dry) beriberi, there may be persistent neurological effects decades after the original nutritional disease
has been successfully treated and acute symptoms have abated.

The finding of an increased prevalence of schizophrenia among PWK is new, and an appreciable correlation
with weight loss in this group offers further material for speculation. Because schizophrenia has not been linked
with psychological trauma, the material basis for the observed association
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(e.g., an organic brain syndrome associated with injury or nutritional deprivation) could well be something other
than general ill treatment; the association may also be a statistical artifact. Findings of increased asthma and
cerebrovascular disease in POWs who reported visual symptoms in prison camp are likewise new, and somewhat
unexpected. Again, this is an instance of the identification of aftereffects of military captivity accompanied by
evidence of a deficiency of vitamin A in prison camp. The findings concerning both intermittent claudication and
arterial vascular disease appear for the first time in this cohort, and their associations with percent weight loss do
not contribute much to an explanation. The last new finding, an appreciably lower prevalence of osteoarthritis in
POWs who reported greater weight loss, is not only unanticipated but in the opposite direction of all the other
findings in Chapter 6. No explanations for it come readily to mind.

Last, but certainly not least, is the finding of a noteworthy association between ischemic heart disease and
earlier reporting of localized edema. Although there has been much interest in heart disease among former
POWs, this result was not entirely expected, given the lack of noteworthy differences between POWs and
controls and the fact that other studies have found conflicting evidence from both POW morbidity and mortality
data. The lack of a clear biological mechanism linking nutritional deprivation and subsequent chronic heart
disease requires that one remain somewhat skeptical of this finding of association, especially given the caveats
noted earlier in this report regarding the low response rates. Nevertheless, localized edema is a noteworthy risk
factor for only two current medical conditions in these POW examinations—peripheral nerve disease and
ischemic heart disease—both of which are acutely related to thiamin deficiency, either the "dry" form of beriberi
(peripheral nerve disease) or the "wet" form (cardiac problems). The specificity of association between localized
edema and the only two medical conditions with well-established acute relationships to thiamin deficiency
suggests that the association between earlier nutritional deprivation in prison camp and chronic ischemic heart
disease is not an artifact.

Richardson (1965, p. 61) wrote in his earlier report that "the request for progressive increases [in pension]
with advancing age would be more impressive if there were evidence of widespread or almost universal
deterioration in the health of these veterans with the passing years. There is no evidence that this is the case,
although there is evidence that as in any aging population there is an increasing number with serious disability."
Excepting psychiatric illness, this report has shown little evidence of widespread ill health among former
prisoners of war; even so, the number of specific medical conditions now posited as aftereffects of military
captivity continues to grow.
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9

Future Work

Many reports of this kind end with a call for more research. The circumstances in this case, however, justify
such a prompting. For despite the indications that a large amount of data has been collected and reported, more
has been left undone than has been accomplished. This chapter outlines some of this remaining work in the hope
that it will encourage future investigations.

First, some data have not been analyzed. It was noted earlier that POWs examined by the VA under its
protocol program before this research began (the so-called volunteers) were reinvited for a second examination.
A number of volunteers had a second exam, but because only one examination per subject was analyzed in this
report (generally, the last exam), some earlier examination material remains unanalyzed. In particular, for the
selected group of twice-examined volunteers, it is possible to compare the results of the first and second
examinations; such a comparison should provide interesting information on examination variability. Along the
same lines, unbeknownst to the coding contractor, a small number of examinations were submitted for coding a
second time. A comparison of the two codings of the same exam would provide useful information on the
completeness and accuracy of the coding process.

Other kinds of data are also available. All operations and surgical procedures have been abstracted, coded,
and computerized, but have not yet been analyzed. In addition, for each medical condition, all associated
medications were listed and keyed, but not coded. Both these procedural and medication data might be expected
to shed additional light on selected top
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ics. For example, the Australian findings that showed an increased history of ulcer were confirmed by
supplemental data on the use of cimetidine, and a possible increase in the prevalence of arthritis was suggested
by increased use of analgesics.

Second, further analyses of the examination data could be undertaken to broaden the preliminary results
presented in this report. For example, evidence was presented comparing the examination diagnosis of
posttraumatic stress disorder (PTSD) with the Structured Clinical Interview for DSM-III-R (SCID) and the
Mississippi scale diagnoses. Data are available for item-by-item analyses of the SCID and Mississippi
questionnaires to determine which items are most strongly correlated with the clinical diagnosis of PTSD. Also
of interest would be a comparison of lifetime and current PTSD prevalences, given that there was little difference
between the two physician-based estimates and a sizable difference for the SCID. Because a diagnosis of PTSD
is based on the meeting of four criteria, an examination of changes over time in criterion scores could provide an
unparalleled opportunity to study the natural history of PTSD over several decades. In addition, those subjects
who met some but not all criteria (''partial PTSD'') could be profitably studied. Along more strictly
methodological lines, a sample of the examinations could be reassessed by an outside panel to estimate
interexaminer or even interhospital variability in the diagnosis of PTSD.

The psychological data from several sources might also be profitably compared and combined to gain more
insight into psychiatric illnesses. A comparison of PTSD and depressive symptoms, for example, would provide
important data on the comorbidity, or joint occurrence, of these two diagnoses. For another example, a
discriminant analysis might be done, using all the psychiatric data, to compare POWs versus controls or even
one POW group with another. Such an analysis could help determine which psychiatric scales or items
distinguish subjects with PTSD from those without it by studying these relationships in one random half-sample
and validating them in the other. It should also be noted that analyses like those of Chapter 6, which link
examination conditions and prison camp treatment, did not include any demographic factors, although such an
addition could provide further useful information. Similar analyses (with or without demographic factors) could
be done using the SCID and questionnaire-derived measures of psychiatric illness.

Third, perhaps the most potentially fruitful area of secondary analysis (i.e., that would not require the
collection of additional data) involves the linkage of previously and currently collected data. For example, the
1984–1985 questionnaire survey included the Center for Epidemiologic Studies depression (CES-D) scale, thus
making it possible to compare 1984–1985 CES-D scores with current scores. Because the course of depressive
symptoms is known to vary, this kind of test-retest analysis should provide useful
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information on the variability of depressive symptoms among POWs. Even the so-called lifetime prevalence
data, based on the results of a single exam, could be refined and expanded by supplementing exam findings with
earlier data from questionnaires and records to obtain a more complete, accurate measure of lifetime prevalence.

Closely related to these kinds of analyses are longitudinal studies that would link data collected earlier to
subsequent outcomes. One example is the use of 1984–1985 data on depressive symptoms, together with
demographic data on such factors as age and education, to predict PTSD rates in the current examination.
Including some of the 1967 data from the Cornell Medical Index as well as even earlier hospitalization data
(although cumulative response rates could be a problem) would permit an analysis linking five decades worth of
information—a unique opportunity to explicate the processes by which such diseases progress.

Of course, a study such as this one always suggests new data that might be collected, but the
disappointingly low response rates for this exam make new data collection even more important. New studies
focused on a narrower clinical area and smaller and perhaps less geographically dispersed groups should have a
better chance of achieving high response rates—the nerve conduction studies done by Hong at the Livermore VA
Medical Center offer an example. If such efforts were to be mounted using a sample of the current respondents
from the MFUA survey, any new clinical findings could be related to the examination data that have already
been collected as well as to risk factor data in earlier questionnaires and records. The conditions in Table 6.7
would be obvious candidates for small-scale clinical studies, but others could also be profitably studied. The
detailed diagnostic tabulations in Appendix C, which are described in Chapter 8, are provided as reference
material to guide such investigations.

Finally, it has been approximately 15 years since the last mortality follow-up was completed. There is
considerable speculation about current death rates among POWs but no comprehensive data. Although
conditions like peripheral neuropathy and osteoarthritis can only be studied reasonably as morbid conditions,
other conditions can be better investigated by using mortality data. An important point in favor of mortality studies
—especially given the low response rates confronted in this study—is the completeness of death reporting,
customarily 90% or better. The analyses of Chapter 6 suggest that simple comparisons of POWs and controls
may not be as powerful a mechanism to identify associations with military captivity as are explicit analyses of
the associations between health outcomes and prison camp factors. To date, the mortality analyses of the MFUA
cohort have not attempted to associate mortality rates directly with prison camp factors. Such analyses could be
undertaken and, with an additional 15–20 years of mortality data, might uncover further unsuspected links
between the POW experience and subsequent medical conditions.
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A

VA Circulars

This appendix includes the text of the first two VA Circulars published for this study. The first VA Circular,
10-87-138, was published in December 1987 and dealt with the examination of only POWs. It is here included
without the Structured Clinical Interview for DSM-III-R (SCID) form. The second VA Circular, 10-88-117, was
published in October 1988 and dealt only with the examination of non-POW veteran controls. A later VA
Circular, 10-90-070, published in June 1990, superseded these earlier two circulars, but it is essentially a
compilation of the earlier two and thus is not included here.

Single copies of the SCID and the psychological forms (VA Forms 10-20844-a through 10-20844-d) are
available from the author.
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Veterans Administration CIRCULAR 10-87-138
Department of Medicine and Surgery
Washington, DC 20420 November 20, 1987

TO: Regional Directors; Medical District Directors; Directors, VA Medical Center Activities, Domiciliary,
Outpatient Clinics and Regional Offices with Outpatient Clinics

SUBJ: Research Study of Former Prisoners of War
1. PURPOSE: The purpose of this Circular is to outline the methodology necessary to conduct a research

study involving former POWs (prisoners of war).
2. POLICY: The Veterans Administration Office of Research and Development has contracted with the

NAS-NRC (National Academy of Sciences-National Research Council) to conduct a research study focused on
the long-term health effects of imprisonment as a POW. While Circular 10-85-48 outlines a standard evaluation
of these veterans, additional steps are necessary to conduct the research study.

3. DISCUSSION:
a. It has been estimated that approximately 80,000 former Prisoners of War (POWs) from World War II and

the Korean conflict are still living. Studies in this country and abroad have shown that the physical deprivation
and psychological stress endured as a captive have lifelong effects on subsequent health and social adjustment.
For example, specific residual health effects are known to be caused by prior malnutrition. In general, former
POWs have significantly higher incidence rates for illnesses in many body systems, more frequent periods of
hospitalization, and longer hospital stays. Vulnerability to psychological stress is also markedly increased.

b. The NAS-NRC is currently conducting, under VA contract, a morbidity survey of former prisoners of
war of WW II and the Korean conflict, continuing an ongoing longitudinal study begun in the early 1950's. Their
current study is designed to collect information from the existing DM&S POW protocol examination (including
history, physical examination, mental status examination, and social work survey) and add it to other existing
data. The general outline of the study is simple. The NAS-NRC will invite the veterans in their national sample
who have not already been examined to undergo the DM&S POW protocol examination. When the examination
is completed, a copy of the results will be sent to VA Central Office for coding and abstracting by the NAS-
NRC. These new POW protocol examination data will be added to earlier NAS-NRC data to be analyzed
together, and the results will be published.

c. The DM&S POW protocol examination program was begun in response to Pub. L. 97–37, the "Former
Prisoners of War Benefits Act of 1981", when it was anticipated that many former POWs would contact the
Veterans Administration to determine their eligibility under this law. Accordingly, DM&S developed a standard
medical evaluation protocol. In order to adapt this program for research purposes, it is necessary to collect
protocol examination data on representative groups of former POWs rather than to analyze data for only men
who have presented themselves for examination. A later circular will address the examination of a control group
of non-POW veterans to which comparisons can be made.

d. The NAS-NRC study group contains a sample of former POWs who have been carefully selected to be
representative of all WW II and Korean conflict POWs. Because of this design, sound inferences can be made
from these samples to
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the group of all POWs. There are approximately 2,000 POWs in the NAS-NRC study, and most medical centers
should expect to examine not more than 10–15 of them.

4. ACTION:
a. General Outline of the Research Study:
(1) The NAS-NRC will contact their research veterans and invite them to participate in the VA's protocol

examination program, which has OMB approval number 29-0389. If a veteran agrees to be examined, a copy of
the veteran's reply form will be sent to the nearest VA medical center. This reply form will contain the veteran's
name, address, and telephone number(s) which can be used to contact the veteran for examination scheduling.
The individual reply forms for each VAMC will be accompanied by a list (NAS-NRC POW Examination
Schedule List.) This list will contain the veteran's name, Social Security number, and the NAS-NRC case
number (study identification number), and POW status (POW in all cases), as well as room for entering a "status
code" (described below) and the date the examination has been scheduled. The list will serve as a control list so
that each VAMC knows which veterans are to be scheduled for examination and which have already been
scheduled. It is possible that a VAMC will be sent more than one list as more veterans decide to come in for
examination. Each of these lists should be processed independently.

(2) When the veteran is contacted for examination, one of the following codes (status codes) should be
entered on the NAS-NRC Schedule List:

Code Interpretation
1 Exam scheduled (also enter date of exam on list)
2 Exam previously done (do not repeat unless previous exam was incomplete)
3 Unable to contact (e.g., wrong telephone number)
4 Veteran refused examination (changed mind)
5 Veteran physically unable to come for exam
6 Veteran deceased
7 Able to contact, but veteran moved out of area or at another VAMC (specify)

(a sample NAS-NRC schedule list is in Attachment A)

(3) After the examination is scheduled, a copy of VA form 10-0048 should be sent to the veteran along with
a study consent form (Attachment B), the standard VA research consent form (VA form 10-1086), and the usual
cover letter (Attachment C). If in contacting the veteran, you find that the veteran has already been examined
under the POW protocol and the previous examination was complete, do not bring the veteran in for a repeat
examination. Instead, use code 2 above and send in a copy of the already completed exam, if it is available. If the
previous exam was at a different VAMC, use code 7 and write the name of that VAMC in the schedule list
margin.

(4) When the scheduling for all the veterans on a particular list has been completed, that list should be
returned to VA Central Office. When the examinations themselves are completed, copies of the complete
examination packages, including VA forms 10-0048, should be sent to the VA Central Office
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addressee given on page 4 of this circular within 30 days after completion of the examination. Examinations
should be sent in individually as they are completed, rather than being held and mailed in a group.

(5) The designated VA medical center POW physician coordinator will serve as principal investigator at
VA Medical Center. The physician coordinator will be the contact person regarding this research project, and
will assist the VA medical center's Research and Development Committee in obtaining the Subcommittee on
Human Studies approval.

(6) The designated VA medical center POW administrative coordinator will coordinate the scheduling of
examinations for the study participants and all other administrative aspects of the local study, such as ensuring
that the Schedule List (paragraphs 4a.(1), (2), and (3)) is properly filled out and returned.

(7) Once the examinations are scheduled and the Schedule List returned, the POWs should be added to the
DM&S POW Tracking System. This will allow the NAS-NRC to use the DM&S POW tracking system to follow
the course of the examinations. Thus, it should not normally be necessary for the NAS-NRC to contact the VA
medical center for status reports.

b. Conduct of Former POW Protocol Examination:
(1) When the veteran appears for examination, the POW administrative coordinator will explain the study.

The short write-up in Attachment D ("What to Expect") should be copied and given to the veteran. At this time,
the Informed Consent form (Attachment B) should be reviewed by the administrative coordinator, if it has not
been mailed in beforehand, and the VA Form 10-0048 should be collected. The Informed Consent form should
also be signed by the physician coordinator and witnessed, and a physician's progress note should accompany the
Informed Consent form.

(2) The examination for NAS-NRC research veterans will be identical to the customary examination as set
forth in DM&S Circular 10-85-48, with the following special emphases. Duodenal ulcer has been documented as
a medical condition with higher prevalence among Australian former POWs; thus, a careful and detailed history
of gastrointestinal problems must be taken. Of additional interest is the fact that these findings were substantiated
by a higher prevalence of the use of cimetidine among former Australian POWs. Therefore, a careful medication
history should also be included in the POW protocol examination. Data from the same Australian study further
suggest that arthritis and the medications associated with arthritis may also appear at a higher rate in former
POWs, and this should thus receive special emphasis in the examination.

(3) Psychological after-effects of military captivity may also persist among former POWs. For this reason,
the required psychiatric consultation must be as thorough as possible and will include the structured clinical
interview found in Attachment E.

(5) The NAS-NRC has agreed to reimburse examinees for their travel. When the examination has been
completed the examinee should be given a copy of the "NAS-NRC Travel Reimbursement Request" (Attachment
F) to be filled out while at
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the VA medical center and mailed to the NAS-NRC. The NAS-NRC will handle all details of reimbursement
after the travel requests have been received. Mail these requests to:

Mrs. Martha Bohman
Medical Follow-up Agency
National Research Council
2101 Constitution Ave., N.W.
Washington, DC 20418.
(6) Each VA medical center will need to secure the approval of its local Research and Development

Committee and Subcommittee on Human Studies. The VAMC physician coordinator will act as principal
investigator for this purpose and will use the material in Attachment G in this process. Appendix G contains a
protocol to be submitted, and Attachment B contains the Informed Consent form to be included in the package.
The forms attached to this circular (10-20839a-d) may be reproduced locally as needed.

(7) A conference call will be held to discuss this circular. Remaining general questions regarding this
research study and the completed examination may be addressed to the following:

QUESTIONS TO: FORMS TO:
Dr. William Page Mr. David Thomas (151J)
Medical Follow-up Agency Medical Research Service
National Research Council VA Central Office
2101 Constitution Avenue, N.W. 810 Vermont Avenue, N.W.
Washington, DC 20418 Washington, DC 20420
FTS 737-2825 FTS 373-3939
Commercial 202-334-2825

5. REFERENCES: None
6. RESCISSIONS: This DM&S Circular will be rescinded on November 18, 1988.
7. FOLLOW-UP RESPONSIBILITY: Assistant Chief Medical Director for Research and Development

(151).
(signed)
ARTHUR J. LEWIS, M.D.
Deputy Chief Medical Director
Attachments

Distribution:
SS (151F)

COA: (10) only
FLD: RD, MDD, MA, DO, OC & OCRO-1 plus 200-2
EX: Boxes 44–6 & 88–2, Boxes 104, 60, 54, 52–1 each & 63–5
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ATTACHMENT A CIRCULAR 10-87-138
November 20, 1987

SAMPLE NAS-NRC POW EXAMINATION SCHEDULE LIST
FACILITY NAME AND NUMBER
VAMC Anywhere, 100

NAS-NRC
CASE NUMBER

POW? NAME SSN STATUS DATE SCHEDULED

123456 Yes veteran #1 123-45-6789 1 2/22/87
123457 Yes veteran #2 123-45-6780 4 refusal
132456 Yes veteran #3 231-54-9876 3 can't contact
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ATTACHMENT B CIRCULAR 10-87-138
November 20, 1987

INFORMED CONSENT
I ________________________________ a former prisoner of war or combat soldier, have been asked by

Dr.__________________________________________ of __________________________________________
VA Medical Center to participate in an approved research project entitled "Medical Examination of Former
Prisoners of War and Combat Soldiers." This study is being conducted by the Medical Follow-up Agency of the
National Academy of Sciences-National Research Council under contract to the Veterans Administration.

1. I understand that this study will compare the physical health of former prisoners of war and combat
soldiers, and that my physical health will be determined by medical examination.

2. The medical examination I will undergo will include a complete history and physical examination. There
will also be a mental status evaluation, a social work survey, and psychological testing which will involve filling
out forms with paper and pencil. There may be laboratory tests, as required, as a part of this examination. All
medical results will be kept confidential. Information may be disclosed outside the VA only as permitted by the
Privacy Act and other Federal laws.

3. I understand that my participation in this study might benefit me by providing a thorough medical
examination, and that the study itself may benefit former prisoners of war and combat soldiers by helping to
understand the effects of military service on health.

4. If I would prefer not to participate in this study or if I choose at any time to pull out of the study, I
understand that I will continue to get the medical care I am eligible for under the rules of the VA. I understand
that the results of this examination will be included in my VA medical record and that a copy of these results will
be sent to the Medical Follow-up Agency of the National Academy of Sciences-National Research Council for
their use in this scientific study. The Follow-up Agency is bound by the provisions of the Federal Privacy Act,
and will not release any personal information about me to anyone. If I have any questions during or after this
examination, I may call my VA doctor at ______________________________.

5. I have read or have had read to me all of the above and have received satisfactory explanation of the
nature and purpose of the study. Any questions I have asked concerning this study have been answered to my
satisfaction. I have also examined and signed VA Form 10-1086, Agreement to Participate in Research By or
Under the Direction of the VA, which deals with further information I may need as a research volunteer.

I hereby consent to participate in this study.

_______________________________
PATIENT DATE

_______________________________
PHYSICIAN DATE

_______________________________
WITNESS DATE
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ATTACHMENT C CIRCULAR 10-87-138
November 20, 1987

COVER LETTER TO ACCOMPANY VA FORM 10-0048, FORMER POW MEDICAL HISTORY
Thank you for agreeing to participate in the National Academy of Sciences-National Research Council's

research study of former POW (prisoners of war) and combat soldiers. Attached to this letter is a former POW
Medical History form which will be made a permanent part of your record. Please complete this form to the best
of your ability, paying special attention to completeness of responses. However, if you find it difficult to answer
any part of the questionnaire, you may leave it blank.

Non-POWs should complete only items 1 through 12,14,25,29,30 through 37,39,40, and 54 through 62,
replacing ''captivity'' with "combat" and "repatriation" with "release from active duty." If you have any questions
about these changes, your administrative coordinator can help you with the form.

For your convenience, we have mailed this form to your home where you have access to military and other
documents which may prove helpful in filling it out.

Also, included is a copy of the Informed Consent form for you to read. You should bring this form with you
when you come for examination.

Please bring the completed forms to this facility on the day scheduled for your medical examination, which
is on ________________________________ at __________A.M./P.M. in room __________.

Your administrative coordinator for this evaluation is __________, who may be contacted by calling
__________. Please call your coordinator for any assistance needed in completing the history form and to
confirm the appointment for your examination.

Attachments
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ATTACHMENT D CIRCULAR 10-87-138
November 20, 1987

WHAT TO EXPECT
The medical examination you will undergo today is provided by this VA medical center as part of a

National Academy of Sciences-National Research Council study of the health of former prisoners of war and
combat soldiers. The examination will include a complete physical examination, by one or more doctors,
including medical history and appropriate laboratory tests. The examining physician will explain the need for
and use of these tests to you. You will also be seeing a social worker for an interview and a psychiatrist for a
consultation. These examinations are an important part of the research study. Because there are several parts to
this examination, it may be necessary for you to wait before proceeding to the next part.

If you have any questions about the examination, you should talk to your administrative coordinator,
_____________________________.

VA CIRCULARS 139

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e
us

e 
th

e 
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Copyright © National Academy of Sciences. All rights reserved.

The Health of Former Prisoners of War: Results from the Medical Examination Survey of Former POWs of World War II and the Korean Conflict
http://www.nap.edu/catalog/2036.html

http://www.nap.edu/catalog/2036.html


ATTACHMENT G CIRCULAR 10-87-138
November 20, 1987

NAS-NRC Research Protocol
Medical Examination Survey of Former Prisoners of War of World War II and the Korean Conflict
Background
The Medical Follow-up Agency of the NAS-NRC (National Academy of Sciences-National Research

Council) is presently conducting a morbidity survey of former POWs (prisoners of war) of WW II (World War
II) and the Korean conflict. This survey continues earlier NAS-NRC research begun in the 1950's, and its
purpose is the collection of medical examination data on former POWs and controls. In this regard, it is the first
NAS-NRC study to collect medical examination data simultaneously on all participants.

Purpose
The goal of the research proposed here is to gather and analyze medical examination information from

former POWs and comparable controls. The study design links the NAS-NRC's ongoing POW research and the
Veterans Administration's POW medical evaluation program in order to secure information most efficiently. In
brief, (details will be discussed in the methodology section), the VA medical evaluation protocol includes
complete physical and psychiatric examinations by qualified VA medical personnel. Of special interest is the
face-to-face psychiatric interview, which will gather information complementary to the current NAS-NRC
questionnaire.

The following specific issues are among those to be addressed by this research proposal:
(1) Will psychiatric morbidity, as ascertained by interview and psychological evaluation, be higher among

former WW II PWP (Prisoners of War Pacific) than among their comparable nonprisoner controls? Will this also
hold true for WW II PWE (Prisoners of War European) and PWK (Prisoners of War Korean conflict) when
compared to their respective controls? Will psychiatric morbidity be higher among PWP and PWK than PWE, as
observed in earlier studies?

(2) What differences, if any, will there be between psychiatric morbidity assessed by interviewer versus
questionnaire? Will these differences help us better understand the results from (1)?

(3) How have illness levels changed over time? In particular, has the earlier differential between the PWP
and PWK groups, on the one hand, and the PWE group, on the other, decreased with time?

(4) How do the physician-reported physical examination findings compare to the self-reported diagnoses,
symptoms, and complaints from the 1984 questionnaire? Are some physical findings under-reported or
overreported, and do nonmedical factors influence this reporting?

(5) Can any signs of distinctive abnormal physical findings be seen in the PWE veterans who were seriously
malnourished at repatriation?

Methodology
Since March, 1983, the VA Department of Medicine and Surgery has been conducting medical evaluations

under a protocol set in DM&S circular 10-85-48. This protocol provides both a standardized format for medical
evaluation and a standardized format for collecting POW medical history, the latter including a detailed history
of captivity, repatriation, and postwar adjustment. The present proposal is designed to make use of this existing
data collection mechanism. It is
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important to note here that the VA Advisory Committee on Former POWs has previously recommended that the
information contained in the medical history and examinations noted above be collected and made available for
research use.

To date, approximately 22,000 examinations have been performed under this protocol. Given a universe of
roughly 80,000 former POWs, one can estimate that 500–600 men in the current NAS-NRC study group have
already received this examination at some VA Medical Center. These 500–600 examinations will be sent to NAS-
NRC for coding, abstracting, and tabulating, and the remaining portion of the NAS-NRC cohort will be
examined and those results similarly processed. The advantage of this proposal lies in its use of the current NAS-
NRC cohort, which has two notable properties: it was statistically sampled to be representative of WW II and
Korean conflict POWs, and it includes comparable control groups. These two characteristics distinguish the
NAS-NRC cohort from any self-selected sample of men who have presented themselves for examination and
allow sound inferences and generalizations to be made from the study cohort to the whole population of former
POWs. The following paragraphs outline the methodological process in more detail.

The NAS-NRC cohort has been matched against the VA's file of completed examinations, using SSN
(Social Security number) and claim number. This matching produced a file of NAS-NRC study veterans who
have already been examined by the VA, and this file was then used to produce a separate list of examined POWs
for each VA medical center. These lists have been sent to the VA medical centers, and because the POWs on
these lists have already been examined, each VA medical center has only to send copies of their completed
examination forms to NAS-NRC. NAS-NRC has already begun to abstract, code, and computerize the completed
examinations it has received.

While the already completed examinations are being processed, work will begin on the remainder of the
cohort. All three POW groups (WW II Pacific, WW II European, and Korean conflict) were traced for the earlier
survey, and mailing addresses have been obtained for approximately 90 percent of them. Letters of invitation
will be mailed to these veterans, urging participation in the VA medical evaluation protocol, and requesting the
veteran's permission to forward their name to the closest VA medical center for scheduling of the actual
examination. Table 1 shows the number of POWs and controls by theater and by examination status.

Because the examination of controls necessitates additional clearance from the Office of Management and
Budget (OMB), this examination will be addressed in a separate circular. For completeness, however, the
process of non-POW control examinations is briefly outlined here. When clearance to examine is obtained, NAS-
NRC will begin tracing the WW II and Korean conflict controls. This tracing includes matching against the VA
BIRLS file to ascertain mortality and to obtain SSN. With SSN the living controls can then be forwarded to IRS
through NIOSH for address finding. Veterans who are not traced through IRS will be given to commercial
tracing firms to locate. Located control veterans will then be mailed the same invitation as the earlier POWs. The
progress of examinations in both groups will be tracked so that copies of examinations can be requested as soon
as they have been completed; some site visits will be made to monitor examination processes.

As part of the medical evaluation process, both POWs and controls will be invited to undergo further
psychological testing; when clearance form OMB is obtained, these psychological tests will be mailed to
individuals and returned directly to the NAS-NRC. The psychological test battery will consist of the following:
(1) the 21-item Beck Depression Inventory; (2) the 20-item Center for Epidemiologic Studies Depression Scale;
(3) the 90-item Hopkins Symptom Checklist ; and (4) a posttraumatic stress disorder checklist.
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The psychiatric consultation, part of the usual medical evaluation, has traditionally been unstructured, thus
permitting great differences in the documentation and recording of clinical findings. For research purposes, a
structured and more standardized clinical psychiatric assessment will be incorporated into the psychiatric
consultation. This will be accomplished by including the posttraumatic stress disorder portion of the SCID-NP-V
(Structured Clinical Interview for DSM-III-R, Non-patient Version), which is currently also being employed in a
national study of Vietnam veterans and PTSD. Moreover, the SCID-NP-V is fully compatible with DSM-II-R,
assuring a common framework for diagnosing and reporting psychiatric disorders. The incorporation of this
portion of the SCID-NP-V into the customary psychiatric consultation thus provides an opportunity to "calibrate"
the psychiatric examination, facilitating the comparison of results to ongoing and future studies.

Copies of all completed medical evaluations will be abstracted, coded, and computerized. All medical
examination, psychological testing, and disability data will be matched to the NAS-NRC master file to create a
study file containing medical examinations, psychological tests, VA hospitalization experience, VA disability
history, military service history, and POW captivity history. The study file will be analyzed to address the
questions posed earlier, and a report will be prepared and submitted for publication.

Discussion
In this section, we address some of the practical issues in the study as outlined. Based on current data, it

appears that roughly one-quarter of the NAS-NRC POW cohort has already presented itself to the VA for the
medical examination protocol; this is approximately the same percentage as in the universe of all POWs. Thus,
there are already approximately 600 NAS-NRC study veterans examined. Because protocol examination rates
appear to be declining with time it is not reasonable to simply wait for more study veterans to present themselves
to the VA for examination.

Confounding factors play an important part in the analysis of the data from this epidemiological study. An
advantage of the longitudinal data base provided by the NAS-NRC cohort is that many possible confounders of
health and disability have been recorded: demographic data, such as age, race, marital status; military data, such
as duration of service, rank, theater of service; and data from other sources, such as smoking and drinking
behavior from the current questionnaire. These factors can be controlled in analysis when outcome measures are
compared and when associations with other risk variables are calculated.

VA CIRCULARS 142

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e
us

e 
th

e 
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Copyright © National Academy of Sciences. All rights reserved.

The Health of Former Prisoners of War: Results from the Medical Examination Survey of Former POWs of World War II and the Korean Conflict
http://www.nap.edu/catalog/2036.html

http://www.nap.edu/catalog/2036.html


Table 1 Estimated Sample Sizes for POW Medical Examination Study

POWs
War period and theater Already examined To be examined Total CONTROLS
WW II, Pacific 175 475 650 700
WW II, European 95 280 375 385
WW II, European (malnourished) 60 190 250 -
Korean conflict 220 620 840 850
Total 550 1,565 2,115 1,935
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Veterans Administration CIRCULAR 10-88-117
Department of Medicine and Surgery
Washington, DC 20420 October 7, 1988

TO: Regional Directors; Medical District Directors; Directors, VA Medical Center Activities, Domiciliary,
Outpatient Clinics and Regional Offices with Outpatient Clinics

SUBJ: Examination of Controls in the Research Study of Former Prisoners of War (OMB 2900-0427)
1. PURPOSE: The purpose of this Circular is to outline the methodology necessary to conduct examinations

of nonprisoner of war veteran controls who are part of the research study of former POWs (prisoners of war).
Because the research study is only a one-time study, this Circular will not be incorporated into the Research
Manual (M-3).

2. POLICY: The Veterans Administration Office of Research and Development has contracted with the
NAS-NRC (National Academy of Sciences-National Research Council) to conduct a research study focused on
the long-term health effects of imprisonment as a POW. Circular 10-87-138 contained the methodology for
examining POWs; this Circular discusses the examination of non-POW veteran controls.

3. DISCUSSION:
a. As noted in Circular 10-87-138, studies of former prisoners of war have shown that the physical

deprivation and psychological stress endured as a captive have lifelong effects on subsequent health and social
adjustment. A crucial part of the scientific design of such studies is the comparison of the health of former POWs
to that of veterans of comparable service who were not POWs, that is, non-POW veteran controls.

b. The NAS-NRC is currently conducting, under VA contract, a morbidity survey of former prisoners of
war of WW II and the Korean conflict, continuing an ongoing longitudinal study began in the early 1950's. The
design of the study was outlined in Circular 10-87-138, and this Circular adds the examination of non-POW
veteran controls to the study.

4. ACTION:
a. General Outline of the Research Study:
The NAS-NRC has already invited the POWs in their research study to participate in the DM&S POW

protocol examination program, and they soon will also invite non-POW veteran controls to participate. Once
these non-POW controls agree to participate, their reply form will be sent to the nearest VA medical center for
examination scheduling, just as the reply forms for POWs were sent. All reply forms will be accompanied by the
NAS-NRC POW Examination Schedule List, as described in Circular 10-87-138. All of the steps outlined in
Circular 10-87-138, paragraph 44.,(1)-(6) will apply to the examination of non-POW controls. Non-POW
veteran controls should not, however, be added to the DM&S POW Tracking System.

b. Conduct of the Examination of Non-POW Veteran Controls
(1) The conduct of the examination of non-POW veteran controls will be identical, as much as possible, to

the conduct of the examination of former POWs as outlined in Circular 10-87-138. The same examination
processes should be
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undertaken for non-POW controls, namely: physical examination, mental health evaluation (including the
structured clinical interview for DSM-III-R in Attachment E of Circular 10-87-138), social work interview, and
psychological testing (using VA Form 10-20844-a through d).

(2) The POW Medical History form, VA Form 10-0048, will be filled out only partially, as follows:
items 1–12 and 14, leaving out references to time of capture and time of repatriation;
items 29, 30–37, using experiences during combat rather than captivity;
items 39–42, again with combat replacing captivity; and
items 54–60 and 62, with release from active military duty replacing repatriation.
Copies of the completed examination package should be sent to the address listed below in paragraph (5).
(3) The NAS-NRC has agreed to reimburse examinees for their travel. When the examination has been

completed the examinee should be given a copy of the "NAS-NRC Travel Reimbursement Request" (Attachment
A) to be filled out while at the VA medical center and mailed to the NAS-NRC. The NAS-NRC will handle all
details of reimbursement after the travel requests have been received. Mail these requests to

Medical Follow-up Agency
National Research Council
2101 Constitution Avenue, N.W.
Washington, DC 20418
(4) Each VA medical center will need to secure the approval of its local Research and Development

Committee and Subcommittee on Human Studies. The material attached to VA Circular 10-87-138 may be used
for this purpose, and it is permissible to combine the application for approval for examination of non-POW
controls with the earlier application for examination of POWs.

(5) Questions concerning this Circular and completed examinations may be addressed to the following:

QUESTIONS TO: FORMS TO:
Dr. William Page Mr. David Thomas (151J)
Medical Follow-up Agency Medical Research Service
National Research Council VA Central Office
2101 Constitution Avenue, N.W. 810 Vermont Avenue, N.W.
Washington, DC 20418 Washington, DC 20420
FTS 737-2825 FTS 373-3939
Commercial 202-334-2825

5 REFERENCES: VA Circular 10-87-138.
6 RESCISSIONS: This DM&S Circular will be rescinded on October 9, 1989.
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7. FOLLOW-UP RESPONSIBILITY: Assistant Chief Medical Director for Research and Development
(151).

(signed)
ARTHUR J. LEWIS, M.D.
Deputy Chief Medical Director
Attachments

DISTRIBUTION:
SS (151F)

COA: (10) only (101B2)-5
FLD: RD, MDD, MA, DO, OC & OCRO-1 plus 200-2
EX: Boxes 44-6 & 88-2, Boxes 104, 60, 54, 52-1 each & 63-5
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ATTACHMENT A CIRCULAR 10-88-117
October 7, 1988

NAS-NRC TRAVEL REIMBURSEMENT REQUEST
DATE:__________
NAME:______________________________
ADDRESS:______________________________
______________________________
NAS-NRC Case number:____________________
VA medical center name:____________________
Number of trips made:__________
Number of miles traveled per round trip:__________ Under 5
__________ 5–10
__________ 11–20
__________ 21–50
__________ 51–100
__________ More than 100
Mileage rate: 21 cents per mile up to $75.00 maximum per trip.
Minimum payment $5.00 per trip.
_______________________________________________________

Traveler's signature (must be signed to receive reimbursement)

VA FORM 10-20877 A-1
AUG 1988
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B

List of Site Visits to VA Medical Facilities (with Map)

Date Sites
February 1987 Miami VAMC, Riviera Beach OPC, Tampa VAMC
February 1987 Loma Linda VAMC, West Los Angeles VAMC (Brentwood and Wadsworth divisions), Long Beach

VAMC
June 1987 Boston OPC, Boston VAMC, Northampton VAMC
May 1988 Manhattan VAMC, Bronx VAMC, Brooklyn OPC, East Orange VAMC
June 1988 American Lake (Tacoma) VAMC
October 1988 Allen Park (Detroit) VAMC, Saginaw VAMC
December 1988 San Francisco VAMC, Palo Alto VAMC, Sacramento OPC
February 1989 Phoenix VAMC, Tucson VAMC
July 1989 Martinsburg VAMC
August 1989 Asheville VAMC
November 1989 Minneapolis VAMC
February 1990 Dallas VAMC, San Antonio VAMC
June 1990 Salt Lake City VAMC
January 1991 Albuquerque VAMC
June 1991 Buffalo VAMC
August 1991 Denver VAMC, Sheridan (Wyoming) VAMC, Miles City (Montana) VAMC

VAMC = Department of Veterans Affairs Medical Center; OPC = Outpatient Clinic.
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C

Detailed Diagnostic Data from the Medical Examination

This appendix contains detailed diagnostic data from the medical examination for each POW and control
group studied. In contrast to the other tables in this report, however, the data in this appendix are not person-
based counts—each mention of a particular condition is counted, even if it occurs many times for the same
individual in different parts of a single examination. The data have been aggregated to the 3-digit ICD code level
by truncating additional 4th and 5th digits.
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