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Abstract

The current study investigated the relationship of pain to use of complementary and alternative
medicine (CAM) in a U.S. nationally representative sample of 2466 persons with HIV using data
from the HIV Cost and Services Utilization Study (HCSUS). Pain was conceptualized as a need
characteristic within the context of predisposing, enabling, and need (PEN) characteristics following
Andersen's Behavioral Model of Health Services Use. Multivariate analyses were used to examine
the association of baseline PEN characteristics with CAM use by follow-up (approximately 6 months
later), including use of five specific CAM domains. Change in pain from baseline to follow-up was
also examined in relation to CAM use. Baseline pain was a strong predictor of CAM use, and
increased pain over time was associated with use of unlicensed or underground drugs with potential
for harm. These results highlight the importance of medical efforts to control pain in persons living
with HIV.
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Introduction

Use of complementary and alternative medicine (CAM), defined as those interventions not
generally provided by hospitals and clinics in the United States (U.S.), nor widely taught in
medical schools (1), is common among persons living with human immunodeficiency virus
(HIV). Recent estimates indicate that 53% of the first nationally representative sample of
persons with HIV in the U. S. reported use of at least one CAM therapy (2). In the general
population, pain is among the most common reasons for use of CAM (3). One U.S. national
study of adults reported that the highest condition-specific rates of CAM use were for neck
(57%) and back (47.6%) problems.(4) For individuals living with HIV, existing research
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suggests that pain remains a significant problem (5-8), despite advances in treatment.
Accordingly, we recently found that 67% of the national sample of persons with HIV reported
experiencing pain during the previous four weeks (9). Pain among persons with HIV may derive
from various sources, including the direct effects of HIV on the peripheral or central nervous
system, immune suppression (e.g., opportunistic infections), treatment for HIV (e.g.,
antiretroviral medications), disorders associated with HIV (7), and factors unrelated to HIV
disease or its treatment, for example conditions such as low back pain which are common in
the general population (7,10,11).

Despite high rates of CAM utilization among persons with HIV, key questions regarding safety
and efficacy are yet to be answered through scientific studies. One of the difficulties in this
research is lack of consensus regarding what is considered CAM. The National Center for
Complementary and Alternative Medicine (NCCAM,; http://nccam.nih.gov/health/whatiscam/
website viewed 11/9/04) has grouped CAM interventions into five domains: mind-body
interventions (e.g., relaxation), biologically-based therapies (e.g., herbal medicine),
manipulative/body-based methods (e.g., massage), alternative medical systems (e.g.,
acupuncture), and energy therapies (e.g., energy healing). Prior work in the national sample of
HIV+ individuals has examined visits to CAM practitioners (12), and the use of CAM with
potential for adverse effects or deleterious interactions with prescribed medical treatment (i.e.,
CAM therapies taken internally such as herbal preparations, megavitamins, underground/
unlicensed drugs, folk remedies, homeopathy) (2). In the latter study, 25.5% of patients
reported use of CAM with potential for adverse effects and one-third of these patients had not
discussed CAM use with their health care provider. These findings highlight concerns
regarding CAM's side effects and interactions with conventional therapies. One study reported
that among HIV patients who were taking antiretroviral medications as well as CAM, 28% had
potential adverse effects (e.g., dermatitis, nausea, vomiting, diarrhea, thrombocytopenia,
coagulopathies, altered mental status, hepatotoxicity, and electrolyte disturbances) that could
potentially be linked to the interaction of herbal remedies with antiretroviral medications
(13). Such findings underscore the need to elucidate precipitating reasons for CAM use among
HIV+ individuals.

In previous work, we reported that pain was a significant predictor of subsequent utilization
of outpatient services in persons with HIV (9). Persons who reported more pain had more
outpatient visits, as did those whose pain increased between baseline and follow-up interviews.
Notably, the relationship between pain and increased outpatient visits remained despite
controlling for health status. To date, few studies have specifically examined the role of pain
in the use of CAM among HIV+ individuals. Fairfield and colleagues (14) reported that pain
or neuropathy was the most common reason for visiting a CAM provider, which was cited by
33% of a convenience sample of 180 HIV patients, followed by the desire to reduce stress and
depression, which was cited by 27%. Another study of 256 HIVV+ individuals reported that pain
was independently associated with CAM use (15). However, these studies examined small
convenience samples and it is unclear whether their findings generalize to understudied
populations such as the poor and ethnic/racial minorities. In addition, negative findings have
also been reported. One study found that in a sample of 70 HIV+ gay men, respondents with
little or no pain were more likely to use CAM (16).

The objective of this study was to investigate the impact of pain on subsequent CAM use in a
nationally representative sample of persons with HIV within the context of predisposing,
enabling, and need characteristics specified in Andersen's Behavioral Model of Health Services
Use (17,18). Predisposing characteristics such as age, gender, and race/ethnicity may influence
an individual's propensity to use health services although these conditions are not directly
responsible for use. Enabling characteristics include the economic and social resources that
facilitate or impede care. Need-related characteristics refer to the presence or severity of illness.
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In the current study, pain, clinical indicators (e.g., CD4 count, HIVV/AIDS diagnostic status,
vitality) and psychological symptoms (e.g., anxiety, depression, drug abuse) were included as
need characteristics. We tested the hypothesis that greater baseline pain would predict
increased use of CAM between baseline and follow-up (approximately 6 months later)
controlling for predisposing, enabling and need characteristics. We examined overall use of
CAM therapies (i.e., use of at least one CAM therapy) as well as use of CAM categorized
according to the five domains specified by NCCAM. In addition, we investigated the extent to
which change in pain from baseline to follow-up predicted use of CAM.

The HIV Cost and Services Utilization Study (HCSUS) derives data from interviews with a
nationally representative probability sample of persons receiving care for HIV in the
contiguous United States (U.S.). The reference population was restricted to persons at least 18
years old with known HIV infection who made at least one visit for regular or ongoing care to
a non-military, non-prison medical provider other than an emergency department between
January 5 and February 29, 1996. Full details of the design are available elsewhere (19,20).

The HCSUS used a three stage sampling design in which geographic areas, medical providers,
and patients were sampled (21). The HCSUS sampled 4,042 eligible subjects, and 2,864 (71%)
completed the interviews. Anonymously selected subjects were interviewed only after
permission was obtained from providers or their agents. Consent forms and informational
materials were reviewed by the RAND institutional review board (IRB) and a local IRB;
providers signed Single Project Assurances or Independent Investigator agreements if no local
board was available. This study using the HCSUS dataset was approved by the UCLA IRB.
Baseline interviews began in January 1996 and ended in April 1997 (22). First follow-up
interviews were conducted from December 1996 to July 1997 and were conducted with 2,466
respondents (86.1% of baseline). The interval between baseline and first follow-up averaged
225 days (median: 243 days; range: 36-517 days). A second follow-up was also conducted,
but did not include use of CAM and, therefore, data from this interview were not included in
this paper.

Sampling weights were used to adjust for the differential selection probabilities across
subgroups of the population. The inverse of a respondent's sampling probability is his or her
sampling weight. The HCSUS constructed nonresponse weights to adjust for differential
cooperation rates using data collected on nonresponding patients and providers, and
multiplicity weights to adjust for the fact that some patients had multiple opportunities to enter
the sample. The product of these three weights forms the respondent's analytic weight (23),
which estimates the number of persons in the population represented by that respondent. Using
the analytic weights, estimates derived from HCSUS are designed to be nationally
representative (21). The analytic weights used in the present analysis are from the first follow-
up, and are adjusted for attrition from baseline. Thus inferences from the analysis are limited
to those who survived until the first follow-up.

Independent Variables

Predisposing characteristics included in this study were gender, age, race/ethnicity (African
American, Hispanic, white, or other [Alaskan Native, American Indian, Asian, Pacific Islander,
or mixed]), education (less than high school, high school diploma, associate degree or some
college, or bachelor's degree or higher), and mode of HIV exposure [heterosexual, I\VV-drug use
(IVDU), men who have sex with other men (MSM), or “other” (related to hemophilia, a
contaminated blood transfusion, or no identified source)]. Enabling characteristics were
income (<$5,000, $5,001-$10,000, $10,001-$25,000, or >$25,000), health insurance (private,
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private HMO, Medicare, Medicaid, or none), and Census region (Northeast, South, Midwest,
or West).

Need characteristics included the following measures of clinical health status: HIV-disease
stage (asymptomatic, symptomatic without AIDS, symptomatic with AIDS), and wasting
syndrome (weight loss of 10% or more and fever, diarrhea or loss of appetite in last six months)
(yes/no), lowest CD4 count (0-49, 50-199, 200-499, 500+ cells/mm?3), and early access (i.e.,
by December 1996) to ART (active antiretroviral therapy) (yes/no). Access to ART has been
found to reduce HIV severity, leading to improved physical health status (24).

Additional need characteristics in this study were pain, change in pain between baseline and
first follow-up, and vitality. Our measure of pain was the bodily pain subscale of the Short-
Form 36 (SF-36), a widely used and psychometrically sound instrument (25-27). Prior work
has supported the reliability and validity of the SF-36 in representative samples of chronically-
ill persons including those with HIV (28). Consistent with previous research using the HCSUS
(9,28,35) the pain subscale was derived by averaging the responses to two items of the SF-36
and transforming the average to T scores (mean of 50, standard deviation of 10) (28) using the
normative data reported by Ware and colleague (29). The two items were: 1) “During the past
four weeks, how much did pain interfere with your normal work (including work outside the
house and housework)? Would you say: not at all (1), a little bit (2), moderately (3), quite a bit
(4), or extremely (5)?,” and 2) “How much bodily pain have you had during the past four
weeks? Would you say: none (1), very mild (2), mild (3), moderate (4), severe (5), or very
severe (6)?” The derived pain scale ranged from 0 to 100, with a lower score indicating more
pain and a score of 100 indicating freedom from pain. The correlation between the two pain
items at baseline was 0.74, P<0.001.

Change in pain assessed whether the respondent's pain score increased, decreased, or remained
the same from baseline to follow-up. Prior work in this sample has indicated that pain persists
and remains moderately constant over time (9). In the current study, the correlation between
pain scores at baseline and follow-up was 0.55, P<0.001. Change in pain was derived by
subtracting the individual's baseline scores from follow-up scores—positive changes in the
pain scale indicated that the individual's level of pain decreased over time.

To assess vitality, we used the vitality subscale of the SF-36 which ranged from 0 to 100, with
a higher score indicating that the person had more vitality (i.e., was less tired). Vitality was
derived from two items (“How much of the time during the past four weeks did you feel tired?”
and the reversed score of “How much of the time during the past four weeks did you have
enough energy to do the things you wanted to do?”) that were correlated at 0.59, P<0.001, at
baseline.

We also included the following need characteristics: anxiety (yes/no), depression (yes/no),
drug dependence (yes/no), and heavy drinker (yes/no). For anxiety and depression, respondents
were classified as having screened positive or negative for an anxiety or depressive disorder
during the 12 months prior to the baseline interview based on the short form of the World
Health Organization's Composite International Diagnostic Interview (30). Drug dependence
was defined as use (i.e., without a doctor's prescription, in larger amounts than prescribed, or
for a longer period than prescribed) of any of eight classifications of drugs (analgesics,
amphetamines, cocaine, hallucinogens, heroin, inhalants, marijuana, sedatives) in the past year,
and if the respondent reported using more than intended or having emotional/psychiatric
problems related to using in the past year. Heavy drinker was defined as drinking on at least
half of the days in the 4 weeks prior to baseline interview and typically having 3 or more drinks
on those days. Respondents not meeting both conditions were not classified as heavy drinkers
even if they drank some alcohol.
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Dependent Variables

Analysis

Respondents were asked whether they had used any of 16 CAM therapies for their HIV illness
in the interval between baseline and follow-up. The list of CAM therapies was derived from
Eisenberg et al. (1); an additional item was added to assess use of underground/unlicensed
drugs, as was done previously by Hsiao et al. (2). The text of the survey was as follows: “I
would like to ask you about some other kinds of therapies or treatments which you may have
used for your HIV illness.” The terms “complementary” or “alternative” were not mentioned.

We examined use of any CAM therapy (i.e., at least one of the 16 therapies listed), the number
of CAM therapies used, as well as use of therapies grouped into the five domains suggested
by NCCAM (http://nccam.nih.gov/health/whatiscam/ website viewed 11/9/04). The five
domains and their individual therapies were: mind-body interventions (i.e., relaxation, spiritual
healing, self-help groups, imagery, biofeedback, hypnosis), biologically-based therapies (i.e.,
herbal medicine, megavitamin therapy, underground/unlicensed drugs, lifestyle diets),
manipulative/body-based methods (i.e., massage, chiropractic care), alternative medical
systems (i.e., homeopathy, acupuncture, folk remedies), and energy therapies (i.e., energy
healing). Although some therapies could conceivably belong to more than one category (e.g.,
lifestyle diet may be considered an alternative medical system), therapies were grouped into
mutually exclusive domains to simplify analyses. Although self-help groups are not universally
perceived asa CAM intervention, this category was included to permit comparison with studies
in the general population, which included use of self-help groups.(1,4) Our results did not differ
substantially when self-help groups were excluded from the analyses.

Weighted sample means were used to estimate population prevalence parameters. Missing
values for essential variables were imputed by the HCSUS consortium using a standard “hot-
deck” strategy (31). For each variable being imputed, respondents were classified based on
observed values for other variables. For each respondent missing a value for the variable being
imputed, randomly selected donor values were chosen from those respondents in the same
imputation class. Less than three percent of the data for income and less than 0.5 percent for
most key variables were imputed (32). The non-response rates for CAM ranged from O to less
than 0.2 percent. To adjust the standard errors and statistical tests for the differential weighting
and complex sample design, we used the linearization methods (33) available in the Stata
software package to estimate descriptive statistics (23). Our standard errors are not adjusted
for imputation; however, given the slight amount of missing data, any underestimation of the
variability should be small. Analytic weights were used in the estimates of the descriptive
statistics for each variable used in the analyses.

We used multivariate logistic regression to evaluate the independent relationship of the
predisposing, enabling, and need characteristics at baseline with the use of any CAM treatment
at follow-up and, in separate analyses, with the use of the five different domains of CAM
treatments. We used a multivariate Poisson regression model to analyze the independent
relationship of the predisposing, enabling, and need characteristics at baseline with the number
of CAM treatments used at follow-up because this dependent variable is a count measure, and
therefore standard linear regression is not statistically appropriate. All analyses were conducted
using analytic weights to estimate population prevalence and the standard errors accounted for
the multistage sample design. Statistical analyses were performed using Stata. A standard
probability level of 0.05 was used for all analyses.
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Results

Respondent Characteristics

Table 1 shows the distributions of the predisposing, enabling, and need factors for the 2,466
subjects (representing 219,667 persons) included in this study and their weighted percentage
of any CAM use and use of the five CAM domains. The weighted data show that the majority
of the population was male and symptomatic without AIDS; roughly half were white and MSM.
The mean age of the respondents was approximately 39 years. The mean pain score at baseline
for the present sample was roughly 5.7 points lower than the general U.S. population mean of
75.15 (34), indicating that as a whole the current sample reported more pain. This difference
in pain scores is considered clinical significant according to the recommendation by the
developers of the SF-36 that a 5 point deviation in the scale is clinically significant (34). More
respondents reported a decrease in pain from baseline to follow-up (42%), compared to those
who reported no change (26.4%) and those who reported increased pain (31.6%) (35). A
substantial proportion of respondents screened positive for anxiety or depression (36), and were
classified as drug dependent or heavy drinkers (12).

Prevalence of CAM Use

Table 1 also shows the overall prevalence rates for CAM therapies included in the survey. The
most popular CAM domain was mind-body with over a third of respondents endorsing use of
at least one of these therapies. Biologically-based therapies were the second most popular
category, with about a quarter of the sample reporting use of at least one of these therapies.
Manipulative/body-based methods constituted the next most popular domain, followed by
alternative medical systems. The category of energy therapies contained just one therapy
(energy healing) and was the least popular, endorsed by less than 5% of respondents. The mean
number of CAM therapies used was 1.4 (median: 1, range: 0-14); most (i.e., 91%) of the sample
used 5 or fewer therapies.

Table 2 shows mean baseline pain scores for each CAM domain and for any CAM, grouped
according to whether respondents reported use (yes) or non-use (no). Mean scores were
significantly lower, indicating more pain, in respondents who reported using any CAM,
alternative medical systems, mind/body, and biologically-based interventions, compared to
respondents who did not use these modalities. Within the category of biologically-based
interventions, respondents who endorsed using underground/unlicensed drugs had lower pain
scores, indicating greater pain, compared to those who did not use such drugs (see Table 2).
The difference in pain scores between respondents who did and did not report use of such drugs
was greater than 5 points, indicating a clinically significant difference in pain. Pain scores did
not differ between users and non-users of manipulative/body-based methods and energy
healing.

Multivariate Analyses — Predisposing and Enabling Characteristics

The results of the multivariate analysis for use of any CAM therapy are shown in Table 2.
Persons exposed to HIV through IV-drug use were more likely to use CAM than MSMs.
Hispanic persons were less likely to use CAM than whites. Older persons were less likely to
use CAM than younger persons. Those with an associate's degree or less education had lower
likelihood of CAM use than those with a bachelor's degree or more education. Residents in the
South were less likely to use CAM compared to those in the West.

Analyses conducted to examine predictors of use for each CAM domain revealed that the
regression model was significant (P's < 0.001) for all five categories. Persons exposed to HIV
through a contaminated blood transfusion or no identified source, were less likely to use
alternative medical systems and manipulative/body-based methods, relative to MSMs. Older
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persons were less likely to use biologically-based and manipulative/body-based methods
compared to younger persons. African-Americans were less likely to use manipulative/body-
based methods, relative to whites; Hispanics were less likely to use mind-body compared to
whites.

For all CAM domains except energy healing, respondents with a high school or less education
(relative to a bachelor's degree or more) were less likely to use such therapies. For manipulative/
body-based methods, those with an associate's degree were also less likely than college-
educated respondents to endorse use, while those without a high school diploma were less
likely to use energy healing. Respondents with lower income (relative to >$25,000) were also
less likely to use manipulative/body-based methods. Those with no insurance were more likely
to use biologically-based methods, compared to those with Medicaid. Regional variations in
use were also found. Relative to residents in the West, residents in the South were less likely
to use biologically-based therapies, manipulative/body-based methods, and alternative medical
systems, and residents in the Northeast were less likely to use manipulative/body-based
methods.

Multivariate Analyses - Pain and Other Need Characteristics

Pain emerged as a strong predictor of CAM use. Those reporting greater pain at baseline (i.e.,
lower scores and thus less freedom from pain) were more likely to use every category of CAM
therapy except energy healing. Change in pain predicted use of biologically-based therapies
—those who reported decreased pain from baseline to follow-up were less likely to report use
of these treatments between the two time points. Examination of the individual therapies in
this category revealed that the reduction in pain across time was specifically linked to lower
use of underground/unlicensed drugs (Odds Ratio [OR], 0.99; 95% Confidence Interval [CI],
0.98 - 1.00, P <0.02). In addition, those reporting more pain at baseline were more likely to
endorse use of such drugs by follow-up (OR, 0.99; 95% ClI, 0.98 — 1.00, P < 0.03). Women
were less likely to use underground/unlicensed drugs compared to men (OR, 0.42; 95% ClI,
0.22 - 0.78, P <0.01). Older persons were less likely to use such drugs relative to younger
persons (OR, 0.97; 95% CI, 0.94 — 1.00, P < 0.05). Drug dependent respondents were more
likely to use such drugs compared to non-drug dependent persons (OR, 2.11; 95% ClI, 1.12 —
3.97, P <0.03).

Certain need characteristics at baseline other than pain also predicted use of various CAM
domains. More vitality was associated with greater use of biologically-based therapies.
Screening positive for depression was related to increased use of mind/body and biologically-
based therapies. Heavy drinkers were less likely to use mind-body. Of the clinical status
measures, only CD4 count was associated with CAM use—respondents with CD4 count
50-199 cells/mm3 were less likely to use manipulative/body-based methods and those with
CD4 counts 200-499 cells/mm3 were less likely to use energy healing, relative to those with a
CD4 count of 500+ cells/mm?.

Number of CAM Therapies Used (Data not shown)

Persons exposed to HIV through IV-drug use were likely to use a greater number of CAM
therapies (Incidence Rate Ratio [IRR], 1.16; 95% CI, 1.01 — 1.33, P < 0.04), whereas those
exposed by means of contaminated blood or no identified source were likely to use fewer CAM
therapies (IRR, 0.68; 95% CI, 0.51 — 0.92, P < 0.02), relative to MSMs. Thus, IV-drug users
used 1.16 times as many therapies as MSMs. Hispanic persons used fewer CAM therapies than
whites (IRR, 0.81; 95% CI, 0.68 — 0.97, P < 0.03). Those with a high school diploma (IRR,
0.62; 95% Cl, 0.49 - 0.80, P < 0.001) or less education (IRR, 0.45; 95% CI, 0.35-0.58, P <
0.001) used fewer CAM therapies than those with a bachelor's degree or more education.
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Residents in the South (IRR, 0.59; 95% CI, 0.44 — 0.81, P < 0.01) and Northeast (IRR, 0.83;
95% Cl, 0.69 — 1.00, P < 0.05) used fewer CAM therapies compared to those in the West.

Greater pain was associated with use of more CAM therapies (IRR, 1.00; 95% CI, 0.99 — 1.00,
P < 0.01). Those who screened positive for depression used more CAM therapies compared
to those who screened negative (IRR, 1.30; 95% ClI, 1.12 — 1.52, P < 0.01). Heavy drinkers
used fewer CAM therapies relative to non-heavy drinkers (IRR, 0.66; 95% CI, 0.50 — 0.88,

P <0.01). Compared to persons with CD4 count 500+ cells/mms3, those with lower CD4 counts
used fewer CAM therapies [CD4 <50 (IRR, 0.78; 95% CI, 0.61 - 1.00, P < 0.05), 50<CD4<200
(IRR, 0.74; 95% CI, 0.62 — 0.90, P < 0.01), 200<CD<500 (IRR, 0.70; 95% ClI, 0.57 — 0.87,
P <0.01)].

Discussion

Consistent with our hypothesis, reported pain at baseline was a strong predictor of CAM use
during the approximately six month period prior to first follow-up. Patients who experienced
more pain were more likely to subsequently use at least one of the 16 CAM therapies studied;
they were also more likely to use a larger number of these CAM therapies. In bivariate analyses,
respondents who endorsed subsequent CAM use (except for manipulative/body-based methods
and energy healing) reported significantly more pain at baseline than those who did not use
CAM (see Table 2). Multivariate analyses accordingly revealed that increased pain was
associated with greater use of four of the five CAM domains specified by NCCAM (i.e., mind-
body, biologically-based therapies, manipulative/body-based methods, and alternative medical
systems). The only exception was energy healing, possibly due to the small number of patients
(i.e., less than 5%) who endorsed using this therapy. In fact, pain was the only characteristic
examined, with the exception of education that consistently predicted utilization across CAM
domains. Regarding education, patients with less than a high school diploma were less likely
to use all domains of CAM relative to college-educated patients. Notably, the relationships
between pain and CAM use persisted even when controlling for objective indicators of disease
progression including CD4 count and clinical stage, as well as other need characteristics such
as energy, anxiety and depression.

On the other hand, changes in reported pain from baseline to follow-up were not associated
with overall use of CAM. However, reductions in pain over time predicted a lower likelihood
of use for biologically-based therapies. Examination of the individual therapies within this
CAM domain revealed that this relationship was specific to use of underground/unlicensed
drugs. Thus, patients whose pain had declined by follow-up were less likely to use these types
of drugs. These findings are consistent with the notion that poorly controlled pain over time
may lead HIV patients to seek out complementary, alternative, or untested drug treatments
with possible adverse effects. Although the HCSUS did not specify which drugs were included
in this category, use of various underground/unlicensed drugs such as oral interferon-a,
disulfiram, and dinitrochlorobenzene have been documented in HIV patients (2,37). Even
though relatively few patients in the sample (i.e., 5%) endorsed using underground/unlicensed
drugs, there is a potential for harm from such use. Several other characteristics were also
independently associated with use of underground/unlicensed drugs. Men, younger persons,
those who reported more pain at baseline and those who were classified as being drug dependent
in the past year were more likely to use such drugs. Given that HIVV+ individuals who reported
more pain might be more inclined to pursue these unproven treatments, future studies should
explore whether efforts targeted at alleviating pain in the HIV+ population would lead to a
reduction in the use of potentially harmful underground/unlicensed drugs.

In our earlier work with the present sample, poorer health (i.e., CD4 count <50 cells/mm3, and
less vitality) independently predicted higher use of outpatient medical services, whereas in the
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present study, health status was not strongly linked with overall CAM use. Thus, clinical stage,
CD4 count, vitality, presence of wasting syndrome, and early use of ART did not impact the
likelihood of using at least one CAM therapy. Whereas we did find that less vitality predicted
greater use of biologically-based therapies, it is notable that respondents with lower CD4 counts
(i.e., 50-199 cells/mm3) were actually less likely to use manipulative/body-based methods
compared to those with CD4 counts of 500 or more. Similarly, low CD4 counts were associated
with less use of energy healing. Moreover, patients with CD4 counts below 500 were likely to
use fewer CAM therapies than those with CD4 counts of 500 or more. It is possible that HIV
patients with low CD4 counts may be less inclined to seek unconventional treatments due to
heightened concerns that such approaches may further compromise already-weakened immune
systems. Disease progression in persons with low CD4 counts is more rapid than for persons
with higher CD4 counts (38) and opportunistic infections are more prevalent in persons with
CD4 counts below 50 cells/mm3.

Depression emerged as an important need characteristic that was independently associated with
use of CAM. Patients who screened positive for depression at baseline were more likely to use
at least one CAM therapy as well as more likely to use mind-body and biologically-based
therapies. Depressed patients were also more likely to use a greater number of CAM therapies.
These relationships were evident even after controlling for anxiety, suggesting depression,
rather than global psychological distress, specifically influenced use of CAM. Our findings are
consistent with previous work in this sample showing that the presence of depression is
associated with increased visits to alternative therapists (12). Prior research in a convenience
sample indicated that HIV patients who use CAM to relieve stress and depression were more
likely to make visits to CAM providers but were no more likely to use self-prescribed herbal,
mineral, and vitamin supplements (14). By contrast, in the current nationally representative
sample, depression is associated with use of both CAM practitioners and self-care including
biologically-based therapies which may interfere with medical treatment for HIV. London and
colleagues (12) suggested that HIV patients who are depressed may use CAM as part of a
strategy to help manage depression. Thus, efforts aimed at identifying and treating depression
should be considered in patients who use CAM, particularly in light of evidence supporting an
association between depression and pain in HIV (36,39-41).

When pain and other need characteristics are taken into account, relatively few other
characteristics evidenced significant relationships with CAM use. The most salient factor, as
mentioned above, was level of education. The less educated were less likely to use CAM
therapies across all domains, and they were also more likely to use smaller number of such
therapies—findings that are consistent with earlier work in HIV samples indicating that higher
education predicts increased CAM use (15,42,43). Overall use of CAM was not related to
income level-lower income was primarily associated with less use of manipulative/body-based
methods. Given that these therapies necessitate a visit to an alternative practitioner (i.e.,
massage therapist, chiropractor) for whose care patients pay greater out-of-pocket costs, this
finding is not surprising. Insurance status also did not influence overall CAM use, which was
also expected since health insurance often did not provide coverage for CAM during the
sampled time period. For biologically-based therapies only, respondents with no insurance
were more likely to use this CAM domain than respondents with Medicaid. It is conceivable
that those without insurance are more likely to use self-care practices (e.g., use of supplements
or lifestyle diets) due to lower costs and greater accessibility of these therapies.

Age, racial/ethnic and regional variations in CAM use persisted even when controlling for pain
and other need characteristics. Older persons were less likely to use at least one CAM therapy
as well as biologically-based and manipulative/body-based methods. Relative to whites,

Hispanics were less likely to use any CAM as well as mind-body, whereas African-Americans
were less likely to use manipulative/body-based methods. Hispanics were also more likely to
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use fewer CAM therapies compared to whites. These findings may reflect cultural preferences
for certain types of CAM, but further study is necessary. Geographic variations in use may be
possibly due in part to less availability of CAM providers in certain regions.

Notably, persons exposed to HIV via IV-drug use were more likely to use any CAM and to
use a greater number of such therapies, compared to MSMs. These findings are somewhat
surprising given that higher education level has been consistently shown to be one of the
strongest predictors of CAM use(4) and 1VV-drug users generally have a lower level of education
than the general public (44). However, even after we controlled for education, our findings
indicated that a history of IV-drug use predicts increased use of CAM. Prior research in
convenience samples has revealed mixed findings with one study reporting that I\V-drug users
with HIV had lower rates of CAM use than MSMs (45), one study indicating the opposite
pattern with MSMs reporting lower rates of CAM use than IV-drug users,(46) and one study
showing no differences in CAM use (47). These disparate findings may be due to variations
in survey methodology and/or definitions of CAM. As discussed by Manheimer and colleagues
(44), CAM may be particularly appealing to IV-drug users either because of mistrust of the
conventional medical system or due to perceptions of being stigmatized in past interactions
with conventional medicine. Social isolation of IV-drug users may influence them toward using
self-care or alternative therapies for health care, either by choice or out of economic necessity
(44). The present study controlled for income so economic necessity is less likely to explain
our finding. We previously reported greater pain at baseline in 1V-drug using women in the
HCSUS sample (9), highlighting the need for further research on CAM use in this subgroup
of HIV patients.

Limitations to our findings should be mentioned. We used the bodily pain subscale of the SF-36
to measure pain and this subscale consisted of only two items. Therefore, important aspects of
pain (e.g., pain location; sensory quality of HIV-related pain) were not assessed. Moreover,
the subscale assessed pain in the previous 4 weeks and thus, the presence of pain prior to or
persisting beyond this time frame was not evaluated. The CAM therapies examined in the
HCSUS were derived from prior research by Eisenberg and colleagues (1); however, the list
of therapies studied was not exhaustive and the survey did not include items that assessed
whether respondents used CAM therapies not specifically listed. Relatedly, the item asking
about underground/unlicensed drugs was developed for the purposes of the HCSUS and this
item did not specify which drugs were referred to in this category. Thus, it is not possible to
discern which underground/unlicensed drugs were used by respondents. The HSCUS was
conducted between 1996 and 1997 and it is likely that the popularity of certain therapies may
have changed since that time. For example, only one therapy (i.e., energy healing) was included
in the category for energy therapies even though there are several different types of such
therapies. The HCSUS did not ask about use of conventional pain treatments and so such
information, which might have influenced change in pain over time, could not be included in
the present analyses. Another important limitation is that the HCSUS only included persons
with HIV who were receiving medical care for their HIV. Therefore, those with very poor
access to medical care, those who are less compliant, and those who are relatively healthy are
likely underrepresented (32). Often, persons in the early stages of the disease are not receiving
care for HIV (32). Thus, the relationship between pain and CAM use for these persons may be
different from that found in this study although even persons in the early stages of HIVV may
experience pain (48).

In sum, our findings suggest that pain is an important predictor of use of CAM in persons living
with HIV, including both self-care and visits to CAM practitioners. Moreover, patients whose
pain declined over time were less likely to have used underground/unlicensed drugs—findings
that are consistent with the notion that poorly controlled pain over time may lead HIV patients
to seek out untested drug treatments with the potential for adverse effects. Depression was also
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associated with the use of underground/unlicensed drugs. Thus, greater efforts at alleviating
pain and symptoms of depression may be directed at HIV populations with a view to reducing
use of underground or unproven drug therapies. The present results are consistent with our
earlier work in this sample demonstrating that pain is a significant predictor of outpatient
services utilization. Previously, we found that patients who reported more pain and those who
developed more pain over time used more outpatient services, after controlling for clinical
indicators and sociodemographic factors (9). Taken together, the prior findings and the results
of the current study suggest that pain is a significant need characteristic that influences use of
conventional health services as well as use complementary and alternative care, irrespective
of clinical health indicators. Since pain is a significant factor associated with use of CAM,
further research on the safety and efficacy of CAM approaches for pain in HIV is warranted.
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Mean Pain Score SE

Any CAM

Yes 67.30 1.262

No 71.88 0.96
Alt. Med Systems

Yes 64.23 2118

No 70.08 0.93
Mind/Body

Yes 65.95 1.202

No 71.69 1.19
Biological

Yes 67.09 1.902

No 70.31 0.80
Manipulative/Body-based

Yes 68.68 1.91

No 69.64 0.94
Energy Healing

Yes 67.71 3.01

No 69.53 0.94
Underground/Unlicensed drugs

Yes 63.49 3.432

No 69.76 0.91

a_. . S
Difference in scores is significant at P<0.05 or less.
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