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BACKGROUND: Despite the absence of conclusive
evidence of effectiveness, complementary and alterna-
tive medicine (CAM) is used by 4 of 10 adults in the US;
little is known about the association between CAM use
and health status.
OBJECTIVE: To determine the relation between CAM
use and self-reported health status and health improve-
ment over time.
DESIGN AND PARTICIPANTS: We performed a second-
ary database analysis using data from the 2007 National
Health Interview Survey of non-institutionalized US resi-
dents conducted by the National Center of Health Statis-
tics of the Center for Disease Control. We identified CAM
users and compared them to non-users. We used multi-
variable logistic regression to model the health status of
respondents. We controlled for confounders including
socio-demographic, clinical, and behavioral factors. The
models were evaluated for discrimination and calibration.
MAIN MEASURES: The likelihood of respondents to
report ‘Excellent’ current health and ‘Better’ health than
in the prior year.
KEY RESULTS: Based on 23,393 respondents, we found
37% of U.S. adults used complementary and alternative
medicine and 63% did not use any CAM. Compared to
those who did not use CAM, CAMusers weremore likely to
rate their health as ‘Excellent’ (adjusted-odds ratio (AOR) =
1.14, 95% CI = [1.03,1.26]). Similarly, CAM users were
more likely to report their health as ‘Better’ than in theprior
year (AOR = 1.64, 95%CI = [1.49,1.83]). The c-statistics for
the two models were 0.755 and 0.616, respectively.
CONCLUSION:We found a significant association between
CAM use and self-rated excellent health and health
improvement over the prior year. Prospective trials are
required to determine whether CAM use is causally
related to excellent health status and better health than
in the prior year.
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INTRODUCTION

Complementary and Alternative Medicine (CAM) is character-
ized as a group of diverse systems, practices, and products used
extensively1–3 in medical and health care that are not generally
taught in conventional medicine. CAM therapies are often used
to ‘complement’, or as an ‘alternative’ to, conventional treat-
ments2. CAM therapies share a fundamental belief that the body
can heal itself and healing often involves restoring the balance in
the body, mind, and spirit2,4,5. CAM therapies are grouped into
five broad categories1,3,6. These include alternative medical
systems, energy healing, manipulative and body-based thera-
pies, biologically-based therapies, and mind–body therapies.

Self-ratings of health are among the most frequently assessed
perception in health research7–9. Poor self-rated health is
associated with more functional limitations, greater use of
resources9–16, and subsequent mortality, independent of objec-
tive health status7,9. Little is known about how the practice of
CAM affects self-rated health and its change over time on a
population level. In this context, we evaluated the relation
between use of CAM and self-ratings of health and improvement
of health among respondents to a national survey.

METHOD

Data Source

We used data from the 2007 National Health Interview Survey
(NHIS). The NHIS is a computer-assisted, face-to-face annual
survey designed to provide accurate national estimates and
conducted in English and/or Spanish by the National Center
for Health Statistics, in the households of the civilian, non-
institutionalized, population of the United States17. The survey
asked information on socio-demographic characteristics,
health status, insurance status, and health care access and
utilization for each family member. One adult and one child
from each household were randomly selected for details on
common medical conditions and health care utilization.

In 2007, the selected adult and child were also asked about
their past-12-month use of 36 CAM therapies in five broad
categories2,3,17. The alternative medical systems category
included homeopathic treatment18, acupuncture19–21, tradi-
tional healers, naturopathy, and ayurveda22. The biologically
based category included non-vitamin, non-mineral, natural
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products; diet-based therapies; and chelation therapy23–32.
The manipulative and body-based category included chiro-
practic or osteopathic manipulation, massage, and movement
therapies33,34. The mind–body category included deep breath-
ing exercises, meditation, yoga/tai chi/qi gong, progressive
relaxation, guided imagery, hypnosis, and biofeedback2,3,35.
Energy healing included reiki, and therapeutic touch2,3,36–40.
Following common practice in CAM research, we included all 5
CAM categories but excluded prayer, vitamins, and minerals
from our analysis41–45.

Collected Data

Interviews were completed in 29,266 households with 75,764
persons. From these households, 23,393 adults responded to
the CAM survey (final response rate = 67.8%)17.

We focused our analysis on the type of CAM therapies that
the respondents reportedly used and their answers to the
demographic, clinical, behavioral, and health status questions.
Demographic data included age, gender, race/ethnicity, birth
region, marital status, income, education, residence region,
health insurance, and usual source of care. Clinical data
consisted of conditions such as asthma, emphysema, heart
attack, stroke, ulcer, liver condition, arthritis, diabetes, weak/
failing kidneys, cancer, functional and cognitive impairments,
and mental health. Behavioral data included body mass index,
amount and frequency of alcohol and cigarette use, and type
and frequency of physical activity.

To elicit information about CAM use, respondents were
asked a series of questions: “During the past 12 months, did
you see a practitioner for (specific therapy)?”; For disability,
respondents were asked: “By yourself, and without using any
special equipment, how difficult is it for you to do/perform
(activities)?”; “What condition or health problem causes you to
have difficulty with (these activities)?”; For health conditions,
respondents were asked: “Have you ever been told by a doctor
or other health professional that you had (specific condition)?”;
and “During the past 12 months have you had (specific
condition)?”2,17,46.

Our outcomes of interest include a global assessment of
health status and whether the respondent’s health status
had improved over the prior year. The specific questions
used in NHIS to obtain the outcome information were:
“Would you say your health in general is excellent, very
good, good, fair, or poor?” and “Compared with 12 months
ago, would you say your health is better, worse, or about
the same? ” These questions were included previously in
the MOS-SF 36, a validated and internationally used
instrument47–51.

Analysis

Primary Independent Variable – CAM Use. We partitioned the
respondents into two mutually exclusive groups based on their
reported use of CAM in the previous twelve months. The CAM
group consists of respondents who used any type of CAM in
the past 12 months. The No-CAM group consists of the
respondents who did not report using any CAM in the past
12 months.

Covariates - Comorbidity Index and Other Correlates. The
Charlson Comorbidity Index (CCI) is a measure that has been
used in health services research to predict mortality and
resource use based on patient’s clinical conditions52,53. To
characterize the clinical condition of the respondents, we used
the modified CCI that was used in a prior NHIS study54. Per
personal communication with the author, this NHIS-specific,
Charlson Comorbidity Index (CCI), ranged from 0 to 17, and
was calculated as the total sum score for each respondent and
took into account whether the respondent was ‘ever’ told by a
doctor or other health professional that he/she had asthma or
emphysema, heart attack, stroke, ulcer, liver condition,
arthritis, diabetes, weak/failing kidneys, or cancer and
whether cancer, diabetes, or senility/dementia/Alzheimer’s
disease caused him or her any difficulty with activity. Each
confirmed condition was given 1 point with the exceptions of:
cancer, 2 points; cancer with difficulty, 6 points; diabetes, 1
point; diabetes with difficulty, 2 points; and weak/failing
kidney, 2 pts. To assess mental health conditions within the
last 30 days, we used the validated Kessler-6 score (K6), which
ranged from 0 to 24, based on six mental health questions55.
For both CCI and K6, higher scores indicate more
comorbidities.

To characterize health habits, we included data on body
mass index, smoking status, alcohol intake, and physical
activity level. For physical activity assessment, we used
previously validated criteria to categorize respondents as
having high (vigorous activity, 2 or more times/week, or
moderate activity, 4 or more times/week), medium (vigorous
activity, 1 time/week, or moderate activity, 1–4 times/week), or
low (no vigorous or moderate activity/week) activity level56,57.

Logistic Regression Modeling. We assessed the association
between CAM therapies and health status by developing two
multivariable logistic regressions of the dependent variables
‘excellent’ health and ‘better’ health than in the prior year. We
included, as independent variables, ‘CAM use’ and other
covariates, treated as potential confounders, including the
aforementioned socio-demographic, clinical, and behavioral
variables58. A description of this method was published
elsewhere59.

In a sensitivity analysis, we compared those who reported
‘excellent’ or ‘very good’ health to all others and those reported ‘poor’
health to all others. We also explored a model that had CAM use as
dependent variable and health status among the independent
variables. We report the summary results of these analyses.

We developed our models using an incremental process. We used
socio-demographic covariates identified in previous studies as
significantly correlated with use of CAM therapies57,60,61 as the
first set of explanatory variables, and then added clinical and
behavioral variables to see how these health-related individual
characteristic would affect the model. We retained the following
socio-demographic factors in the model (age, sex, education, race/
ethnic, birth region, and residence region) as well as covariates with
p-values ≤ 0.20. We assessed covariates for collinearity and
eliminated those with tolerance computed index >30. We report
the Wald p-values, odd ratios (OR) and 95% confidence intervals of
the covariates in each model using the Taylor linearization method
to estimate variances. To characterize the discrimination, we report
the c-statistic for each model. We evaluate the calibration of the
models using the Hosmer–Lemeshow goodness-of-fit test and report
their p-values62. To accommodate for the complex survey design, we
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used SAS-callable SUDAAN v10.0 (RTI) analytic software and SAS
statistical software (SAS institute, Cary, NC).

RESULTS

As characterized in Table 1, approximately 4 of 10 United
States adults used CAM therapy in the prior year. About 30%
of each group rated their health as ‘Excellent’. Respondents in the
CAMgroupwere about 1.5 timesmore likely than those in theNo-
CAM group to rate their health as ‘Better’ than the prior year.

CAM users were more likely than non-CAM users to be
female. CAM users were more likely to be born in the US, college
educated, or privately insured. CAM users had higher CCI and
higher K6, suggesting more clinical conditions. The average
respondents in both groups were overweight. Compared to the
CAM group, the No-CAM group had about 2 times more alcohol
abstainers and slightly (7%) more cigarette abstainers. While
activity levels were about the same among the 2 groups, CAM
users made more office visits, more emergency room visits, and
spent more days in bed.

As shown in Table 2, in our ‘Excellent’ health model, we found
significant odds ratio for the outcome of interest. Compared to
the No-CAM users, CAM users were more likely to report their
health as ‘Excellent’ (AOR = 1.14, 95%CI = [1.03, 1.26]).
Similarly, our ‘Better’ health model also showed significant odds
ratio for the outcome of interest. Compared to theNo-CAMgroup,
the CAM users were more likely to report their health as ‘Better’
than the prior year (AOR = 1.64, 95%CI = [1.49, 1.80]). Factors
adjusted for in each model are listed in Table 2.

Both models demonstrated good calibration based on the
Hosmer–Lemeshowtest (p=0.89 for the ’Excellent’ health model
and p=0.70 for the ‘Better’ health than prior year model). The c-
statistics were 0.755 for the excellent health model and 0.616
for the better health model.

For our sensitivity analysis, we repeated the modeling
process using ‘very good or excellent health’ and ‘poor health’
as dependent variables. We found that the results are similar.
CAM users were more likely to have ‘very good or excellent
health’ (AOR = 1.22, 95%CI = [1.10, 1.35]) and less likely (AOR =
0.61, 95%CI = [0.49, 0.76]) to have ‘poor health’. We alsomodeled
our data with CAM use as a dependent/response variable, and
also found that ‘Excellent’ health status was associated with
CAM use (AOR = 1.12, 95%CI [1.02, 1.22]).

DISCUSSION

As previously reported, four out of 10 United States adults
used CAM therapies in the prior 12 months3. We found, similar
to previous reports61,63, that CAM users in general reported
more health problems in the prior year as evidenced by an
increased number of clinical conditions included in the
Charlson Comorbidity Index and Kessler Score. CAM users
also reported higher numbers of visits to health care offices
and emergency rooms and days spent in bed in the prior year.

In contrast to other findings that associated CAM use with
worse health64,65, we found CAM use was associated with
better current health status as well as improved health over
the prior year. Our findings present an interesting paradox in
that the respondentsusingCAMweremore likely to have chronic
illness, as evidenced by the high CCI and K6 scores, yet also were

Table 1. Characteristics of CAM Therapy Groups (% of each Group
Total)

(n, Estimated Percent of US
Adult Population)

CAM Therapies
(8487, 37.20%)

No CAM Therapies
(14906, 62.80%)

Health Status
Excellent 30.42 28.14
Very good 33.50 30.59
Good 23.99 27.25
Fair 9.48 10.19
Poor 2.61 3.82
Health Compared to 12 Months Ago
Better 22.72 14.29
Sex
Female 57.81 48.11
Age (years)
Mean (95% CI) 45.93

(45.44, 46.42)
45.71
(45.25, 46.16)

Median 45.08 43.51
18-29 19.52 23.62
30-39 18.53 17.52
40-49 20.86 19.25
50-64 26.92 22.20
>65 14.17 17.40
Race & Ethnicity
White 85.30 79.61
Black /African American 8.14 14.24
Others 6.56 6.15
Region of Birth
United States 88.43 80.98
Central & South America 4.57 11.80
Elsewhere 7.00 7.22
Marital Status
Married 57.72 54.75
Single/Divorced/Widow 16.70 17.38
Never Married 25.58 27.87
Region of Residence
Northeast 16.87 17.27
Midwest 26.08 22.94
South 31.19 39.92
West 25.86 19.87
Highest Education Level
<HS Graduate 8.08 20.17
HS Graduate 22.62 32.69
Some College 32.96 25.80
≥College Graduate 36.34 21.33
Health Insurance
Private 65.26 54.17
Public 22.15 27.41
Uninsured 12.59 18.41
Usual Place of Care
Yes 86.96 83.71
NHIS-Charlson Comorbidity Index (CCI)
Mean (95% CI) 0.85 (0.82, 0.88) 0.69 (0.67, 0.72)
Mediana N/Da N/Da

0 53.89 63.68
1 25.05 19.64
2 10.83 8.71
3 5.96 3.95
4 or More 4.27 4.02
Told Have Hypertension
Yes 27.50 26.92
Kessler-6 Mental Health Index
Mean (95% CI) 2.74 (2.64, 2.84) 1.77 (1.69, 1.85)
Mediana 0.87 N/Da

0 40.19 61.51
1-3 31.54 20.37
4-12 24.95 15.09
13 or More
(Emotional Distress)

3.32 3.03

Body Weight Status (BMI)
Mean (95% CI) 27.30

(27.12, 27.47)
27.34
(27.22, 27.47)

Mediana 26.18 26.51
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more likely to report that their health status was excellent and
better than the prior year. One interpretation of this finding is
that the current ‘excellent’ health status reflects what the
respondents felt at the moment of being interviewed for the
surveywhile their answers to the questions on chronic conditions
reported what the respondents had experienced in the prior
12months. Since the timeframes for these questions differed, the
responses could be consistentwith one another. Alternatively, the
respondents’ perceptions of health may be affected by patients’
expectations after their investment in CAM or a sense of
empowerment or optimism related to the CAMuse of interest4,66.

Our analytic approach used in this study is novel. In reviewing
the literature on the relationship between health status andCAM
use, most previous studies have modeled CAM use as a
dependent (or response) variable and have includedhealth status
or change in health status as independent variables. Since it is
reasonable to assume the CAM use and clinical conditions
reported by the respondents took place before the respondents
reported ‘current health status’ and ‘health improvement’, we
took the opposite approach where health status and change in

health status were our dependent variables and CAM use was
included among our independent covariates. In this way, we were
specifically adjusting for the statistical effects of other factors on
the likelihood of the health status and its improvement over time,
as well as identifying potential confounders of the relationship
between CAM use and health status and health improvement.

While our decision to categorize health status as excellent com-
pared to other responses may have affected our results, our sen-
sitivity analysis confirmed our finding that CAM use is associated
with health status and change in health over the prior year.

Due to the observational nature of the database we analyzed,
our finding does not determine causation and it is worth noting
that, in general, CAM effectiveness research, at best, has been
contradictory. Most studies for botanicals have been negative67

and while there are positive reports of small benefits for acupunc-
ture68,69, most studies show no difference between acupuncture
and sham acupuncture21,70. Studies of mind–body therapies
seem to be more positive and suggest benefits for reducing blood
pressure71, preventing falls72, low back pain73, and irritable
bowel syndrome74. Alternatively, hypotheses on the relationship
of CAM to health benefits could be explained by anthropological
research which shows that participation in healing rituals can
confer subjective perceptions of benefit irrespective of any
changes in pathophysiology or symptomatology66.

Our study has several limitations. Many of them are inherent
in survey research75. Questions are subject to varied interpreta-
tions by respondents of different cultures and social and
educational backgrounds; thus subjective answers, such as
health status being good, fair, or poor, may be reported
inconsistently by subjects of different backgrounds and may be
affected by expectation and other factors. Recall bias and a
limited set of CAM therapies affect prevalence estimates. For
example, modalities such as deep breathing exercises may not
be generally viewed as CAM therapy; failing to include this
therapy would likely lead to a biased estimate of CAM preva-
lence. The self-reported symptoms, conditions, and health
status may not meet standard clinical definitions. The absence
of data on quantity, duration, and timing of CAM use limits our
ability to distinguish the characteristics of one-time users from
more frequent ones and to ascertain any dose response

Table 1. (continued)

(n, Estimated Percent of US
Adult Population)

CAM Therapies
(8487, 37.20%)

No CAM Therapies
(14906, 62.80%)

Underweight ( <18.5) 1.49 2.08
Healthy Weight (18.5-24.9) 38.11 35.81
Overweight (25-29.9) 34.36 35.84
Obese (30-34.9) 16.33 16.83
Extreme Obese (≥ 35) 9.70 9.44
Activity Level
Low 0.66 0.35
Medium 5.21 3.13
High 94.13 96.52
Alcohol Status
Abstainer 14.31 29.75
Former & Current, Light 62.83 52.92
Current, Moderate 16.74 12.78
Current, Heavy 6.12 4.55
Smoking Status
Never 54.69 61.13
Former 26.46 18.55
Current, Sometimes 5.11 3.95
Current, Everyday 13.75 16.37
Visits To A Health Care Provider, Past 12 Months
Mean (95% CI) 4.90 (4.75, 5.04) 3.39 (3.30, 3.48)
Mediana 2.27 1.38
0 12.52 24.24
1 14.73 19.18
2-3 26.87 25.67
4-7 23.20 17.68
8 Or More 22.69 13.22
Times In Emergency Room, Past 12 Months
Mean (95% CI) 0.42 (0.38, 0.45) 0.38 (0.36, 0.41)
Mediana N/Da N/Da

0 78.15 80.98
1 14.07 11.96
2-3 5.77 5.08
4 Or More 2.01 1.98
Days Spent In Bed, Past 12 Months
Mean (95% CI) 5.13 (4.52, 5.74) 4.19 (3.65, 4.72)
Mediana N/Da N/Da

0 55.44 69.04
1-2 22.13 15.85
3-7 13.35 8.96
8 Or More 9.08 6.14

aMedian values not-determined (N/D) due to limitation of software’s
approximation algorithm

Table 2. Logistic Regression Models: Primary Predictor’s Adjusted
Odds-ratios and other Adjusted Covariates

Models
(Dependent
Variable)

Independent
Variables

Adjusted
Odds
Ratio

Lower
95%
Limit OR

Upper
95%
Limit OR

Excellent Health CAM Used
(p=0.01)

1.14 1.03 1.26

No CAM Used 1.00 1.00 1.00
Adjusted for: ageξ, educationξ, type of health
insuranceξ, ethnicityξ, CCIξ, BMIξ, Kessler-6ξ,
hypertensionξ, alcohol useξ, cigarette useξ,
region of birth, sex, marital status, activity level,
and region of residence.

BetterHealth Than
In The Prior Year

CAM Used
(p<0.001)

1.64 1.49 1.80

No CAM Used 1.00 1.00 1.00
Adjusted for: health statusξ, ageξ, ethnicityξ,
region of residenceξ, CCIξ, hypertensionξ,
Kessler-6ξ, activity levelξ, alcohol useξ, cigarette
useξ, sex, BMI, region of birth, marital status,
education, and type of health insurance.

ξsignificant covariates (p<0.05)
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treatment effects on health status. Finally, since the survey was
administered only in English and Spanish, it may have under-
represented certain immigrant populations.

Although CAM use is increasingly popular, response to CAM
is complex and not readily understood; research on its effective-
ness is still in developmental stages. Methodological constraints,
such as small sample size, inadequate controls, and poor
specificity of eligibility criteria and interventions, have plagued
the field and hampered the interpretation and generalizations of
results76–78. Our findings, however, suggest that, on a popula-
tion basis, CAM use may have implications for better health
status and health improvement over time. Clearly, large-scale
randomized controlled studies are required to establish a causal
relationship between CAM treatments and their effects on health
status. Our results suggest that such studies are needed.

Author Contributions: Dr. Nguyen had full access to all of the data
in the study and takes responsibility for the integrity of the data and
the accuracy of the data analysis. Nguyen and Phillips were
responsible for study concept and design as well as acquisition of
data. Nguyen, Phillips, Davis, and Kaptchuk were responsible for
analysis and interpretation of data and critical revision of the
manuscript for important intellectual content. Nguyen, Phillips, and
Kaptchuk drafted the manuscript. Nguyen and Davis carried out the
statistical analysis, while Phillips obtained funding and supervised
the study

Other Contributions: We would like to thank Dr. Helen Meissner
for her communication on the calculation of the NHIS-comorbidity
index and Patricia M. Barnes for her communication on the CAM
prevalence calculation.

Conflicts of Interest: Dr. Nguyen was supported by an Institutional
National Research Service Award (T32AT00051) from the National
Institutes of Health (NIH). Prof. Ted Kaptchuk is supported by a Mid-
Career Investigator Award from the National Center for Complemen-
tary and Alternative Medicine (NCCAM), NIH (K24 AT004095). Drs.
Roger Davis and Russell Phillips are supported by a Mid-Career
Investigator Award from the NCCAM, NIH (K24 –AT000589). The
funding organizations had no role in the design and conduct of the
study; in the collection, analysis, and interpretation of the data; or in
the preparation, review, or approval of the manuscript. The content of
this manuscript is solely the responsibility of the authors and does not
necessarily represent the official views of NCAAM or the NIH.

Corresponding Author: Long T. Nguyen, PhD, MPH; Division for
Research and Education in Complementary and Integrative Medical
Therapies, Harvard Medical School Osher Research Center, 401
Park Drive, Suite 22-A West, Boston 02215, MA, USA
(e-mail: Long@DrNguyen.Org).

REFERENCES

1. Eisenberg DM, Kessler RC, Foster C, Norlock FE, Calkins DR,
Delbanco TL. Unconventional medicine in the United States. Prevalence,
costs, and patterns of use. N Engl J Med. 1993;328(4):246–52.

2. NCCAM. What is CAM? In: NCCAM Backgrounder; Feb 2007.
3. Barnes PM, Bloom B, Nahin RL. Complementary and alternative

medicine use among adults and children: United States, 2007. Natl
Health Stat Report 2008(12):1-23.

4. Kaptchuk TJ, Eisenberg DM. The persuasive appeal of alternative
medicine. Ann Intern Med. 1998;129(12):1061–5.

5. Kaptchuk TJ. The web that has no weaver : understanding Chinese
medicine. [Rev. ed. Chicago, Ill: Contemporary Books; 2000.

6. Barnes PM, Powell-Griner E, McFann K, Nahin RL. Complementary
and alternative medicine use among adults: United States, 2002. Adv
Data 2004(343):1-19.

7. Mossey JM, Shapiro E. Self-rated health: a predictor of mortality among
the elderly. Am J Public Health. 1982;72(8):800–8.

8. Goldstein MS, Siegel JM, Boyer R. Predicting changes in perceived
health status. Am J Public Health. 1984;74(6):611–4.

9. DeSalvo KB, Bloser N, Reynolds K, He J, Muntner P. Mortality
prediction with a single general self-rated health question. A meta-
analysis. J Gen Intern Med. 2006;21(3):267–75.

10. Murata C, Kondo T, Tamakoshi K, Yatsuya H, Toyoshima H.
Determinants of self-rated health: could health status explain the
association between self-rated health and mortality? Arch Gerontol
Geriatr. 2006;43(3):369–80.

11. Farkas J, Kosnik M, Flezar M, Suskovic S, Lainscak M. Self-rated
health predicts acute exacerbations and hospitalizations in patients with
COPD. Chest;138(2):323-30.

12. Li CL, Chang HY, Wang HH, Bai YB. Diabetes, functional ability, and
self-rated health independently predict hospital admission within one
year among older adults: A population based cohort study. Arch Gerontol
Geriatr.

13. Trump DH. Self-rated health and health care utilization after military
deployments. Mil Med. 2006;171(7):662–8.

14. Trump DH, Brady J, Olsen CH. Self-rated health and subsequent
health care use among military personnel returning from international
deployments. Mil Med. 2004;169(2):128–33.

15. Schoenfeld DE, Malmrose LC, Blazer DG, Gold DT, Seeman TE. Self-
rated health and mortality in the high-functioning elderly–a closer look
at healthy individuals: MacArthur field study of successful aging. J
Gerontol. 1994;49(3):M109–15.

16. Fylkesnes K. Determinants of health care utilization–visits and refer-
rals. Scand J Soc Med. 1993;21(1):40–50.

17. 2007 National Health Interview Survey (NHIS) Survey Description
Document. June 2008. (Accessed Oct 4, 2010, at ftp.cdc.gov/pub/
Health_Statistics/NCHS/Dataset_Documentation/NHIS/2007/srvy
desc.pdf)

18. Jonas WB, Kaptchuk TJ, Linde K. A critical overview of homeopathy.
Ann Intern Med. 2003;138(5):393–9.

19. Shen J, Wenger N, Glaspy J, et al. Electroacupuncture for control of
myeloablative chemotherapy-induced emesis: A randomized controlled
trial. JAMA. 2000;284(21):2755–61.

20. Cardini F, Weixin H. Moxibustion for correction of breech presentation:
a randomized controlled trial. JAMA. 1998;280(18):1580–4.

21. Cherkin DC, Sherman KJ, Avins AL, et al. A randomized trial
comparing acupuncture, simulated acupuncture, and usual care for
chronic low back pain. Arch Intern Med. 2009;169(9):858–66.

22. Singh RH. The holistic principles of Ayurvedic medicine. 1st ed. Delhi:
Chaukhamba Sanskrit Pratishthan; 1998.

23. Esposito K, Marfella R, Ciotola M, et al. Effect of a Mediterranean-style
diet on endothelial dysfunction and markers of vascular inflammation in
the metabolic syndrome: a randomized trial. JAMA. 2004;292(12):1440–
6.

24. Baron M. The South Beach Diet. Health Care Food Nutr Focus 2004;21
(10):10, 1.

25. Foster GD, Wyatt HR, Hill JO, et al. Weight and metabolic outcomes
after 2 years on a low-carbohydrate versus low-fat diet: a randomized
trial. Ann Intern Med;153(3):147-57.

26. Gardner CD, Kiazand A, Alhassan S, et al. Comparison of the Atkins,
Zone, Ornish, and LEARN diets for change in weight and related risk
factors among overweight premenopausal women: the A TO Z Weight
Loss Study: a randomized trial. JAMA. 2007;297(9):969–77.

27. Delichatsios HK, Welty FK. Influence of the DASH diet and other low-
fat, high-carbohydrate diets on blood pressure. Curr Atheroscler Rep.
2005;7(6):446–54.

28. NCCAM. Biologically-based Practices: An Overview. In: NCCAM Back-
grounder; 2004.

29. Beavers DP, Beavers KM, Miller M, Stamey J. Messina MJ. Exposure
to isoflavone-containing soy products and endothelial function: A
Bayesian meta-analysis of randomized controlled trials. Nutr Metab
Cardiovasc Dis; 2010.

30. Jenkins DJ, Kendall CW, Marchie A, et al. Effects of a dietary portfolio
of cholesterol-lowering foods vs lovastatin on serum lipids and C-reactive
protein. JAMA. 2003;290(4):502–10.

31. Taubert D, Roesen R, Lehmann C, Jung N, Schomig E. Effects of low
habitual cocoa intake on blood pressure and bioactive nitric oxide: a
randomized controlled trial. JAMA. 2007;298(1):49–60.

32. Avorn J, Monane M, Gurwitz JH, Glynn RJ, Choodnovskiy I, Lipsitz
LA. Reduction of bacteriuria and pyuria after ingestion of cranberry
juice. JAMA. 1994;271(10):751–4.

33. NCCAM. Manipulative and Body-Based Practices: An Overview. In:
NCCAM Backgrounder; 2004.

403Nguyen et al.: CAM Use and Self-Rated Health StatusJGIM

http://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2007/srvydesc.pdf
http://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2007/srvydesc.pdf
http://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2007/srvydesc.pdf


34. Field T, Hernandez-Reif M, Diego M, Schanberg S, Kuhn C. Cortisol
decreases and serotonin and dopamine increase following massage
therapy. Int J Neurosci. 2005;115(10):1397–413.

35. NCCAM. Mind-Body Medicine: An Overview. In: Backgrounder, ed.;
2009.

36. Burke NJ, Jackson JC, Thai HC, et al. 'Honoring tradition, accepting
new ways': development of a hepatitis B control intervention for
Vietnamese immigrants. Ethn Health. 2004;9(2):153–69.

37. Hintz KJ, Yount GL, Kadar I, Schwartz G, Hammerschlag R, Lin S.
Bioenergy definitions and research guidelines. Altern Ther Health Med.
2003;9(3 Suppl):A13–30.

38. Chen KW, Turner FD. A case study of simultaneous recovery from
multiple physical symptoms with medical qigong therapy. J Altern
Complement Med. 2004;10(1):159–62.

39. vanderVaart S, Gijsen VM, de Wildt SN, Koren G. A systematic review
of the therapeutic effects of Reiki. J Altern Complement Med. 2009;15
(11):1157–1169.

40. NCCAM. Energy Medicine: An Overview. In: NCCAM Backgrounder;
2004.

41. Kaptchuk TJ, Eisenberg DM. Varieties of healing. 2: a taxonomy of
unconventional healing practices. Ann Intern Med. 2001;135(3):196–
204.

42. Tindle HA, Davis RB, Phillips RS, Eisenberg DM. Trends in use of
complementary and alternative medicine by US adults: 1997-2002.
Altern Ther Health Med. 2005;11(1):42–9.

43. Tindle HA, Wolsko P, Davis RB, Eisenberg DM, Phillips RS, McCarthy
EP. Factors associated with the use of mind body therapies among
United States adults with musculoskeletal pain. Complement Ther Med.
2005;13(3):155–64.

44. Wolsko PM, Eisenberg DM, Davis RB, Phillips RS. Use of mind–body
medical therapies. J Gen Intern Med. 2004;19(1):43–50.

45. McCaffrey AM, Eisenberg DM, Legedza AT, Davis RB, Phillips RS.
Prayer for health concerns: results of a national survey on prevalence
and patterns of use. Arch Intern Med. 2004;164(8):858–62.

46. 2007 National Health Interview Survey Questionnaire - Sample Adult &
Adult CAM. US Center for Disease Control, National Center of Health
Statistics, 2007. (Accessed Oct 4, 2010, at ftp.cdc.gov/pub/Health_
Statistics/NCHS/Survey_Questionnaires/NHIS/2007/English/qalthealt.
pdf.)

47. Ware JE Jr. Keller SD, Gandek B, Brazier JE. Sullivan M. Evaluating
translations of health status questionnaires. Methods from the IQOLA
project. International Quality of Life Assessment. Int J Technol Assess
Health Care. 1995;11(3):525–51.

48. McHorney CA, Ware JE Jr. Lu JF, Sherbourne CD. The MOS 36-item
Short-Form Health Survey (SF-36): III. Tests of data quality, scaling
assumptions, and reliability across diverse patient groups. Med Care.
1994;32(1):40–66.

49. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey
(SF-36). I. Conceptual framework and item selection. Med Care. 1992;30
(6):473–483.

50. Ware JE, Kosinski M. Interpreting SF-36 summary health measures: a
response. Qual Life Res. 2001;10(5):405–413. Discussion 15-20.

51. Wagner AK, Gandek B, Aaronson NK, et al. Cross-cultural compar-
isons of the content of SF-36 translations across 10 countries: results
from the IQOLA Project. International Quality of Life Assessment. J Clin
Epidemiol. 1998;51(11):925–32.

52. Chaudhry S, Jin L, Meltzer D. Use of a self-report-generated Charlson
Comorbidity Index for predicting mortality. Med Care. 2005;43(6):607–15.

53. Rius C, Perez G, Martinez JM, et al. An adaptation of Charlson
comorbidity index predicted subsequent mortality in a health survey. J
Clin Epidemiol. 2004;57(4):403–8.

54. Meissner HI, Tiro JA, Haggstrom D, Lu-Yao G, Breen N. Does patient
health and hysterectomy status influence cervical cancer screening in
older women? J Gen Intern Med. 2008;23(11):1822–8.

55. Kessler RC, Barker PR, Colpe LJ, et al. Screening for serious mental
illness in the general population. Arch Gen Psychiatry. 2003;60(2):184–
9.

56. Kushi LH, Fee RM, Folsom AR, Mink PJ, Anderson KE, Sellers TA.
Physical activity and mortality in postmenopausal women. Jama.
1997;277(16):1287–92.

57. Bertisch SM, Wee CC, McCarthy EP. Use of complementary and
alternative therapies by overweight and obese adults. Obesity (Silver
Spring). 2008;16(7):1610–5.

58. Wan TT. Predicting self-assessed health status: a multivariate approach.
Health Serv Res. 1976;11(4):464–77.

59. Bewick V, Cheek L, Ball J. Statistics review 14: Logistic regression. Crit
Care. 2005;9(1):112–8.

60. Birdee GS, Legedza AT, Saper RB, Bertisch SM, Eisenberg DM,
Phillips RS. Characteristics of yoga users: results of a national survey.
J Gen Intern Med. 2008;23(10):1653–8.

61. Birdee GS, Wayne PM, Davis RB, Phillips RS, Yeh GY. T'ai chi and
qigong for health: patterns of use in the United States. J Altern
Complement Med. 2009;15(9):969–73.

62. Hosmer D. Lemeshow S. Applied Logistic Regression: New York: John
Wiley and Sons, Inc.; 1989.

63. Bertisch SM, Wee CC, Phillips RS, McCarthy EP. Alternative mind–
body therapies used by adults with medical conditions. J Psychosom
Res. 2009;66(6):511–9.

64. Wolsko P, Ware L, Kutner J, et al. Alternative/complementary medi-
cine: wider usage than generally appreciated. J Altern Complement Med.
2000;6(4):321–6.

65. Friedman A, Lahad A. Health behavior in a kibbutz population:
correlations among different modalities of healthcare utilization. Isr
Med Assoc J. 2001;3(12):898–902.

66. Kaptchuk TJ. The placebo effect in alternative medicine: can the
performance of a healing ritual have clinical significance? Ann Intern
Med. 2002;136(11):817–25.

67. Birks J, Grimley Evans J. Ginkgo biloba for cognitive impairment and
dementia. Cochrane Database Syst Rev 2009(1):CD003120.

68. Madsen MV, Gotzsche PC, Hrobjartsson A. Acupuncture treatment for
pain: systematic review of randomised clinical trials with acupuncture,
placebo acupuncture, and no acupuncture groups. BMJ. 2009;338:a3115.

69. Linde K AG, Brinkhaus B, Manheimer E, Vickers A, White AR.
Acupuncture for tension-type headache. In: Cochrane Database of
Systematic Reviews; 2009.

70. Kelly RB. Acupuncture for pain. Am Fam Physician. 2009;80(5):481–4.
71. Yeh GY, Wang C, Wayne PM, Phillips RS. The effect of tai chi exercise on

blood pressure: a systematic review. Prev Cardiol. 2008;11(2):82–9.
72. Gillespie LD, Robertson MC, Gillespie WJ, et al. Interventions for

preventing falls in older people living in the community. Cochrane
Database Syst Rev 2009(2):CD007146.

73. Chou R, Huffman LH. Nonpharmacologic therapies for acute and
chronic low back pain: a review of the evidence for an American Pain
Society/American College of Physicians clinical practice guideline. Ann
Intern Med. 2007;147(7):492–504.

74. Shen YH, Nahas R. Complementary and alternative medicine for treat-
ment of irritable bowel syndrome. Can Fam Physician. 2009;55(2):143–8.

75. Fowler F. Improving Survey Questions: Design and Evaluation. Thou-
sand Oaks: SAGE Publications; 1995.

76. Rains JC, Penzien DB. Behavioral research and the double-blind placebo-
controlled methodology: challenges in applying the biomedical standard to
behavioral headache research. Headache. 2005;45(5):479–86.

77. Rains JC, Penzien DB, McCrory DC, Gray RN. Behavioral headache
treatment: history, review of the empirical literature, and methodological
critique. Headache. 2005;45(Suppl 2):S92–109.

78. Bloom BS, Retbi A, Dahan S, Jonsson E. Evaluation of randomized
controlled trials on complementary and alternative medicine. Int J
Technol Assess Health Care. 2000;16(1):13–21.

404 Nguyen et al.: CAM Use and Self-Rated Health Status JGIM

http://ftp.cdc.gov/pub/Health_Statistics/NCHS/Survey_Questionnaires/NHIS/2007/English/qalthealt.pdf
http://ftp.cdc.gov/pub/Health_Statistics/NCHS/Survey_Questionnaires/NHIS/2007/English/qalthealt.pdf
http://ftp.cdc.gov/pub/Health_Statistics/NCHS/Survey_Questionnaires/NHIS/2007/English/qalthealt.pdf

	Use of Complementary and Alternative Medicine and Self-Rated Health Status: Results from a National Survey
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Method
	Data Source
	Collected Data
	Analysis
	Primary Independent Variable – CAM Use
	Covariates �-� Comorbidity Index and Other Correlates
	Logistic Regression Modeling


	Results
	Discussion

	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


