BNMIC Complementary and
Alternative Medicine

Research article

@,

BiolVled Central

Prospective investigation of complementary and alternative
medicine use and subsequent hospitalizations
Tyler C Smith*, Besa Smith and Margaret AK Ryan

Address: Department of Defense Center for Deployment Health Research, Naval Health Research Center, 140 Sylvester Road, San Diego, CA

92106, USA

Email: Tyler C Smith* - tyler.smith2 @med.navy.mil; Besa Smith - besa.smith@med.navy.mil; Margaret AK Ryan - margaret.ryan@med.navy.mil

* Corresponding author

Published: 8 May 2008
BMC Complementary and Alternative Medicine 2008, 8:19  doi:10.1186/1472-6882-8-19

Received: 23 July 2007
Accepted: 8 May 2008

This article is available from: http://www.biomedcentral.com/1472-6882/8/19

© 2008 Smith et al; licensee BioMed Central Ltd.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract

Background: The prevalence of complementary and alternative medicine (CAM) use has been
estimated to be as high as 65% in some populations. However, there has been little objective
research into the possible risks or benefits of unmanaged CAM therapies.

Methods: In this prospective study of active duty US Navy and Marine Corps personnel, the
association between self-reported practitioner-assisted or self-administered CAM use and future
hospitalization was investigated. Cox regression models were used to examine risk of
hospitalization due to any cause over the follow-up period from date of questionnaire submission,
until hospitalization, separation from the military, or end of observation period (June 30, 2004),
whichever occurred first.

Results: After adjusting for baseline health, baseline trust and satisfaction with conventional
medicine, and demographic characteristics, those who reported self-administering two or more
CAM therapies were significantly less likely to be hospitalized for any cause when compared with
those who did not self-administer CAM (HR = 0.38; 95% ClI = 0.17, 0.86). Use of multiple
practitioner-assisted CAM was not associated with a significant decrease or increase of risk for
future hospitalization (HR = 1.86; 95 percent confidence interval = 0.96-3.63).

Conclusion: While there were limitations to these analyses, this investigation utilized an objective
measure of health to investigate the potential health effects of CAM therapies and found a modest
reduction in the overall risk of hospitalization associated with self-administration of two or more
CAM therapies. In contrast, use of practitioner-assisted CAM was not associated with a protective
effect.

Background

Complementary and alternative medicine (CAM) thera-
pies have been used for centuries in one form or another,
with deep roots in many ancient cultures [1,2]. Numerous
studies have reported prevalence of CAM use to be from
9% to 65% in the United States, Canada, Australia, Den-

mark, and the United Kingdom [3-12]. Variations in the
reported prevalence of CAM use likely come from descrip-
tions and classification of CAM [4]. CAM has been
described as a diagnosis, treatment, and/or prevention
that complements mainstream medicine by contributing
to a common whole, satisfying demand not met by ortho-
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doxy or diversifying the conceptual frameworks of medi-
cine [3]. With annual out-of-pocket expenditures related
to CAM use in the United States estimated at more than
$27 billion in 1997 [5], the prevalence of CAM use high-
lights its significance in the current healthcare environ-
ment.

Investigations of CAM use in US adult populations have
suggested that women, those of white race/ethnicity, and
those with higher education levels are more likely to use
CAM therapies [5,7,13]. Investigations of US military per-
sonnel have also suggested that those who use CAM are
more likely to be officers, in technical support occupa-
tions, report more sick days, and report more bodily pain

[7].

CAM is often used as an alternative or complement to
conventional medicine practices for prevention and/or
treatment of disease. Among the most commonly
reported CAM therapies are herbal medicine, massage,
high-dose megavitamins, and relaxation therapies
[5,7,13-17]. Uses range from daily vitamin or herbal sup-
plementation to ward off common colds, to therapies for
symptom reduction of chronic illnesses such as fibromy-
algia [18] or rheumatic diseases [19], for slowing or treat-
ing cancers [20-23], and for relief of symptoms from other
serious diseases such as AIDS [24,25] or diabetes [26].

There has been little research, however, into the possible
risks of unmanaged therapies [27-29] as well as the bene-
fits CAM use may offer in protection against disease or ill-
ness [30]. The objective of this study was to prospectively
investigate the association of CAM use with subsequent
hospitalization in a healthy, active-duty US military pop-
ulation with equal access to conventional medical care.

Methods

Study population

In December 2000, a random sample of 5,000 US active
duty and Reserve Navy and Marine Corps personnel was
drawn from military rosters of approximately 550,000.
Prospective participants were sent a questionnaire to
assess baseline health and use of CAM therapies [7]. There
were 1,446 who responded out of 3,683 who received a
study questionnaire and were eligible to participate.
Among the ineligible subjects, 16 did not meet the initial
enrollment criteria and 1,301 could not be located. Of the
3,683 eligible subjects, 49 refused to participate, 2,188
did not respond after repeated mailings, and 1,446
responded. This resulted in a response rate of 39.3%.
Some proportional differences existed between respond-
ers and nonresponders when considering gender, age,
marital status, rank, service branch, and occupational cat-
egory. Respondents were slightly different than the target
population of US Navy and Marine Corps, and tended to
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be older, married, officers, in the Navy, and in the field of
healthcare [7]. Reserve personnel (n = 74) were excluded
from these analyses due to differential access to Depart-
ment of Defense (DoD) healthcare, leaving 1,372
respondents included in this analysis.

This research has been conducted in compliance with all
applicable federal regulations governing the protection of
human subjects in research (Protocol NHRC.2001.0001).

Questionnaire data

The 10-page survey instrument was developed by the
study team to ascertain the use of CAM therapies, feelings
of general health, and some demographic characteristics,
while taking no more than 30 minutes to complete. Each
invited participant was mailed up to 3 surveys with pre-
paid return envelopes, based on a modified version of the
Dilman method [31]. Self-reported data included race/
ethnicity (white, Hispanic, black, Asian or Pacific Islander,
other), and salary (<$19,999; $20,000-34,999; $35,000-
49,999; $50,000-74,999; > $75,000). Also included in
the questionnaire were questions to assess general health,
bodily pain, medical care, and 24 questions regarding
health conditions in the previous 12 months (lung prob-
lems, pneumonia, respiratory infections; high blood pres-
sure; heart problems; diabetes; tumors or cancers;
digestive problems; urinary tract problems; gynecologic or
menstrual problems; neurological problems; sprains or
muscle strains; skin or dermatological problems; allergies;
dizziness; anxiety; depression; insomnia or trouble falling
asleep; addictive problems with alcohol or drugs; obesity;
chronic dental problems; arthritis or rheumatism; back
problems; severe headaches; any other kind of chronic
pain; and chronic fatigue syndrome). Health conditions
reported in the previous 12 months were categorized into
0-1, 2-3, 4-5, or 6 or more.

CAM data

Included in the questionnaire data were 13 practitioner-
assisted CAM therapies in the previous 12 months (acu-
puncture, chiropractic services, homeopathy, spiritual/
religious healing, energy healing, folk remedies, massage
therapies, self-help group, biofeedback, hypnosis, exer-
cise/movement therapy, psychotherapy, and art/music
therapy; categorized into 0, 1, or 2 or more), 8 self-admin-
istered CAM uses in the previous 12 months (high-dose
mega-vitamin, herbal therapy, homeopathy, prayer/spirit-
ual practice, energy healing, folk remedies, relaxation
techniques, and aromatherapy; categorized into 0, 1, or 2
or more),

Demographic data

Demographic data were provided by the Defense Man-
power Data Center, Monterey Bay, California. These data
included sex, age (categorized by approximate quartile age
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groups: 18 to 24 years, 25 to 31 years, 32 to 38 years, and
39 to 57 years), rank (categorized into enlisted and
officer), marital status (married or not), service branch
(Navy and Marine Corps), DoD primary occupational
specialties (10 major categories, defined by the DoD
Occupational Conversion Manual) [32], highest level of edu-
cation (some high school or diploma, some college, and
college degree), and date of separation from military serv-
ice.

Hospitalization data

Hospitalization data for each service member included, if
applicable, date of admission and up to 8 discharge diag-
noses coded using the International Classification of Dis-
eases, 9th Revision, Clinical Modification (ICD-9-CM) [33].
Data were captured from all DoD military treatment facil-
ities as well as any private hospitals billing DoD for care
during the period of December 1, 2000, through June 30,
2004. Hospitalizations were scanned in chronological
order, and diagnostic fields were scanned in numeric
order for the diagnostic codes of interest. Probability of
hospitalization for "any cause" was examined using time
until first hospitalization during the time period of survey
submission until June 30, 2004. Hospitalization data
indicating a diagnosis in the broad diagnostic category of
complications of pregnancy, childbirth, and puerperium
were not included.

Statistical analyses

Univariate analyses were performed to assess the signifi-
cance of associations between hospitalization, demo-
graphic, and baseline self-reported variables. An
exploratory analysis was developed to further assess varia-
bles of interest for significant associations and possible
confounding, while simultaneously adjusting for all other
variables in the model. Using regression diagnostics, col-
linearity among variables was assessed.

Cox's proportional hazards time-to-event modeling was
used to independently compare (1) the hospitalization
experience of practitioner-assisted CAM users with non
practitioner-assisted CAM users and (2) the hospitaliza-
tion experience of self-administered CAM users with the
hospitalization experience of non self-administered CAM
users, while accounting for attrition from active-duty serv-
ice over the follow-up period [34]. Follow-up time was
calculated from date of enrollment until hospitalization,
separation from active-duty service, or June 30, 2004,
whichever occurred first. The saturated Cox regression
model was reduced by a manual, backward, stepwise
elimination approach to investigate confounding, remov-
ing those variables that were not independently associated
at an alpha cutoff level of 0.05 and not determined to be
confounders. Adjusted hazard ratios (HRs) and 95% con-
fidence intervals (Cls) were calculated for the hazard of
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hospitalization. Additionally, the cumulative probability
of hospitalization as a function of time was graphed after
stratification by different levels of CAM use. All data man-
agement and analyses were completed using SAS, version
9.1.2 (SAS Institute, Inc., Cary, North Carolina).

Results

Data for this analysis were complete and available for
1,319 of the 1,372 active-duty personnel who had elected
to participate and submitted their questionnaire (96.1%).
There were 434 (32.9%) who reported practitioner-
assisted CAM therapies and 427 (32.4%) who reported
self-administered CAM therapies in the 12 months prior
to taking the survey (Table 1). Although the prevalence of
those reporting practitioner-assisted and self-adminis-
tered CAM use was similar, those using practitioner-
assisted CAM included only half of those self-administer-
ing CAM (Table 1). As shown in Table 1, 55% of the study
population reported fewer than 4 conditions in the previ-
ous year, 67% reported very good or excellent health, 56%
reported none or very mild bodily pain in the past 4
weeks, 45% reported being very satisfied with their con-
ventional medicine doctor, and 50% reported trusting
their conventional medicine doctor completely or a lot.
Demographic and military characteristics indicated that
78% of the study population were male, 50% were aged
18-31 years, 60% were married, 66% were white, 50%
had some college education, 52% earned $35,000 or
more each year, 82% were enlisted personnel, 77% were
Navy, and 22% were combat specialists.

Those reporting practitioner-assisted CAM therapy in the
previous 12 months were proportionally more likely to be
female, enlisted, single or divorced, white, with some col-
lege education, report 4 or more health problems, good
general health, and moderate to severe bodily pain. With
some variations, those reporting self-administering at
least 1 CAM therapy in the previous 12 months were pro-
portionally more likely to be female, officers, single or
divorced, combat specialists, white, with a college degree,
report 6 or more health conditions, and report moderate
to severe bodily pain (Table 1).

Regression diagnostics for investigation of the pairwise
correlations and the variance inflation factor suggested no
discernable collinearity among the variables, although
salary and rank were noted as moderately correlated. The
proportional hazards assumption was assured by visual
inspection of cumulative distribution function plots and
tested by the addition to the model of interaction terms
between the main variables and time. There were no sta-
tistically ~ significant  time-by-variable interactions
observed using a p-value cutoff of 0.10.
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Table I: Population characteristics by practitioner-assisted or self-administered CAM therapies

Characteristic Population Practitioner-assisted CAM Self-administered CAM
N=13I9 n =434 (32.9%) n = 427 (32.4%)
Number % Number % Number %

Practitioner-assisted CAM

0 therapies 885 67.1 -- -- 192 45.0

| therapy 254 19.2 - -- 102 239

> 2 therapies 180 13.7 -- - 133 31.2
Self-administered CAM

0 therapies 892 67.6 199 45.8 - -

| therapy 237 18.0 114 26.3 - -

> 2 therapies 190 14.4 121 27.9 -- --
Health conditions in past 12 months

0-1 conditions 216 16.4 29 6.7 45 10.5

2-3 conditions 507 384 145 334 145 34.0

4-5 conditions 327 24.8 127 29.3 112 26.2

> 6 conditions 269 20.4 133 30.6 125 29.3
Bodily pain in past 4 weeks

None/very mild 742 56.2 174 40.1 228 53.4

Mild 308 234 122 28.1 89 20.8

Moderate/severe 269 204 138 31.8 110 25.8
Satisfaction with conventional medical doctor

Not at all or not very much 196 14.9 77 17.7 73 17.1

Somewhat 528 40.0 187 43.1 185 433

Very 595 45.1 170 39.2 169 39.6
Level of trust in conventional medical doctor

Little or not at all 238 18.0 77 17.7 88 20.6

Some 423 32.0 140 323 130 30.4

Completely or a lot 658 49.9 217 50.0 209 49.0
General health

Poor or fair 65 49 26 6.0 27 6.3

Good 367 27.8 146 33.6 108 25.3

Very good or excellent 887 67.3 262 60.4 292 68.4
Sex

Male 1,029 78.0 323 744 301 70.5

Female 290 22.0 11 25.6 126 29.5
Age (years)

18-24 305 23.1 102 23.5 108 253

25-31 348 26.4 114 26.3 102 239

32-38 342 25.9 113 26.0 11 26.0

39-57 324 24.6 105 24.2 106 24.8
Marital status

Single or divorced 528 40.0 199 45.9 183 429

Married 791 60.0 235 54.1 244 57.1
Race/ethnicity

White 866 65.7 303 69.8 293 68.6

Hispanic 123 9.3 28 6.5 37 8.7

Black 190 14.4 59 13.6 54 12.7

Asian and Pacific Islander 92 7.0 31 7.1 27 6.3

Other 48 3.6 13 3.0 16 37
Education level

Some high school or diploma 367 27.8 115 26.5 102 23.9

Some college 654 49.6 226 52.1 221 51.8

College degree 298 22.6 93 214 104 243
Salary

<$19,999 260 19.7 83 19.1 94 22.0

$20,000-$34,999 377 28.6 123 28.3 11 26.0

$35,000-$49,999 285 21.6 100 23.1 92 21.6

$50,000-$74,999 239 18.1 79 18.2 73 17.1

> $75,000 158 12.0 49 1.3 57 13.3
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Table I: Population characteristics by practitioner-assisted or self-administered CAM therapies (Continued)

Rank
Enlisted 1,082 82.0
Officer 237 18.0
Service
Regular Navy 1,017 77.1
Regular Marine Corps 302 22.9
Occupational category
Combat specialists 287 21.8
Electronic equipment repair 192 14.6
Communications/intelligence 97 74
Healthcare 115 8.7
Functional support 220 16.7
Electrical/mechanical repair 236 17.9
Craft workers 33 25
Service and supply handlers 82 6.2
Students, trainees, other 57 43

362 834 339 794
72 16.6 88 20.6
333 76.7 341 79.9
101 233 86 20.1
89 20.5 103 24.1
63 14.5 56 13.1
37 85 32 7.5
38 8.8 44 10.3
70 16.1 60 14.1
71 16.4 72 16.9
17 3.9 I 2.6
24 5.5 27 6.3
25 5.8 22 52

After adjustment for potential confounders, reporting 1 or
reporting 2 or more practitioner-assisted CAM therapy
was not associated with any-cause hospitalization (Table
2). After adjustment for potential confounders in the Cox
proportional hazards regression, those self-administering
1 CAM therapy appeared potentially protected (HR =
0.62; 95% CI, 0.33-1.17) and those self-administering 2
or more CAM therapies were significantly protected (HR =
0.38; 95% CI, 0.17-0.86) from any-cause hospitalization,
in comparison with those who did not report self-admin-
istering CAM therapies (Table 2).

Table 2 also shows other independent risk factors for hos-
pitalization. Those reporting very good or excellent health
were at 0.39 times the risk of hospitalization when com-
pared with those reporting poor or fair health (95% CI,
0.17-0.90). Healthcare workers were at 2.63 times the risk
of hospitalization in comparison with combat specialists
(95% CI, 1.21-5.72).

Figure 1 shows the cumulative probability of hospitaliza-
tion based on practitioner-assisted and self-administered
CAM use, while simultaneously adjusting for all other var-
iables in the model. The statistically significant difference
associated with 2 or more self-administered CAM thera-
pies (lowest probability of hospitalization) is apparent
when compared with the curve of the highest probability
of hospitalization among those not self-administering
any CAM therapy. Although the step functions showed
some sign of instability over the follow-up period, there
was no statistically significant sign (p value < 0.10) of
temporal bias within the two groups of CAM users.

Investigation of the 13 specific practitioner-assisted and
the 8 self-administered CAM therapies identified only two
statistically significant predictors of hospitalization (Table
3). After adjustment for potential confounders in the Cox
proportional hazards regression, those who were assisted
by a practitioner with acupuncture (HR, 3.92; 95% CI,

1.53-10.06) or chiropractic services (HR = 1.96; 95% CI,
1.01-3.80) were at increased risk for future hospitaliza-
tion in comparison with those not self-reporting such
CAM use. Investigation of self-administered CAM uses
found no statistically significant associations, but did find
many of the therapies to tend toward a protective effect.
Those self-administering high-dose mega-vitamins,
herbal therapies, prayer or spiritual practices, and aroma-
therapies, while statistically insignificant individually,
likely added to the overall significant protective effect seen
in Table 1.

Discussion

The increasing trend of complementary and alternative
medicine (CAM) use is likely to continue as physicians
and patients search for new therapies to improve quality
of life or identify alternative and less-toxic forms of ther-
apy while remaining congruent with personal values and
beliefs [5,16,35,36]. As the prevalence of CAM use grows
however, so does concern over possible side effects from
misuse, abuse, and interactions of unmanaged therapies
[27-30]. Since there is little known about the risks and
benefits of CAM use, and more than 1 in 3 US Navy and
Marine Corps personnel use some form of CAM [7], this
investigation sought to prospectively document the asso-
ciation of CAM use and subsequent hospitalization in a
healthy active-duty population. These data suggest that
practitioner-assisted CAM use was marginally associated
with an increased risk of future hospitalization, while use
of self-administered CAM therapies was significantly asso-
ciated with a decrease in risk of future hospitalization.

Although not statistically significant, elevated hospitaliza-
tion risk associated with practitioner-assisted CAM merits
consideration. Although these analyses controlled for dif-
ferences in self-reported general health, bodily pain, and
health conditions, this elevated risk may be reflective of
seeking healthcare from a professional for a longstanding
condition for which conventional medicine has not pro-
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Table 2: Adjusted hazard ratios for any-cause hospitalization in personnel reporting practitioner-assisted or self-administered CAM

therapies
Characteristic Population Hospitalized
Number % Number % HR* 95% Cl

Practitioner-assisted CAM

0 therapiest 885 67.1 57 66.3 1.00 -

| therapy 254 19.3 14 16.3 0.99 0.53, 1.84

> 2 therapies 180 13.6 I5 17.4 1.86 0.96, 3.63
Self-administered CAM

0 therapiest 892 67.6 65 75.6 1.00 -

| therapy 237 18.0 13 15.1 0.62 0.33, 1.17

> 2 therapies 190 14.4 8 9.3 0.38 0.17,0.86
Health conditions in past 12 months

0-I conditionst 216 16.4 I 12.8 1.00 -

2-3 conditions 507 384 26 30.2 1.10 0.53,2.28

4-5 conditions 327 248 22 26.7 1.46 0.68,3.18

> 6 conditions 269 20.4 27 314 2.22 0.99, 4.98
Bodily pain in past 4 weeks

None/very mildt 742 56.2 45 523 1.00 --

Mild 308 234 22 25.6 1.02 0.58, 1.79

Moderate/severe 269 20.4 19 22.1 0.94 0.50, 1.77
Level of satisfaction with conventional medical doctor

Not at all or not veryt 196 14.9 10 1.6 1.00 -

Somewhat 528 40.0 32 372 1.78 0.79, 4.02

Very 595 45.1 44 51.2 2.30 091,582
Level of trust in conventional medical doctor

Little or not at allt 238 18.0 15 17.4 1.00 -

Some 423 320 27 314 0.80 0.39, 1.66

Completely or a lot 658 499 44 51.2 0.69 0.31, 1.53
General health

Poor or fairt 65 49 8 9.3 1.00 -

Good 367 27.8 27 314 0.45 0.20, 1.03

Very good or excellent 887 67.3 51 59.3 0.39 0.17,0.90
Sex

Malef 1,029 78.0 63 733 1.00 -

Female 290 220 23 26.7 1.25 0.72,2.18
Age (years)

1824t 305 23.1 18 20.9 1.00 -

25-31 348 26.4 17 19.8 0.64 0.30, 1.36

32-38 342 25.9 24 27.9 1.15 0.53,2.48

39-57 324 24.6 27 314 1.17 0.51,2.70
Marital status

Single or divorcedt 528 40.0 27 314 1.00 --

Married 791 60.0 59 68.6 1.68 0.99, 2.86
Race/ethnicity

Whitet 866 65.7 54 62.8 1.00 -

Hispanic 123 9.3 I 12.8 1.6l 0.81, 3.20

Black 190 14.4 I 12.8 0.90 0.46, 1.79

Asian and Pacific Islander 92 7.0 6 7.0 0.77 0.32, 1.87

Other 48 36 4 47 1.20 0.42, 3.48
Education level

Some high school or diplomat 367 27.8 25 29.1 1.00 -

Some college 654 49.6 37 43.0 0.85 0.49, 1.46

College degree 298 22.6 24 27.9 1.44 0.63, 3.32
Salary

< $19,999¢ 260 19.7 I 12.8 1.00 -

$20,000-$34,999 377 28.6 35 40.7 1.92 0.87,4.22

$35,000-$49,999 285 21.6 15 17.4 1.01 0.38, 2.64

$50,000-$74,999 239 18.1 12 14.0 0.68 0.24, 1.95

> $75,000 158 12.0 13 15.1 1.01 0.30, 3.47
Rank
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Table 2: Adjusted hazard ratios for any-cause hospitalization in personnel reporting practitioner-assisted or self-administered CAM

therapies (Continued)

Enlistedt
Officer
Service
Regular Navyt
Regular Marine Corps
Occupational category
Combat specialistst
Electronic equipment repair
Communications/intelligence
Healthcare
Functional support
Electrical/mechanical repair
Craft workers
Service and supply handlers
Students, trainees, other

1,082 82.0 70 8l.4 1.00 -
237 18.0 16 18.6 1.02 0.40, 2.60
1,017 77.1 69 80.2 1.00 -
302 229 17 19.8 1.17 0.64,2.13
287 21.8 15 17.4 1.00 -
192 14.6 7 8.1 0.73 0.29, 1.85
97 74 5 5.8 1.17 0.41, 3.37
115 8.7 16 18.6 2.63 1.21,5.72
220 16.7 18 20.9 1.60 0.76, 3.35
236 17.9 19 22.1 1.60 0.76, 3.36
33 2.5 | 1.2 0.44 0.06, 3.55
82 6.2 2 2.3 0.52 0.12,2.30
57 43 3 35 I.11 0.31, 3.99

*HR = adjusted hazards ratio; Cl = 95% confidence interval.
TReference category.

vided a solution. This explanation is supported by the
investigation of specific CAM treatments (Table 3). Only
those who received practitioner-assisted acupuncture and
chiropractic therapy were at increased risk of hospitaliza-
tion, suggesting that these CAM users may have had con-
ditions characterized by chronic pain, necessitating
increased uses of both CAM and conventional medicine.
However, investigation of diagnostic codes did not reveal
specific trends of illness. More study into the temporal
sequence of CAM and conventional medicine use among
those with chronic pain conditions is likely worthwhile.

The finding that those self-administering a single CAM
therapy were somewhat protected from future hospitaliza-
tion, and those self-administering 2 or more CAM thera-
pies were statistically significantly protected, is
interesting. This may reflect an elevated individual role
and interest in personal health, leading to more involve-
ment in one's own self-care. This explanation is supported
by investigation of the specific CAM uses. Table 3 shows
that no single self-administered CAM use was statistically
significant, but high-dose mega-vitamins, prayer or spirit-
ual practice, and aromatherapy all had more than a sug-
gested twofold protective effect against hospitalization.
Another possible explanation of the observed health of
CAM users may be the placebo affect [37-39]. The applica-
tion of hospitalization, as a relatively objective measure of
severe health problems, makes this explanation much less
likely. Whether the apparent decrease in risk for adverse
health outcomes is due to a healthy mindset and hyper-
vigilance towards one's own health or a direct effect of a
certain therapy should be considered for future study
using a more controlled analytic  design.

This study had important limitations that should be
noted. First, we selected a broad definition of CAM based
on our available survey data. CAM may be defined differ-

ently in other research, especially since CAM is, by its
nature, somewhat dynamic and evolving. The CAM treat-
ments "psychotherapy" and "self-help groups" are among
the more contested inclusions in any definition of CAM.
Please note, however, that fewer than 2% of our sample
reported use of these treatments. Exclusion of psychother-
apy and self-help groups from the CAM definition did not
change results of this analysis. Still, these analyses should
be interpreted with the various CAM definitions in mind.
Approximately 40% of the Navy and Marine Corps popu-
lation contacted elected to participate, diminishing the
ability to generalize these findings to all Navy and Marine
Corps personnel or the US military in general. These data
were self-reported, and recall bias may be problematic
when trying to identify and quantify CAM use. Further,
uncertainty caused by labels given to CAM therapies that
may not explicitly describe the varying forms of the ther-
apy within the label may cause over or under-reporting of
a therapy. Additionally, these data may lack the power to
identify significant results with modest levels of associa-
tion. Conversely, because these analyses were not mathe-
matically adjusted for multiple comparisons, some
findings may simply be due to chance. Furthermore, it was
not possible to determine if differences in CAM use
occurred from the time between survey completion and
end of follow-up for hospitalization surveillance. The
average time from survey submission to hospitalization
was over one year and only CAM use at the time of the sur-
vey completion was able to be assessed. Lastly, this inves-
tigation focused on morbidity severe enough to require
hospitalization, not a broader spectrum of health out-
comes.

Despite these limitations, these analyses offer the first
exploratory, population-based epidemiologic investiga-
tion of a diverse set of CAM therapies that may be of ben-
efit or risk of morbidity among CAM users and nonusers.
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Cumulative probability of any-cause hospitalization in Department of Defense hospitals from date of question-
naire submission until June 30, 2004, by practitioner-assisted and self-administered CAM therapy.

Table 3: Adjusted hazard for any-cause hospitalization in personnel reporting specific practitioner-assisted and self-administered CAM

uses in the last 12 months

CAM characteristic CAM use Hospitalized
Number % Number % HR* 95% ClI
Practitioner-assisted CAM
Exercise/movement therapy 245 18.6 17 19.8 1.13 0.64, 1.97
Massage therapies 181 13.7 12 14.0 0.98 0.51, 1.86
Chiropractic services 113 8.6 I 12.8 1.96 1.01, 3.80
Art or music therapy 41 3.1 0 0.0 -- -
Acupuncture 32 2.4 5 5.8 3.92 1.53, 10.06
Spiritual/religious healing 30 23 2 23 .14 0.27, 4.81
Folk remedies 30 2.3 3 35 1.52 0.46, 5.09
Energy healing 24 1.8 3 35 2.12 0.63,7.17
Psychotherapy 18 1.4 3 35 1.57 0.46, 5.41
Homeopathy 17 1.3 | 1.2 - --
Self-help group 17 1.3 0 0.0 - -
Hypnosis I 0.8 0 0.0 - -
Biofeedback 9 0.7 0 0.0 - -
Self-administered CAM
Herbal therapy 208 15.8 9 10.5 0.62 0.30, 1.26
High-dose or mega-vitamin therapy 148 11.2 5 5.8 0.42 0.17, 1.06
Relaxation techniques 139 10.5 9 10.5 1.97 0.47, 1.99
Prayer or spiritual practice 132 10.0 4 4.7 0.39 0.14, 1.07
Aromatherapy 68 5.2 2 23 0.37 0.09, 1.53
Energy healing 34 2.6 3 35 1.28 0.39,4.19
Folk remedies 32 24 0 0.0 - -
Homeopathy 18 1.4 0 0.0 - -
*HR = adjusted hazards ratio; Cl = 95% confidence interval.
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Hospitalizations are an objective outcome measure, in
contrast to self-reported symptoms or illnesses. These hos-
pitalization data are very complete because active-duty
military personnel have ready access to essentially free
medical care in DoD facilities and have medical care cov-
erage in private hospitals for emergencies. Since active-
duty personnel seldom seek care outside the DoD health-
care system, it is likely that these data captured virtually
100% of the most serious health outcomes. Lastly, the use
of sophisticated statistical modeling techniques with
many variables to adjust for possible confounding, and
the integration of data from diverse sources, allowed for
the quantification of hospitalization risk over time associ-
ated with CAM use.

Conclusion

This analysis prospectively quantified reported CAM use
in relation to adverse health outcomes requiring hospital-
ization. Using an objective outcome measure in a well-
defined population of young adults, these data suggest a
statistically significant protective effect associated with
self-administrated CAM therapies. In contrast, use of prac-
titioner-assisted CAM therapies was not associated with
decreased rates of subsequent hospitalization. More rigor-
ous testing of CAM therapies and interactions with con-
ventional therapies is possible and should be conducted.
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