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An Assessment of Health Status among Medical Research
Volunteers Who Served in the Project Whitecoat Program at Fc:rt
Detrick, Maryland
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Kelly T. McKee, Jr., MD MPH{

Between 1054 and 1973, more than 2,000 men eni&ring mili-
tary service as conscientious objectors participated in Project
Whitecoat as medical research volunteers for the Army’s bio-
logical warfare defense program. An assessment of selfre-
pﬁriciﬂ current health statys among 358 “exposed” individu-
als and 164 unexposed control subjects found no conclusive
evidence that receipt of investigational agents was related to
adverse healih outcomes. No differences in current overall
health, current exercise levels, self-reported symptoms, and
self-reported medical conditions were seen between the study
groups. Possible associations were seen between exposure 1o
antibiotics or other bivlogical agents and sel f're;}{med asthma
{13.0% vs. 2. 4%, relative risk [RR] = 6.00, 95% confidence
interval [CT] = 108-34.90, p = 0.,080), as well as between
reteipt of mlar&mw vaccine(s) and sell-reported asthma (13.3%
vs. 2.4%, RR = 6,15, 95% CI = 1.06-38.70, p = 0.049] and
increased frcqnenm;sevemv of headaches [35.6% vs. 18.3%,
RR = 2.48, 95% CI = 0.99-8.15. p = 0074} Emwevw the size
of the population under study was insufficient to assert with
{fumfmmw that these statistical associations are real,

Introduction

"ztif:fi States government éfforts to counter the threat of
U biological weapons have their genesis in the War Bureau of
Consultation. a commigsion of the National Academy of Sci-
SH0ES mﬁtwasfczmzeaﬁ at the request of Secretary of War Harold

Stimson in 1941 This group recommended the urgent cre-

ation of a program of research to address the problem of Holog- -

ical warfare and, in 1942, President Rovsevell authorized Mr.
Stimson to establish the War Research Service as a unit of the.
Federal Security Agency for this purpose. The War Research
Service, headed by George Merck {president of Merck Pharma-
ceuticals), EZ{?Z‘EF‘deﬁ s undertook a program of study of bicleg-
{eal agents, conduceted with "utmost secrecy.”™

W zih inereasing appreciation of the scope and complexity of a
large-seale program of research and development in this area,
the War Research Service requested thai the U.S. Army Chem-
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ical Warfare Service assume responsibility. The initial sile s¢-
Tected for the program was Edgewood Arsenal, near Aberdeen,
Marviand. In 1943, a small National Guard airfield [Detrick
Field) just outside Frederick, Maryland, was purchased by the
War Z}ﬁmm nent, and the hub of the operation was moved {0 the
renamed Camp Dedric)

The Qffice of the Army Surgeon General was involved in the
biological warfare research and develo opment profram from the
ime of ifs in on in 1941, but it was not divectly responsible
for any activities tntil 1956, when the U8, Army M Medical U nit at
Camp Detrick was activaied with a mission to evaluate the
threat of hiokogical warfare and to develop appropriate {’(}H?‘iif‘v
measures,’ During the same year, Camp Detrick became Fort
Detrick. From that time to the present, Fort Detrick has been the
hame of the nation’s biological warfare defense program. The
Army Medieal Unit was redesignated the U.S. Army Medical
Research Institute of Infeciious Diseases (USAMRIID] in 1968,
The coniributions of USAMRIID and ils predecessor to military
medical research and national security are legion, and the
planned integration of mem with National Institutes of
Health and Department of Homeland Security programs
through the formation of a national blodefense campus at Fort
Detrick® ensures its future leadership role in this area.

Pm;eci Whitecoat was the tile given to an Army research
program “to use human volunieers in medical ! studies fo evalu-
ate the effect of ceriain biological pathogens upor humans Inan
effort io delermine the mm{*mmm:a to aitack with biclogical
agents” (W.S. Augerson, 1976, cited in Ref. 4, p 201 The objec-
'm es of the studies nyvolved were to develop medical defenses
agsﬂmi biclogical warfure and included technigues for rapid
diagnosis, mlprzwed therapeutic and prophylactic agents, and
devel opment of vaceines against biological weapons and en-
demic disease threats. The program evolved afler a series of
meetings in 19541955 between represeniatives of the Army
Surgeon General and the Seventh Day Adventist Church. With
the background of the Church’s pu’mnph’ and practice of
medical service and encourngement of noncombataney and its
longstanding cooperation with the military in heallh and medical
practice, Project Whitecoat became an accepted and 1(‘%9”(‘16(1‘1

vehicle by which conscientious objectors could serve the nation.*
From its ineeption in 1854 to its fermination i 1973, approxi-
mately 2,300 individuals participated in this program, more than
0% of whom were Seventh Day Advendsts. The group particl-
paled in more than 135 clindeal research
sure (o live agents, receipt of investigational vaceines. and studies
of medabolic and psychologicsl sffects of environmental- and infec-
tion-induced siress.® Most volunieers participated in af least one
project. whereas some participated in several. The current study
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was designed to assess the long-term effects on the healih of thes
e zvsisizrw from their involvernent in this vital program.

Methods

Study Design

This was a controlled, unblinded. relrospective, cohort study
=ss the health status of individuals who velurisered o
participate in Project Whitecoat &l Fort Detrick, Marviand, dur-
ing 1955-1973,

Study Population
Approximalely 2,300 men who entered military service and
were classified as conscientious objectors participated in Project
Whitecoat. Most were assigned 1o ?m Detrick, Marvland, and
individuals there were a«wzmeﬂ variety of duties in support {51
the medical research efforts at the fmh*%,‘ Some werlxetf
technicians in research laboratories, some worked as hospt
corpsmen, and others were assigned predominantly ad
tive duties and responsibilities. Periodically. the group member-
ship was approached regarding inferest in participating as vol-

unteersfor clinieal research studics. Most studies were relatéd

to exposure to infectious diseases, for which volunicers would
recelve proven therapies and occasionially investigational pro-
phylactic agents fe.g.. vaccines).

Subjects for this study were recruited from among the mem-
ber: sht p of the Project Whitecoat alumni g group. A total of 358
mes wtm were exposed 10 an infectious agent or vaccine (study
* group) and 184 men who participated in research %Iwiwi»« ak
unexposed control subjects {control groug) eﬁreﬁ:i‘ after signing
8 xz*x‘:i{w m:iarmm% mnwf*m agreement. to complete a self-ad-
v that inguired about health status., on-
; nd signs, reproductive sulcomes, and
ffmm«f or conditions diagnosed by competent medical author-
iies. The study was revi m&d and appmvwcﬁ >y the institutional
review board at USAMRUD. as well 45 by the Human Subjects
Rescarch Review Board of the U.S, Army Szfremn Gm@ml

Exposure Histories

Ru ords for pmw pation in clinjedd protocals, inchuding re-
Lol vaceines and disease-causing agenis, were obtained ’f:;;'

rw wa:exﬁ archives at USAMRID. The name and tvpe of study i
which each volunteer participated were extzmm from mc&e
“mmﬁs and entered into an automated database for analvsis. A
total of 197 volunteers received investigational vaceines. The
avail ,z%; e data did not allow distinetion between live vaecirnes
and killed/foxoid produacts, nor did they allow enumeration of
thv numbers of different vaccine candidates involved in lesting.
Two hundred eleven individuals were exposed 1o disease-caus-
ing agents (some of which might have mvolved exposure to
different strains of a given pathogen), and 46 received antibiot-
ies or other therapeutic agents {in physiological or other studies

separate from freatment for exposures in other protocels),

- Btatistical Analyses

The y* and Fisher exact {ests were used to POMIPATE propoer-
tions and the 1 test was used o f*ompaﬁ* mean differences
between the exposed {study] and control groups. Rate deicza
- ences belween groups were compared with Fisher exact tests
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adjusted for multiple comparisons using a resampling | zx)oiz«u'ag}
approach (SAS MULTTEST] for sets of related variables {e.g..
svmploms, diseases and condifions, and reproductive out-
comes). To examine the effect of multiple exposures in the ex-
posed [stuidy) group by ifself. logistic regression anaiysis of the
number of studies in which wbm s were enrolled was used. To
examine (he pessibility that confounder variabiles could explain

group differences, further analysis was done using logistic re-
gression analysis of dmuwrzzp%m variables. &mgﬁmg} analysis
was conducted based on class of expositre vaccine. pathogen,
or therapeutic agent). Effects of individual agents were as-
t for vonclusive
results, All analyses used SAS version 8.2 (SAS Institute, Cary,
North Carolina).

The statistical power of this study to detect rate dilferences
between groups was assessed using a power analysis program.”
With the sample sizes of 358 conirol subjects and 164 study
subjects, with testing at the 8% level of significance {one-tailed),
a nmmn&i zﬁm:n{:r* in relative risk (RR) of twolold eould be
s of health-related
outepmes, over amangs of bewi«fx ound health condition rates im

- the controb subjects: -

Results

Study Population Characteristics
Study suhjects were male and predominantly (91.0%) Cauca-
stan. The mﬁdmn duration of assigrunent at Fort Detrick was 2.0

years (range, 0-8 years). The mean age of the population at the

iime thal the survey was perforimed was 58.4 years (range,
48-79 years); the majority of study subjecls were highly edu-
cated [58.2% possessed college or graduate de rees. Although
12.8% of those completing surveys were retired at the time of the
study, less than one-half (47.9%) were ful liy emploved. No de-
mographic differences were found between subjects who had
been exposed to test agents in the course of participation in
clinieal research studies and those who had served as control
subiects Tor the same studies TTable I

Eighty-seven perx‘@m of the study participants reported their
current state of heaith as good or ex
fo engage in at leasl some exercise every week, Exposed and
control subjects did not differ with regard to current overall
health status or current exercise level (Table 11},

A relatively small proportion of individuals reported tobaeco
and/or aleohol use., Only 14.9% of survey respondents admitied
to having ever smoked cigarettes, 7.7% to having ever smoked
cigars, 7.9% to having ever xmmkaé a pipe. and 1.1% fo having
ever used chewing tobaceo or sruff. Aside from a slightly hwm
percentage of subjects who had been exposed o test agents
claiming {o have quit smoking cigareites, no differences between
the exposed and control groups with regard to tobacco and

~ alcohol consuniption were evident [Table ).

Exposures

Among the 358 **\prxseri subjects,
study while assigned to For{ Detrick, 75 partivipated in two
studies, 17 participated i three studies, and 1 participated in
four studies. Vaceine exposures included Venezuelan equine

encephalitis [73 persons). tularemiz {45 persons). vellow Eev&*
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TABLE I
DEMOGRAPHIC DATA

Study Coritrol
{n= 358 {n=184 p°
Race (%)
Cancasian 808 91.5 0,832
African American 3.6 4.3
Other 5.3 4.3
Male 100.0 100.0 NT

58.4 (47-74) B&.5 [46-79)0.822
1.5 {«<1-8) 0.635

Mean age, vears (rangel
Mean time spent at Fort Detrick, LB {1 -8}
years {range)

Served in military (%) 100.0 100.0 NT
College degree or higher (%) 55,9 63.4 0.126
Current employment, status {4
Retired 1.7 5.2 0.145
Employed full-time 51.1 40.9
Employed pari-time 31.0 384
Not working because of 5.6 5.5
cisability
% Tests are bvo-tatled. NT, not tested.
TABLE IT
HEALTH AND BEHAVIORAL CHARACTERISTICS
Study  Control !
[n« 358 {(n= 164 p*
Curreni healih status (%) 0375
Exeellent 394 47.6
Good 46.6 41.5
Fair 10.6 8.1
Poor 2.8 1.8
Current exercise level (86 0.579
None ) 25.4 20.1
More than 5 iimes/week 109 10.4
Up ta 5 times/week 60.1 85.9
Disabled a1 3.0
Tobaceo history
Ever smoked cigareties %) 14.8 152 0,806
No. of packs/day {mean) 1.0 1.5 0.285
No. of years smoked {mean) 10.0 1.8 0.500
Quit {among those ever 96.2 800 0.031
smoked) %4} :
Years since quitting mean) 23.0 16.5 0.084
Ever smoked pipe (%) 7.5 85 0726
Byer smoked clgars (%) w8 78 1.000
Ever dipped snuff/used chewing 1.4 0.6 0670
- tobaceo %6}
Alcohol use, ever drink (%) 15.1 185 0.206

#Tests are bwo-tailed,

{31 per sons), Bastern equine encephalitis (29 persons), Western
equine encephalitis (28 persons), plague (13 persons), § fever
(11 persons), Rift Valley fever (8 persons), anthrax (7 persons).
chikungunya (six persons), and adenovirus {4 persons), Virulent
agent exposures included Coxiella bumetil (Q fever) (58 per-
sons). sand fly fever (30 persons}, staphylococcal enterotoxin B
{20 persons); Francisella tularensis (tularemia) (11 persons),
Venezuelan equine encephalitis {7 persons], and Pseudomonas
endotoxin (2 persons). Antibiotic and other therapeutic agent
exposures included fetracycline (25 persons). amino acids (15
persons}, chloramphenicol (4 persons), and tyrosine {4 persons).
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Subjects who vohunteered fo pariicipate in virulent bacterial
agent exposure studies (e:g.. O fever or tularemia) also received
curative antibiotics during, or at the conclusion of, each project.

Outcomes
Most (87%) study participants reported having had children.

The proportions of exposed and control subjects with children

were similar (87.4% and §6.0%, respectively). A total of 1,052
children were reported to have been sired by the 522 study
participants, The vast majority (92,3%) of these children were
reported as normal and healthy. No differences between exposed
and control groups in the numbers of children per individual,
children with congenital abnormalities, or children with mental
retardation were seen (Table I, '

No differences between exposed subjects and control subjects
were seen with regard to self-reported clinical signs and symp-
torms or diseases (or other medical conditions) (Tables IV and V),

When symptoms and diseases among individuals who had re-

ceived all vaceines and those who had received all virulent
agenis were examined separately, there remained no differences
between the groups. Asthma was reported more frequently
among the group of subjects exposed to all antibiotics or other
nonagents than among control subjects (13.0% vs. 2.4%, RR =
6.00, 95% confidence interval |CI] = 1.03-34.9, p = 0.050, afier
adjustment for multiple comparisons).

Attempts to assess frequencies of clinival signs and symp-
toms or diseases by individual vaccine, individual virulent
agent, and individual antibiotic/other agenl exposure yielded
numbers too small for meaningful analysis for all except recip-
fents of Venezuelan equine encephalitis vaccine(s], tularemia
vaceine(s), or virulent €. bumefil. Among these exposures, a
possible assaciation between asthma and receipt of tularemia
vaceine(s) was observed (13.8% of vaccinees vs. 2.4% of control
subjects, RR = 6,15, 95% CI = 1.03-86.70, p = 0,049, after
adjustment for multiple comparisons). In the same cohort, an
association with an increased Irequency of headaches (never or
rarely a problem vs. occasionally or more frequently a problen)
among tularemia vaecinees was suggested (35.6% vs. 18.3%),
but the difference from control subgu,ts did not reach statistical
significance {RR = 2.46, 95% CI = 0.99-6,15, p = 0.074. after
adjustment for multiple comparisons). There were no differ-
ences in any outcome variables {general health, exercise Jevels,
reproductive outcomes, reported symptoms, or reported medical
conditions) between subjects participating in one study and
those participating in two or more studies {data not shown).

TABLEW
REPRODUCTIVE QUTCOMES

Conirol

Study
= 3581 (= 168 p°
No. of cliidren, mean {range) 20070 2.00-8] 0502

313 (87.4%) 147 (86.0%) 0.647
25 (7.0%) 151 0381

Had any children

Had children with birth defects
or mental retardaiion

No, of children (N = 1,05%)

“Normal/healthy” 598 (95.6%)] 206 (U5.0%) (1L.540

With birth/congential defects 24 (3.8% 14{4.3%)
With mental retardation &1L 1%} 2. 10 6 ) y
#Tests are two-tatled. \
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TABLE IV TABLE V
SELI-REPORTED DISEASES AND CONDITIONS SELF-REPORTED SYMPTOMS
% ' Study Study,  Comirol.  Study.  Condrol, ‘
Condition N, » . Symptem No. No. - * % 7
e T : e o Arthiraigia
. Amwlvidosis 000 100G uliraig . ,
| Anemis 6 L7 1000 Severe a1 15 87 81 0488
| Anenvia of chronic disease I6a . 1000 Q"If‘ﬁf‘"‘“’i” f% i f’i’ 28.9
Aplastic anemia 6 00 1,000 F%im" none 201 106 56.1 61.0
Arthritss 55 15.4 1000 patigue .
b S o165 Severe 26 773 43 0204
Y 1.000 Moderate G 35 VAR 238
us 74 { 000 Mild/none 232 118 848 720
9% 7.0 1.000 Myalgia
T 1000 Severe 10 7 28 43 0871
. f:3 5 {000 Moderale & 37 28,3 22.6
90 »3(; ng&}g Mild/none 268 120 745 732
erulonephritis o o0 1.000 msomnia N . _
Ipasture’s syndrome 6 00 1.000 severe 24 2 67 73 0789
Guillain-Barré syndrome 5 4 5 000 Maoderate 97 40 271 244
§‘§(‘£V.fi’?‘.’£¥"‘ T 55 15.4 1.000 Mitd /none 7 112 8562 68,3
16 o 00 1000 Depression |
0 4.0 1008 S < 13 . bl 4.6 4.9 1418
Hpertension 7% 918 1ooo Moderate B SR B
fmnmne complex disease 1 04 1,000 ‘;""m?}f noae w2 188 8Le 84l
fron defiviency anemia 1 03 1060 = }51\32{)?}_,-1&0&’:5 - " a0 noad
Kidney disease § 23 1.000 S\j;cifj " 9 I 3; . 1:; 0.9%9
Lewkemia o000 1000 savderate e 2 o e
Law white blood cell cound. § 28 & 0.964 Mﬂ?’fm"fm ) 268 136 832 2.9
Lupus SO (X1 y 1000 A‘»ﬁimn;‘na; paln _ .
Multiple myeloma f 00 0 1000 DEVEIT 4 2 B 12 0357
Maltiple sclerosis 108 0 1.000 Moderate Ao 4 128 83
Nenritis ) 2 08 o 1000 Mild/none 308 148 SR 8.2
Parkinson's disease 308 1 08 1000 Headache . . o o
Platelet problems 8 08 3 18 LD 2 o é 7 i}f, 0.504
Prevmonia 43120 24 146 1000 J 2 s ;‘
Preumonitis 103 0 00 1.000 o W e BS A7
Relter's syndrome 1 88 1 06 LW Malaise : _ i s
Rheumatoid arihrifs 4 L1 3 18 1000 Severe 18 o 50 37 0593
Sarceidosis 2 a8 g 12 Lom Moderate &7 18 15.1 110
Serum sickness ¢ 00 0. 00 L00D Mild/mone 203 140 818 854
Siigren's syadrome S0 60 0 00 1000 Tremors _ ) o i -
Temporal arteritis 108 1 06 100D Severs ! : 03 06 67
Thyreid disease O3 7 43 1000 Maderate 13 8 a6 - 48
Uieers 25 $.4 748 0.998 Mild/nere 344 158 8.1 845
Useitis 206 0 00 1000 Fevers ) o
Vasculitis 000 2 L2 1000 Severe o U 68 G0 oes
Vitamin By, deficienny Z 08 1 4.6 1000 : }‘f . ?fj . '} f ¢ ‘3?
Wegener's gramtomatosis 0 08 0 00 1000 ad 158 953 963
Tokal 427 222 ) .
‘ o 4 2 11 12 0.746
i alled Fisher exact fest adjusted for mulliple comparisons Moderate a1 11 8.7 8.7
{hovtstrap. - Mild/none 323 181 90,2 2.1

Discussion

Men entering military service between 1955 and 1873 whe
volunteered to serve at Fort Detrick in Project Whitecoat partic-
Ipated in & wide variety of clinical research studies involving
exposure Lo investigational vaccines, pathogenic agents. oiher
biologicals {such as antibiotics). and environmential siresses, for

the purpose of preparing our nation against the threat of bio-

Jogical warfare. Most, bul not all. Project Whitecoat parficipants
; were members of the Seventh Day Adventisi Church. Individa-

Military Medicine, Vol 170, March 2005

“ Comparisons by y* lest except us noted,
“Two-tailed Fisher exact test,

als were recruited from the ranks of enlisted soldiers {predomi-
nantly draftees) with a 1-A-0 {conscientious objector) classifi-
cation who were engaged in basic or advanced individual

training at the Medical Training Cenfer. Fort Sam Houston,

Texas. Upon arrival at Fort Detrick, personnel underwent a
complete series of medical evaluations {including detailed his-
tory. physical examination. and laboratory studies] and then
were assigned 1o & variety of duties within the Medica! Research
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Unit /USAMRIID, such as laboratory technician, animal care-
taker, medic, or supply clerk. All duties were noncombatant in
nature. All remained full-time soldiers, and most remained at
Fort Detrick for the duration of their service obligations. No
special consideration or privileges were accorded Project White-
coat participants.

When volunteers were needed for specific research studies, a
briefing to an assembly of Project Whitecoat personnel was pro-
vided by the commanding officer. regarding the nature and
purpose of the project, the risks involved, and the requirements
for each participant. Questions were then entertained. Those
expressing interest in participating were subsequently inter-
viewed individually; details of the study were recounted, mdi-
viduals were allowed to ask questions, and, if the individual
again expressed interest in pariicipating, signed consent was
obtained {(USAMRID 1969 Fact Sheet, ¢ited in Ref. 8.

During the course of the program, Project Whitecoal volun-
teers participated in approximately 150 studies.® Although
some of the projects remain classified, the vast majority of the
work was conducted openly and was reported in the scientific
and medical literature. No fatalities directly attributable to par-
ticipation in these clinical trials occurred. Although the trials
met and ofien exceeded the ethical standards of the day for
research involving human subjects, the current clinical re-
search climate would preclude repetition of many of these stud-
ies today. The data obtained from research. involving Project
Whitecoat volunteers therefore stand as unique and represent
the only human data available in many areas,

To date, there has been no systematic atiempt to assess the
long-term impact of these exposures on the health of Project
Whitecoat volunteers, In 1991-1992, & questionnaire designed
to capture reflections on their experiences, the reasons behind
their interest in participating in the program, and demographic
profiles was completed by approximately 200 former partici-
pants.* One question in this survey addressed potential residual
effects of program participation on health. At that time, only one
individual in the program had been awarded a service-con-
nected disability designation. A “few” other Project Whitecoaf
parlicipants cited program participation as a cause of current
medical problems; none was confirmed by medical review,® The
current study was an attempt to objectively assess the impact of
participation in clinical research studies by the Project White-
coat population by comparing questionnaire responses from
those who were exposed to agents, biologicals, or other potential
stressors and those in the program who served as control sub-
jects for the experiments,

Analyses of questionnaires compleied by volunteers for this
study provided no evidence that exposures sustained by partic-
{pants in Project Whitecoat were associated with adverse bealth
outeomes. The exposed and control groups were comparable in

187

most demagraphic and lifestyle paramelers. No differences were
reported in overall health status between the fwo groups, and
there were 1o evident effects on reproductive outcomes, Asthma
was reported more frequently among subjecls exposed 1o anti-
biotics or other inert substances than among control subjects.
and similar borderline higher frequencies were observed for
reported asthma and headaches among subjects exposed to
tulareniia vaccines. However, the size of the population under
study proved insufficient to conclude that these statistical as-
sociations were real,

This study has a number of shortcomings. Morlality tales
could not be assessed because of incomplete reporting for the
total Project Whitecoat population. There are selection and other
biases inherent in a volunteer study of this nature, which might
have affected our findings. The sample sizes avallable were in-
sufficient fo detect rare health effects, Furthermore, no labora-
{ory studies were performed as part of the study, and no review
of medical records was atiempted. Therefore. health conse-
quences from exposures experienced by Project Whitecoal par-
ticipants might have been missed. However, the dearth of evi-
dence suggesting adverse health effects reported by the
volunteers who agreed fo participate argues against such a
possibility.

Project Whitecoat represents an important chapter in the
history of miedical defense against biologieal weapons and in
human experimentation. The men who volunteered {o particl-
pate in the seminal studies that provided proof of concept in so
many critical areas should be heralded for their contributions io
seience and medicine in both the military and civilian seclors, It
is gratifying that no adverse impact on the overall health of
Project Whitecoal vohunteers could be conclusively attribuled to
their participation in these important research studies.
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