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Abstract
Objectives—To assess the prevalence of complementary and alternative medicine (CAM) use by
U.S. adults reporting neuropsychiatric symptoms and whether this prevalence changes based on
the number of symptoms reported. Additional objectives include identifying patterns of CAM use,
reasons for use, and disclosure of use with conventional providers in U.S. adults with
neuropsychiatric symptoms.

Design—Secondary database analysis of a prospective survey.

Participants—A total of 23,393 U.S. adults from the 2007 National Health Interview Survey.

Methods—We compared CAM use between adults with and without neuropsychiatric symptoms.
Symptoms included self-reported anxiety, depression, insomnia, headaches, memory deficits,
attention deficits, and excessive sleepiness. CAM use was defined as use of mind—body therapies
(eg, meditation), biological therapies (eg, herbs), or manipulation therapies (eg, massage) or
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alternative medical systems (eg, Ayurveda). Statistical analysis included bivariable comparisons
and multivariable logistical regression analyses.

Main Outcome Measures—The prevalence of CAM use among adults with neuropsychiatric
symptoms within the previous 12 months and the comparison of CAM use between those with and
without neuropsychiatric symptoms.

Results—Adults with neuropsychiatric symptoms had a greater prevalence of CAM use
compared with adults who did not have neuropsychiatric symptoms (43.8% versus 29.7%, P < .
001); this prevalence increased with an increasing number of symptoms (trend, P < .001).
Differences in the likelihood of CAM use as determined by the number of symptoms persisted
after we adjusted for covariates. Twenty percent of patients used CAM because standard
treatments were either too expensive or ineffective, and 25% used CAM because it was
recommended by a conventional provider. Adults with at least one neuropsychiatric symptom
were more likely to disclose the use of CAM to a conventional provider (47.9% versus 39.0%, P
< .001).

Conclusion—More than 40% of adults with neuropsychiatric symptoms commonly observed in
many diagnoses use CAM; an increasing number of symptoms was associated with an increased
likelihood of CAM use.

Introduction
The National Institutes of Health defines complementary and alternative medicine (CAM) as
“a group of diverse medical and health care systems, practices, and products that are not
generally considered part of conventional medicine” [1]. Estimated out-of-pocket total
expenditures for CAM in the United States in 2007 were $34 billion, representing 1.5% of
total health care costs and 11.2% of total out-of-pocket expenditures [2,3]. In comparison,
consumers spent $49.6 billion out of pocket for conventional physician visits and $52.5
billion out of pocket for prescription medication in the same year [3]. The national
prevalence of the use of at least one CAM modality in the general adult population was
estimated to be more than 38% in 2007 [2].

What drives the use of CAM is less clear. It has been shown that patients with chronic
medical conditions including low back pain or other chronic pain syndromes, bowel disease,
and an irregular heartbeat report a greater likelihood of CAM use [4]. In addition, persons
with neurologic disorders such as seizures and stroke also report a greater likelihood of
CAM use [5]. Studies suggest that the use of CAM is greater when conventional treatments
are unsatisfactory or ineffective [6,7]. Examples of diagnoses that fit this category include
traumatic brain injury (TBI), fibromyalgia, and chronic pain syndromes [8-11].

Often underlying many of these difficult-to-treat diagnoses are difficult-to-treat
neuropsychiatric symptoms. These symptoms may be associated with an increased
prevalence of CAM use. In this context, we examined the use of CAM therapies among
patients with neuropsychiatric symptoms by using a nationally representative database to
determine whether persons with neuropsychiatric symptoms are associated with CAM use,
the association between specific types of symptoms and the likelihood of CAM use, and the
reasons for CAM use. We hypothesize that a much greater prevalence and likelihood of
CAM use among adults with neuropsychiatric symptoms will be found compared with
adults who do not have symptoms.
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Methods
Data Source

We analyzed data from the 2007 National Health Interview Survey (NHIS) Adult Core and
Alternative Medicine Supplement. The NHIS is conducted by the Centers for Disease
Control and Prevention and serves as the principal source of health information regarding
the civilian, noninstitutionalized household population of the United States [12]. The NHIS
uses a complex, multistage, stratified sampling design to select households for Computer-
Assisted Personal Interviewing (face-to-face interviews), conducted in English and/or
Spanish [12]. Minority populations (African Americans, Hispanics, and Asian Americans)
are oversampled to provide more precise estimates for these populations [12]. One adult, age
18 years or older, was randomly selected from each household to answer the adult
questionnaire [12]. In 2007, the NHIS used a supplement questionnaire, sponsored by the
National Institutes of Health, to obtain information regarding national prevalence and
reasons for CAM therapy use [12]. Details of the survey description, including specific
questions and response options, are publicly available on the NHIS Web site [12,13].
Because of space limitations and to avoid duplication of information, we have not included
those details here. The final adult survey included 23,393 respondents, with an overall
response rate of 67.8% [12].

Data Collection
Neuropsychiatric Symptoms—According to the information surveyed, the most
common neuropsychiatric symptoms include anxiety, insomnia, regular headaches,
excessive sleepiness, attention deficits, memory loss, and depression [13].

Outcomes of Interest—Our primary outcome was the use of at least one CAM therapy in
the previous 12 months, excluding prayer, vitamins, special diets, and traditional healers.
We also were interested in the correlation between increasing number of neuropsychiatric
symptoms and the prevalence of CAM use. Sampled adults were asked, “Have you used
(specific therapy) in the past 12 months?” [12]. CAM therapies were grouped into 4
categories: alternative medical systems (eg, Ayurveda, acupuncture, homeopathy, and
naturopathy), manipulation/bodywork therapies (eg, massage, chiropractic care, Feldenkrais,
Alexander technique), biologically based therapies (eg, herbal therapies and chelation
therapy), and mind–body therapies (eg, biofeedback, energy healing, hypnosis, tai chi, yoga,
qi gong, meditation, guided imagery, progressive relaxation, and deep-breathing exercises).

In addition, we were interested in reasons for CAM use and disclosure of CAM use to
conventional providers. Respondents were asked their reasons for CAM use and answered
yes/no to each of 7 items: (1) to improve or enhance energy; (2) for general wellness/general
disease prevention; (3) to improve/enhance immune function; (4) because conventional
medical treatments did not help; (5) because conventional medical treatments were too
expensive; (6) because it was recommended by a health care provider; or (7) because it was
recommended by family, friends, or coworkers [12]. For each therapy used in the previous
year, respondents were asked whether they disclosed their use to a conventional provider.

Correlates of CAM Use—Data also were collected on sociodemographic characteristics
such as gender, age, race/ ethnicity, region of residence, birthplace, educational attainment,
and marital status. Potential indicators of illness burden included perceived health status,
presence of functional limitations, and self-reported history of medical conditions. Indicators
of access to care included insurance status and imputed family income provided by the
NHIS. Measures of health habits included smoking status, physical activity level, and
alcohol intake. Other surveyed diagnoses included pain syndromes and rheumatic diseases
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such as fibromyalgia, arthritis, low back pain, and joint pain. Covariates were included
either if they were previously reported as significant or if they were considered important
and relevant to our topic [4,5,14-16].

Statistical Analyses
We used bivariable analyses to compare the prevalence of CAM use, reasons for CAM use,
and disclosure of CAM use to conventional providers between adults with and without
neuropsychiatric symptoms. We also examined the correlation between an increasing
number of neuropsychiatric symptoms and the prevalence of CAM use with χ2 analysis. To
account for multiple comparisons in the descriptive data, we increased the threshold for
significance to P < .01.

We fit multiple multivariable logistic regression models to determine (1) whether
differences in CAM use persisted between adults with and without common
neuropsychiatric symptoms after we adjusted for sociodemographic characteristics, illness
burden, access to care, health habits, and other diagnoses; (2) whether an increase in the
number of these symptoms was associated with an increase in CAM use after we adjusted
for covariates; and (3) which specific symptoms were more closely associated with CAM
use.

All models used the same covariates, including adjustments for sociodemographic
characteristics, illness burden, access to care, health habits, and other diagnoses as
previously described in detail. To ensure a robust analysis, we did not eliminate any of the
covariates after initial inclusion.

The first model was a single multivariable model that analyzed whether having a
neuropsychiatric symptom (independent of the number or type of symptoms) correlated with
the likelihood of CAM use. The second model analyzed whether the number of
neuropsychiatric symptoms was associated with a change in the likelihood of CAM use. The
next set of models analyzed whether the specific type of neuropsychiatric symptom (eg,
anxiety and insomnia) correlated with the likelihood of CAM use.

Prevalence estimates excluded missing data; no individual variable had more than 5.8%
missing data. Regression models included respondents with complete data on all covariates.

SAS (version 9.3; SAS Institute, Research Triangle Park, NC), a statistical software
package, was used to account for the complex sample design via the use of NHIS parameters
so that the results reflect national estimates [12]. Imputed incomes were provided by the
NHIS. The study was approved for exemption by the Spaulding Rehabilitation Hospital
Institutional Review Board because we used deidentified data.

Results
Sample Characteristics

Overall, 8696 adults reported experiencing at least one neuropsychiatric symptom,
representing 36.6% of the U.S. adult population (an estimated 81.6 million adults
nationwide). Overall, 18.1% (an estimated 40.4 million adults) reported insomnia, 15.2% (an
estimated 33.9 million adults) reported regular headaches, 10.8% (an estimated 24.2 million
adults) reported anxiety, 10.8% (an estimated 24.0 million adults) reported depression,
10.2% (an estimated 22.8 million adults) reported excessive sleepiness, 5.5% (an estimated
12.2 million adults) reported memory loss, and 2.9% (an estimated 6.4 million adults)
reported attention deficit/hyperactivity disorder. Of the total population surveyed, 62.8% (n
= 14,697) of the population reported zero neuropsychiatric symptoms, 18.2% (n = 4261)
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reported 1 symptom, 8.5% (n = 1992) reported 2 symptoms, and 10.4% (n = 2443) reported
3 or more symptoms. Persons reporting one or more neuropsychiatric symptoms differed in
many ways from persons without such symptoms (Table 1). Compared with persons without
any symptoms, persons reporting one or more symptoms were more likely to be female and
non-Hispanic white, to have less education and less income, to be less likely to have private
insurance and more likely to need assistance with activities of daily living, to have a greater
body mass index and perceive their health as fair or poor, to be a current smoker, and to
have more comorbidities.

Prevalence of CAM Use
Overall, 43.8% of U.S. adults with at least one neuropsychiatric symptom reported using at
least one CAM therapy in the previous 12 months, representing an estimated 36.6 million
adults, compared with 29.7% of adults not reporting any neuropsychiatric symptoms (P < .
001). In unadjusted analyses, persons with neuropsychiatric symptoms differed significantly
from persons without symptoms (P < .001 for all covariates). The prevalence of CAM use
increased with an increasing numbers of symptoms (P < .001; Figure 1). Even after we
adjusted for covariates, persons with at least one neuropsychiatric symptom were more
likely to use CAM (odds ratio [OR] 1.55; 95% confidence interval [CI] 1.44-1.66), and this
likelihood increased with an increasing number of symptoms (OR for ≥3 symptoms: 1.85
[95% CI 1.64-2.09], Tables 2 and 3).

The following characteristics were all associated with a greater likelihood of CAM use:
female gender; a greater level of education; a greater income; needing help with activities of
daily living; perceiving one's health as good or better; having a greater level of physical
activity; having a history of low back pain, head pain, or neck pain; and having a history of
gastrointestinal disease, chronic lung disease, or rheumatic disease. Each individual
neuropsychiatric symptom also was associated with an increased likelihood of CAM use
(attention deficit, OR 1.72 [95% CI 1.41-2.10]; anxiety, OR 1.67 [95% CI 1.51-1.86];
insomnia, OR 1.46 [95% CI 1.34-1.59]; excessive sleepiness, OR 1.41 [95% CI 1.27-1.56];
depression, OR 1.35 [95% CI 1.21-1.50]; memory loss, OR 1.29 [95% CI 1.12-1.49]; and
headaches, OR 1.13 [95% CI 1.03-1.23]).

Adults with and without neuropsychiatric symptoms used mind—body therapies the most,
followed by biologically based therapies, manipulation/body work therapies, and alternative
medical systems (Figure 2). The most common mind—body therapies used among adults
with and without neuropsychiatric symptoms were deep-breathing exercises (19.6% and
9.6%, respectively, P < .001), meditation (14.0% and 7.4%, P < .001), and yoga (7.4% and
5.7%, P < .001). Herbal therapies (25.4% and 16.0%, P < .001) were the most common
biologically based therapies used; chiropractic care (13.7% and 8.3%, P < .001) and massage
therapies (12.3% and 7.3%, P < .001) were the most common manipulation therapies used;
and homeopathy (2.7% and 1.3%, P < .001) and acupuncture (2.2% and 1.0%, P < .001)
were the most common alternative medical systems used by adults with and without
neuropsychiatric symptoms.

Adults with neuropsychiatric symptoms used CAM more often than those without symptoms
because their provider recommended it (30.4% versus 19.8%), conventional treatment was
not effective (18.3% versus 10.6%), and/or because conventional treatment was too
expensive (9.7% versus 3.7%; Figure 3). Compared with persons with one or more
neuropsychiatric symptom, persons without these symptoms had a greater prevalence of
CAM use for general wellness or disease prevention (69.7% versus 73.1%, P < .01 for all
analyses; Figure 3). Both groups used CAM therapies equally if a family or friend
recommended it (44% versus 42.1%), for improving or enhancing energy (39% versus
41.5%), and/or to improve or enhance immune function (29.0% versus 26.8%).
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More than half of all adults with neuropsychiatric symptoms did not report their CAM use to
a conventional provider; persons with at least one neuropsychiatric symptom were more
likely to disclose their use to a conventional provider compared with those without
neuropsychiatric symptoms (47.9% versus 39.0%, P < .001).

Discussion
We found that U.S. adults with at least one neuropsychiatric symptom had a greater
prevalence of CAM use compared with adults who did not have neuropsychiatric symptoms.
More neuropsychiatric symptoms correlated with a greater prevalence of CAM use. Adults
with and without neuropsychiatric symptoms used mind—body therapies the most and
alternative medical systems the least. Respondents with attention deficit and anxiety had the
greatest likelihood of CAM use. Persons with neuropsychiatric symptoms had a greater
prevalence of CAM use if the therapy was recommended by a provider or if a conventional
treatment was either ineffective or too expensive. Most users of CAM therapies did not
discuss their use with a conventional provider.

The estimated prevalence of CAM use among the sample of adults with neuropsychiatric
symptoms (43.8%) is greater than published prevalence rates of CAM use in the general
population (38.3%) [2]. The estimated prevalence for this group was similar to the
prevalence of CAM use among patients who survived a stroke (46%) [17]. The closest
approximation we could find to our study in terms of the patient population was a study
evaluating CAM use among patients with an “anxiety attack” and severe depression; the
prevalence for CAM use was 56.7% and 53.6%, respectively [18]. However, that study
included vitamin use and special diets in the definition of CAM, which we did not, because
these treatments often are not considered alternatives to allopathic medicine. Unfortunately,
we could not find a comparable study evaluating prevalence among patients with
neuropsychiatric symptoms.

Regarding the efficacy of CAM use in patients with neuropsychiatric symptoms in various
populations, preliminary data are promising, particularly for mind—body therapies. For
example, in studies in which mindfulness-based stress reduction was used, authors
demonstrated improvement for specific symptoms such as anxiety and insomnia [19-21]. In
a pilot trial investigating mindfulness-based stress reduction for patients with TBI, the
authors noted improvement in patients' quality of life and depression scores [22]. A pilot
study in which acupuncture was used for patients with TBI revealed a preliminary benefit
for cognition and perception of sleep quality [23].

Although investigators have shown promising evidence for neuropsychiatric symptoms in a
few pilot studies, further research is needed to evaluate the efficacy of CAM in this
condition. These studies, although well designed, had small sample sizes or limited control
groups. It is important to be cautious because certain CAM therapies may have unintended
consequences, especially when combined with conventional treatments, such as the use of
certain herbal medications (eg, ginkgo biloba and St. John's wort) in combination with
antiplatelet or serotonergic agents [24,25].

Our study has several limitations. Because the NHIS is conducted with U.S. adults, the
results may not generalize to other populations. Like many surveys, the NHIS is cross-
sectional, relies on self-reporting, and is subject to recall bias and misclassification of
information. However, the survey uses measures such as face-to-face interviews to minimize
these issues.

Our study highlights the importance of screening for CAM use among patients with
neuropsychiatric symptoms, such as patients with chronic pain syndromes, TBI, stroke,
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cancer, post-traumatic stress disorder, and rheumatic disorders, among many other possible
diagnoses. This screening is especially important because most people who use CAM do not
discuss this use with a conventional provider.

Understanding CAM use is important for several reasons. From a research perspective, if
patients perceive certain treatments as beneficial, it is important to study those treatments to
determine efficacy and safety. Even if a treatment may not heal the injury, it may provide
other benefits such as improved quality of life that are important for overall care.
Furthermore, patient demand for treatments outside of standard care also may highlight the
limits and dissatisfaction patients have with traditional care, which can provide an area of
potential research and improvement. From a clinical perspective, knowledge of CAM use is
important to be able to monitor for potential interactions with standard treatments and to
provide patient counseling [24,26-28]. Given the high prevalence of the use of CAM, it is
important for a provider to have an open and fair discussion with patients regarding safety
and efficacy.

Conclusion
Our study shows a high prevalence of CAM use among patients with neuropsychiatric
symptoms, with an increasing number of symptoms associated with increased use. Our
results highlight the importance of clinicians discussing the role of CAM therapies with
patients who have neuropsychiatric symptoms.
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Figure 1.
Prevalence of CAM use by number of neuropsychiatric symptoms.
* Anxiety, depression, insomnia, headaches, memory deficits, attention deficits, and
excessive sleepiness.
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Figure 2.
CAM usage by modality; comparing patients with and without neuropsychiatric symptoms.
* P < .001.
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Figure 3.
Reasons for CAM use; comparing patients with and without neuropsychiatric symptoms.
* P < .01.
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Table 1
Sample characteristics of adults with and without neuropsychiatric symptoms known
based on initial reviewer comments

With Symptoms
(n = 8696), n (%)

Without Symptoms
(n = 14,692), n (%)

Total 86960 (307.2) 14,692 (62.8)

Sociodemographic characteristics

 Gender

  Male 3271 (41.5) 7102 (52.2)

  Female 5425 (58.5) 7590 (47.8)

 Age, y

  18-24 856 (9.8) 1638 (13.3)

  25-44 2992 (35.4) 5548 (37.7)

  45-64 2973 (34.2) 4801 (34.1)

  65-74 900 (8.8) 1515 (8.5)

  75 + 975 (9.5) 1190 (6.5)

 Race

  Non-Hispanic white 5322 (71.1) 8588 (67.4)

  Non-Hispanic black 1328 (10.8) 2296 (11.8)

  Hispanic 1477 (12.2) 2719 (14.1)

  Asian 346 (3.4) 862 (5.1)

  Other 223 (2.5) 227 (1.6)

 Education

  <High school 1847 (18.5) 2376 (14.0)

  High school 2489 (30.5) 4031 (28.0)

  >High school 4296 (51.0) 8089 (58.0)

 Imputed family income*

  $0-19,999 2716 (22.9) 2998 (14.0)

  $20-34,999 1839 (20.3) 2690 (15.6)

  $35-64,999 2094 (26.2) 4095 (28.3)

  >$65,000 2047 (30.5) 4909 (42.1)

 Region

  Northeast 1389 (15.9) 2531 (17.8)

  Midwest 1918 (23.6) 3302 (24.4)

  South 3316 (37.5) 5399 (36.2)

  West 2073 (23.0) 3460 (21.6)

 Marital status

 Married/living with partner 4059 (58.5) 7936 (64.7)

  Widowed 1020 (8.1) 1241 (5.3)

  Divorced/separated 1711 (13.4) 2075 (9.3)

  Never married 1881 (20.0) 3334 (20.7)

 U.S. born 7251 (86.6) 11559 (82.0)

 Foreign born 1442 (13.4) 3118 (18.0)
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With Symptoms
(n = 8696), n (%)

Without Symptoms
(n = 14,692), n (%)

 Insurance status

  Uninsured 1572 (17.9) 2473 (16.1)

  Medicare 2269 (22.7) 2727 (15.3)

  Medicaid 784 (7.8) 681 (3.6)

  Private 3433 (44.2) 7741 (57.7)

  Other 617 (7.5) 1019 (7.3)

 Needs help with ADLs† 3386 (37.6) 2295 (15.0)

 Does not need help with ADLs 5310 (62.4) 12397 (85.0)

Health behavior characteristics

 Body mass index

  18 to <25 2946 (36.3) 5505 (39.9)

  25 to <30 2645 (32.0) 5156 (37.2)

  30 to <35 1529 (18.4) 2132 (15.6)

　 ≥35 1146 (13.3) 1057 (7.4)

 Perceived health

  Excellent/very good/good 6370 (75.0) 13567 (93.4)

  Fair or poor 2321 (25.0) 1115 (6.6)

 Physical activity

  Low 4120 (45.8) 5948 (38.5)

  Moderate 1354 (16.0) 2220 (16.4)

  High 3093 (38.1) 6232 (45.1)

 Smoking

  Current 2114 (26.0) 2257 (16.1)

  Former 2062 (23.8) 2866 (20.2)

  Never 4397 (50.1) 9290 (63.7)

 Consumption of alcohol

  None 3477 (39.0) 5755 (38.6)

  Light 3526 (43.1) 5624 (41.1)

  Moderate 975 (12.3) 2014 (15.5)

  Heavy 461 (5.6) 645 (4.9)

 Medical conditions or diagnoses

  History of cardiovascular disease‡ 2100 (22.2) 1170 (7.2)

  Without history of cardiovascular disease 6595 (77.8) 13518 (92.8)

  History of major neurologic disease§ 811 (9.2) 312 (1.9)

  Without history of major neurologic disease 7883 (90.8) 14377 (98.1)

  History of head or neck pain
║ 3507 (40.3) 1922 (13.2)

  Without history of head or neck pain 5189 (59.7) 12765 (86.8)

  Low back pain, past 3 mo 3748 (42.4) 2318 (15.9)

  Without low back pain, past 3 mo 4939 (57.6) 12359 (84.1)

  History of genitourinary disease** 1266 (13.6) 595 (3.9)

  Without history of genitourinary disease 7428 (86.4) 14092 (96.1)
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With Symptoms
(n = 8696), n (%)

Without Symptoms
(n = 14,692), n (%)

  History of gastrointestinal disease†† 3499 (40.0) 2185 (15.3)

  Without history of gastrointestinal disease 5197 (60.0) 12504 (84.7)

  History of chronic lung disease‡‡ 1588 (18.2) 1216 (8.4)

  Without history of chronic lung disease 7106 (81.8) 13470 (91.6)

  History of cancer 907 (10.1) 877 (5.8)

  Without history of cancer 7779 (89.9) 13804 (94.2)

  Symptoms of joint pain/aching/stiffness in the past 30 days 3851 (43.8) 2718 (18.3)

  Without symptoms of joint pain/aching/stiffness in the past 30 days 4835 (56.2) 11958 (81.7)

  History of rheumatic disease§§ 2868 (31.8) 2231 (14.5)

  Without history of rheumatic disease 5806 (68.2) 12439 (85.5)

ADL = activities of daily living.

Percentages are weighted to reflect national estimates.

*
Incomes are imputed values provided by the National Health Interview Survey.

†
ADLs were defined as needing help with personal care, bathing/showering, dressing, eating, getting in/out of a chair/bed, toileting, getting around

the home, routine needs, difficulty walking one-quarter of a mile without special equipment, difficulty climbing 10 steps without special
equipment, difficulty standing for 2 hours without special equipment, difficulty sitting for 2 hours without special equipment, difficulty stooping/
bending without special equipment, difficulty reaching overhead, difficulty grasping small objects without special equipment, difficulty lifting/
carrying 10 lbs or more without special equipment, difficulty pushing large objects without special equipment, or difficulty in going out or
participate in social events without special equipment.

‡
Cardiovascular disease includes self-reported history of heart attack, coronary artery disease, angina in the past 12 months, or poor circulation.

§
Major neurological disease includes self-reported history of stroke, seizures, or dementia.

║
Head or neck pain includes self-reported history of dental pain in the past 12 months, jaw/face pain in the past 3 months, or neck pain in the past

3 months.

**
Genitourinary disease includes self-reported history of urinary problems or weak/failing kidneys in the past 12 months.

††
Gastrointestinal disease includes self-reported history of acid reflux/heart burn, bowel problems, ulcer, or liver condition in the past 12 months.

‡‡
Chronic lung disease includes self-reported history of emphysema or asthma.

§§
Rheumatic diseases included self-reported history of gout, lupus, fibromyalgia, rheumatoid arthritis, and/or arthritis.
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Table 2
Independent association of the presence of ≥ 1 neuropsychiatric symptom with
complementary and alternative medicine use: results from a single multivariable model

Primary Factor Odds Ratio (95% CI)

≥ 1 Neuropsychiatric symptom 1.55 (1.44-1.66)

Adjustment factors

 Gender

  Male 0.65 (0.61-0.70)

  Female 1.00 (reference)

 Age, y

  18-24 0.87 (0.77-0.98)

  25-44 1.00 (reference)

  45-64 0.99 (0.92-1.08)

  65-74 1.07 (0.88-1.30)

  75+ 0.67 (0.54-0.83)

 Race

  Non–Hispanic white 1.00 (reference)

  Non–Hispanic black 0.55 (0.43-0.69)

  Hispanic 0.60 (0.54-0.67)

  Asian 1.11 (0.94-1.30)

  Other 1.13 (0.91-1.40)

 Education

  <High school 0.41 (0.37-0.45)

  High school 0.59 (0.54-0.63)

  >High school 1.00 (reference)

 Imputed family income

 $0-19,999 0.80 (0.71-0.90)

 $20-34,999 0.80 (0.72-0.89)

 $35-64,999 0.92 (0.84-1.00)

 >$65,000 1.00 (reference)

 Region

  Northeast 0.77 (0.69-0.85)

  Midwest 0.82 (0.75-0.90)

  South 0.70 (0.64-0.76)

  West 1.00 (reference)

 Marital status

 Married/living with partner 1.00 (reference)

  Widowed 1.05 (0.92-1.20)

  Divorced/separated 1.14 (1.04-1.25)

  Never married 1.13 (1.03-1.24)

 U.S. born 1.10 (0.98-1.22)

 Insurance status
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Primary Factor Odds Ratio (95% CI)

  Uninsured 0.98 (0.88-1.08)

  Medicare 0.92 (0.77-1.10)

  Medicaid 0.71 (0.60-0.83)

  Private 1.00 (reference)

  Other 1.04 (0.92-1.18)

  Needs help with ADLs 1.23 (1.13-1.33)

 Health behavior Body mass index

  <25 1.00 (reference)

  25 to <30 0.97 (0.90-1.05)

  30 to <35 0.98 (0.89-1.07)

　 ≥35 0.83 (0.74-0.93)

 Perceived health

  Excellent/very good/good 1.22 (1.09-1.36)

  Fair or poor 1.00 (reference)

 Physical activity

  Low 1.00 (reference)

  Moderate 1.77 (1.61-1.94)

  High 2.30 (2.14-2.48)

 Smoking

  Current 0.92 (0.84-1.00)

  Former 1.31 (1.21-1.42)

  Never 1.00 (reference)

 Alcohol

  None 1.00 (reference)

  Light 1.43 (1.33-1.54)

  Moderate 1.48 (1.33-1.64)

  Heavy 1.42 (1.22-1.64)

 Medical conditions or diagnoses

  History of major neurologic disease 0.84 (0.72-0.98)

  History of head or neck pain 1.60 (1.48-1.73)

  Low back pain, past 3 mo 1.42 (1.32-1.54)

  History of gastrointestinal disease 1.24 (1.15-1.34)

  History of chronic lung disease 1.23 (1.12-1.35)

  History of rheumatic disease 1.36 (1.15-1.60)

ADL = activities of daily living; CI = confidence interval.

Statistically significant results are presented. Of note, history of cardiovascular disease, genitourinary disease, cancer, and symptoms of joint pain/
aching/stiffness in the past 30 days were not statistically significant covariates.
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Table 3
Odds ratio of complementary and alternative medicine use based on the number of
neuropsychiatric symptoms

No. of Symptoms as a Predictor Odds Ratio (95% CI)

≥3 symptoms 1.85 (1.64-2.09)

2 symptoms 1.69 (1.50-1.90)

1 symptom 1.42 (1.31-1.55)

No symptoms (reference) 1.00 (reference)

CI = confidence interval.

Covariates for this model were the same as in Table 2.

PM R. Author manuscript; available in PMC 2014 January 01.


