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Background. Fibromyalgia (FMS) is a pain condition affecting 2-6% of US adults; effective treatment remains limited. Determinants
of nonvitamin, nonmineral dietary supplement (NVNM) use among adults with FMS are not well-studied. We investigated the
relation of NVNM use to FMS, and trends, in two nationally representative samples of US adults >18 years. Methods. Data were
drawn from 2007 and 2012 National Health Interview Surveys (N’s = 20127 and 30672, resp.). Logistic regression was used
to examine associations of FMS to NVNM use (past 12 months) and evaluate potential modifying influences of gender and
comorbidities. Multivariate models adjusted for sampling design, demographic, lifestyle, and health-related factors. Results. FMS
was significantly higher in 2012 than in 2007 (1.7% versus 1.3%), whereas NVNM use decreased (57% versus 41%; p < 0.0001).
Adults reporting diagnosis were more likely to use NVNMs within 12 months, 30 days, or ever relative to adults without;
positive associations remained significant after controlling for demographics, lifestyle characteristics, medical history, and other
confounders (ranges: 2007 and 2012 AORs = 2.3-2.7; 1.5-1.6, resp.; p’s < 0.0001). Conclusion. In this cross-sectional study of two
national samples, NVNM use was strongly and positively associated with FMS, highlighting the need for further study.

1. Introduction

Fibromyalgia syndrome (FMS) is a rheumatologic neuro-
pathic chronic pain syndrome affecting approximately 2.7%
of populations of all ages across the world [1], including an
estimated 1.8-6.4% of those in the US [2, 3]. FMS is charac-
terized by a constellation of somatic symptoms (e.g., fatigue,
sleep, mood disturbances, and cognitive impairment) that
are typically present in addition to widespread pain [4]; the
etiology of FMS is largely unknown [4]. Additionally, those
with FMS may also experience high rates of comorbidity, such
as osteoarthritis [5], autoimmune [6], kidney [7], respiratory
[7], and cardiovascular [7, 8] disease, gastrointestinal condi-
tions [7, 9], and headache [1, 7,10]. Although FMS affects both
sexes and people of all ages, the majority of US cases occur in
Caucasian, middle-aged women [11, 12].

The chronic widespread pain characterizing FMS is diffi-
cult to manage, and many physicians remain unfamiliar with
FMS diagnostic criteria and treatment [13] often making it
difficult for patients to obtain an accurate FMS diagnosis
and appropriate care. Although a lack of efficacy evidence
for opioids as FMS treatment exists [14, 15] and opioid over-
dose deaths have more than tripled since 1999 [16, 17],
FMS patients may receive opioid therapy [18]. Common
treatments for FMS include antidepressants, anticonvulsants,
muscle relaxants, and other pain medications [19]. Non-
steroidal anti-inflammatory drugs, which may carry side
effects for as many as 25% of long-term users [20], are not
currently recommended for FMS by any guidelines [19].
Although three drugs are FDA-approved for FMS treatment
[21], these medications may carry significant side effects for
some [22] and are not always effective for all [19]. Thus,
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patients may turn to complementary health approaches
(CHAs, defined as medical/healthcare systems or practices
used outside of mainstream medicine [23]) to manage symp-
toms [24]; back, neck, and joint pain are among the most
commonly reported conditions for which patients use CHAs
in the US [25, 26].

Nonvitamin, nonmineral dietary supplements (NVNMs)
are a type of CHA used by nearly twenty-five percent of
US adults with a musculoskeletal disorder [25] and include
animal- and plant-derived products (i.e., fish oil, herbal die-
tary supplements). The extent and efficacy of NVNMs, partic-
ularly herbal dietary supplements, are largely unknown [27,
28]. Although a handful of large surveys have documented
high rates of herbal and other NVNM use for chronic
pain syndromes [24, 25, 29, 30], and anecdotal accounts
indicate that a wide range of herbs have been used for the
treatment of FMS [31], rigorous investigations regarding the
prevalence and correlates of NVNM use in FMS remain
limited. To address these gaps, we assessed the relation of
FMS to NVNM use in two large, representative samples of
US adults and examined potential changes in prevalence rates
for NVNM use among those with FMS over a 5-year time
period.

2. Materials and Methods

2.1. Data Sources. Participants for this study were drawn from
two nationally representative samples of 23,501 and 34,525 US
adults (National Health Interview Surveys (NHIS), 2007 and
2012, resp.). The NHIS is an annual national, cross-sectional
household survey of the noninstitutionalized US population
and is administered by the Centers for Disease Control and
Prevention’s National Center for Health Statistics. A sup-
plement (adult alternative medicine) to the core individual,
family, and household surveys asked participants about use of
a broad range of CHAs, including herbs and other NVNMs,
for both years. All questions were administered in a personal
interview format. Adult response rates to the NHIS were
78.3% in 2007 and 79.7% in 2012, respectively [32].

The NHIS is the only national, public-use survey that
includes comprehensive sets of questions regarding NVNM
and other CHA use. Both 2007 and 2012 surveys used a
stratified multistage probability design weighted on age, sex,
and race/ethnicity, using 2000 and 2010 Census data for each,
respectively. Both surveys oversampled Asian, Black, His-
panic, and minority elderly populations. Thus, each person
in the covered population had a known nonzero probability
of selection. Additional project details have been described
elsewhere [32].

2.2. Study Population. Our analysis excluded participants
who were <18 years of age, were pregnant, had functional
limitation(s) due to senility, had a stroke and used a proxy
to complete the interview, or had current cancer; those
missing data on key covariates were also excluded, as were
participants with extreme values for exercise (>6,000 minutes
per week) in order to eliminate potential information bias.
Further exclusion of persons with missing data on FMS and
NVNM use (at 30 days, at 12 months, or ever using NVNMs)
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yielded final study samples of 20,127 and 30,672 adults for
2007 and 2012, respectively (Figure 1).

2.3. Variables

2.3.1. Outcome Variables. The main outcome variable for
this study was the reported use of NVNMs within the past
12 months (Y/N). We additionally assessed use of NVNMs
within the previous 30 days (Y/N) and ever (Y/N). Briefly,
survey participants were shown a card with a list of NVNMs
(for which the majority were comprised of herbs or their
compounds; 2007 list: 44 NVNM items with additional
queries for up to two combination supplements, and 2012
list: 21 NVNM items with additional queries for up to two
combination supplements) and queried for a dichotomous
response regarding consumption of any “herbal or other
nonvitamin supplements.” NVNMs included those labelled
“dietary supplement” and in the form of pills, capsules,
tablets, or (2012) liquids (including tinctures) and did not
include homeopathic or cannabis products.

2.3.2. Exposure Variable. Our main exposure was fibromyal-
gia syndrome (FMS) (Y/N), ascertained as an affirmative
response to fibromyalgia after being asked “Have you EVER
been told by a doctor or other health professional that you
had some form of arthritis, rheumatoid arthritis, gout, lupus,
or fibromyalgia? Which of these were you told you had?”

2.3.3. Covariates. Demographics, lifestyle factors, health
conditions, and medical care-related factors known or sus-
pected to be associated with CHAs, NVNM use, and/or
FMS were considered a priori as potential covariates in
multivariate models. Demographic factors assessed included
age, gender, race/ethnicity, education, employment, income,
marital status, geographic region, and place of birth. Addi-
tional related factors included insurance status, annual family
out-of-pocket medical costs, and delay of care due to con-
cerns over cost. Lifestyle factors included smoking status,
alcohol use, exercise, BMI (using the National Institutes of
Health clinical classifications scores) [33], health status, and
substance abuse. Health conditions included self-reported
history of physician-diagnosed diabetes, kidney disease, gas-
trointestinal disorder, respiratory conditions, dyslipidemia,
liver condition, rheumatoid arthritis, cardiovascular disease,
hypertension, nonspecific arthritis, gout, migraines, mental
health condition, insomnia, and previous cancer diagnosis.
These variables are described in greater detail below.

2.4. Statistical Analysis. We conducted complete-case anal-
yses using SAS 9.4 (Cary, NC, USA) and used sampling
weights to account for complex survey procedures; these
were adjusted for the probabilities of selection, nonresponse,
and poststratification [34]. We merged NHIS family, person,
household, sample adult, and adult alternative health files
for each year and measured sample characteristics, including
frequencies/prevalence rates of NVNM use (previous or
current use, past 12 months, and past 30 days) for 2007
and 2012, respectively; we extrapolated estimates to gener-
ate population frequencies using NHIS sampling weights.
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23,393 adult volunteers >18 years (adult RR = 78.3%)
across US (2007 National Health Interview Survey)

I

Primary exclusions:

Final analyses study sample:

Participants reporting:

(i) Pregnancy (n = 284)
(ii) Cancer diagnosis (n = 146)
(iii) Hx of stroke and required the use of a proxy
due to physical or mental condition (n = 51)
(iv) Difficulty due to senility (n = 76)

Il

Further exclusion of participants with missing data on
NVNM use or fibromyalgia (n = 721) or
any other variable of interest® (n = 2820)

20,127 adults

(1) 5057 adults ever using
NVNMs, 15070 controls not
using NVNMs

\4

(2) 3582 adults using NVNMs
in past 12 months, 16545
controls not using NVNMs

(3) 2623 adults using NVNM:s

34,525 adult volunteers >18 years (adult RR = 79.7%)
across US (2012 National Health Interview Survey)

l

Primary exclusions:
Participants reporting:
(i) Pregnancy (n = 335)
(ii) Cancer diagnosis (n = 184)
(iii) Hx of stroke and required the use of a proxy
due to physical or mental condition (n = 80)
(iv) Difficulty due to senility (n = 112)

in past 30 days, 17504
controls not using NVNMs

Final analyses study sample:
30,672 adults

l

(1) 7238 adults ever using
NVNMs, 23434 controls not
using NVNMs

\4

(2) 5490 adults using NVNMs
in past 12 months, 25182
controls not using NVNM:s

(3) 4120 adults using NVNM:s

Further exclusion of participants with missing data on
NVNM use or fibromyalgia (n = 1126) or

any other variable of interest® (n = 3291)

in past 30 days, 26552

controls not using NVNMs

*With exception of income, which contained >10% of missing values in both datasets;

these were considered separate categories for analysis

FIGURE 1: Study flow diagram for nonvitamin, nonmineral dietary supplement (NVNM) use in two national datasets.

Weighted t-tests and Rao-Scott Chi-square tests were used
to determine significant differences by NVNM use status for
three outcome time points in both survey years; significant
factors were included in models as covariates. We also used
a DOMALIN statement to keep our exclusions separate while
maintaining the integrity of sampling weights and used Chi-
square and t-tests to determine significant changes between
2007 and 2012 on weighted frequencies and means of all
items, in addition to number of different NVNMs used,
physician disclosure of NVNM use, and use of other CHAs.
We considered trends between time points significant if there
was no overlap in weighted percentage confidence intervals.

Differences between participants with versus without missing
data were assessed. All p values shown are two-sided at p <
0.05.

Weighted logistic regressions were used to evaluate the
independent associations of FMS diagnosis to NVNM use
in the last 30 days or 12 months or ever. All multivariate
models were adjusted for demographics and medical care-
related factors; additional models also included lifestyle
characteristics and health conditions.

Demographic characteristics included age (evaluated as
both a continuous and categorical variable (18-24, 25-44,
45-64, 65-74, and 75+ years)), sex (male/female), race



(“non-Hispanic White,” “non-Hispanic Black,” “Hispanic,”
“Asian,” and “other”), marital status (“married/cohabitat-
ing,” “divorced/separated/widowed,” and “single”), educa-
tion (“<some HS,” “HS/GED,” “some college/AA/tech,” and
“bachelor’s degree+”), employment (“employed for pay,”
“employed but not for pay,” and “unemployed”), income
($1-$24,999; $25,000-$44,999; $45,000-$74,999; $75,000+;
“do not know;” and “missing”), geographic region (“north-
east,” “midwest,” “south,” and “west”), and place of birth (US-
born/other). Medical care-related factors included insurance
status (“uninsured,” “Medicaid,” “Medicare,” “disability,”
and “private”), annual out-of-pocket medical costs (“none”;
<$500; $500-$1999; $2000-$2999; $3000-$4999; $5000 and
over; and “do not know”), and delayed access to care because
they “could not afford” or “worried about cost” (yes/no).
Additional analyses also controlled for lifestyle-related fac-
tors, including BMI (evaluated as continuous and categorical
(<18.5 = “underweight,” 18.5-25 = “underweight or normal
weight,” 25-29.9 = “overweight,” 30-34.9 = “obese class 1,”
and 35+ = “obese classes 2/3”)) [35]; tobacco use (“current
smoker,” “former smoker,” and “never smoked”); alcohol use
(“none,” “light,” and “moderate to heavy”); substance abuse
other than tobacco or alcohol in past year (yes/no); and
physical activity (continuous, in minutes/week).

In our fully adjusted models, we also evaluated the
potentially confounding influence of self-reported health sta-
tus (“excellent/very good/good,” “fair,” and “poor”), specific
health conditions, and total number of health conditions;
this comorbidity index was created from 0-13 participant-
reported conditions, including a history of (1) diabetes;
(2) kidney disease; (3) gastrointestinal disorder (including
history of ulcers, inflammatory/irritable bowel disease, or
constipation severe enough to require medication in the
past year and/or (2012) abdominal pain, digestive allergy,
and/or heartburn in the past year); (4) respiratory conditions
(history of asthma or emphysema and/or chronic bronchitis);
(5) dyslipidemia; (6) liver condition; (7) rheumatoid arthritis;
(8) cardiovascular disease (coronary heart disease, angina,
and/or heart attack); (9) hypertension; (10) nonspecific
arthritis; (11) gout; (12) migraines; and (13) mental health
condition (depression, phobias, and/or being often anxious
in past year and/or ever having bipolar disorder). Health
conditions were evaluated both collectively and individually;
insomnia in the past year and previous cancer diagnosis were
evaluated individually.

We also assessed the potential modifying influence of
gender and presence of comorbid health conditions (0-1
versus 2+) on the association between FMS and NVNM use
at each outcome time point and for each survey year by
including the corresponding multiplicative-interaction term
in age-adjusted models.

»

3. Results and Discussion

Relative to participants with complete data in both survey
years, those with missing data on key covariates were less
likely to be employed and report high educational attainment
and more likely to be underweight, be older, and indicate
poor reported health status (p’s < 0.0001). Participant age
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ranged from 18 to 85 years, averaging 47.5 + 0.25 and 48.5 +
0.18 years for 2007 and 2012, respectively. In both years, study
participants were predominantly white (72.2% and 69.5%,
resp.), female (53.1% and 53.5%), and insured (84.3% and
84.2%); most (56.4% and 57.9%) reported they never smoked
cigarettes. Excluding prayer, most participants had used at
least one CHA before (69.8% and 68.8%), and a majority
had also used natural products other than NVNM:s (60.4%
and 62.4%) (not shown). In both years, 35% were overweight
(mean BMI = 27.4 + 0.05 and 27.7 + 0.04, for 2007 and
2012, resp.), and most (63% and 72%) reported at least one
chronic health condition, with the number of chronic health
conditions increasing from a mean of 1.5 + 0.02 in 2007 to
1.9 £ 0.01 in 2012.

Table 1 illustrates the distribution of demographic and
lifestyle characteristics, stratified by year and NVNM use
in the past 12 months; medical-related/health characteristics
are displayed in Table 2. The percentage of adults reporting
NVNM use (ever) declined significantly between time points
(p < 0.0001) from 27.1% of the sample population in 2007
(n = 5057) to 24.2% in 2012 (n = 7238; not shown). In
contrast, the percentage of adults reporting use of NVNMs
within the last 12 months (19.1% to 18.5%, resp.) and 30 days
(13.9% in both years; not shown) remained approximately
the same. Prevalence of diagnosed FMS also increased from
1.3% to 1.7% (p < 0.0001) (Table 3). Consistent with a slight
decrease in overall NVNM use among the general popula-
tion, overall NVNM use among adults diagnosed with FMS
declined from 57% in 2007 to 41% in 2012 (p < 0.0001).
There were no apparent changes in the number of different
combination NVNM supplements taken among those with
EMS (mean (SE) for past 30 days = 0.99 (0.20) in 2007, 1.1
(0.38) in 2012, p = 0.89).

Between 2007 and 2012, rates of NVNM consumption
(past 12 months; Table1) declined among non-Hispanic
White adults (83% to 79%) but increased among those iden-
tified as Hispanic (7% to 9%; p’s < 0.0001). Overall, the
likelihood of NVNM use significantly increased by number
of health conditions in both years (Table 2; p’s for trend
< 0.0001, not shown). In addition, NVNM users (past 12
months) spending under $500 in out-of-pocket medical costs
decreased (2007 and 2012: 35.0% and 31.3%, resp.) while
NVNM users spending over $3,000 increased (6.2% and
8.3%). This was also noted by an increase in likelihood of
NVNM use by out-of-pocket costs for both years (p’s for
trend = 0.000L; not shown). Lastly, consumption of other
natural products (i.e., vitamins/minerals) increased (93% to
96%) among all herbal users between time points.

3.1 Relation of FMS to Herbal Use. Nearly 60% of those with
EMS reported previous or current NVNM use; 42% indicated
using NVNMs in the past 12 months, and 33% in the past
30 days (Table 3). Approximately 3% of all NVNM users
had FMS; this rate did not differ between years (Table 4).
In 2007, participants with FMS were 3.7 times as likely as
those without FMS to use NVNMs for any length of time
(OR = 3.7, 95% confidence interval (CI): 2.7, 5.0). After
adjustment for demographic, lifestyle, and medical/health
factors, those with FMS were 2.7 times as likely to report



Evidence-Based Complementary and Alternative Medicine

(L'9) 22901 9€6176S (tzezee)  (7°s¢€) 7961 (FL€) 7929 S6£0LFS (ese61e)  (9°€¢) 1€TT padojdwaun
) e ) ) e ) Aed 105
(0°¢) €0z 6L6STL (0's2€) (€%) LTT (T¢) sor STHP8L (950F) (8F%) 791 Jou nq padorduy
(¥°55) £S8¢€T 68059001 (6T9°6'8S)  (T'09) 10€€ (5'65) 8186 TST91001 (£€9°8'6S)  (919) 681 Aed 107 pakordwy
1000°0>  1000°0> 1000°0> yuawkordwy
(F£2) ¥5£9 TEL1999 (O T8E)  (6'6€) 901C (¥'57) 188¢ S6£8209 (€6€¥SE)  (FLE) LIET 292133p s I0[ydegZ
) e e ) ) e ) 939700 dwos
(L0€) 8¥S2 19€968S (69¢ ‘9¢e)  (€°5¢) ¥eol (5°82) LTSy 90¥9¢¥S (Tse9o1e)  (¥ee) S8l /Buraren wpay,
* ok ok (8'97) 0989 60¥820€ (961 TL)  (¥781) €701 (9'67) 0£8% 9/E¥79¢€ (8'€c207)  (€£TT) 808 agn/SH
(I's1) 0TF¥ 7059.01 (TLL9) (¥'9) L1% (s91) Log€ S6LIEII (82°19) (02) TLe ape1sd yzr>
1000°0>  1000°0> 1000°0> uoneonpg
) e ) . o e . MOPIM
(6'52) ¥¥99 LLO96TY (g9zLer)  (I'ST) 61¥1 (9's7) 8eTv TL8S0FY (L8zgst)  (1£2) 696 jdos /paosonr]
(%) ¥819 88SEI8E F¥TT12)  (87T7) 90T1 (I€2) 008 9GIIIFE (Lzezel)  (0T2) 01L PALLIRW 19A3N
) e e . . e e ) Suneyqeyo)
(F'6¥) pSeal 6£££0/48 (6'¢sT0S)  (1TS) $98¢ (¥15) L0S8 FP6EST8 (6'¢5°0°0S)  (0°TS) €061 Jr
10000> 6000 880°0 STJe}S [eIIRIN
(ro)9iL 108V € (FTeLn) () o8t (8'D) 60¥ 9vLTLT (0zcn (£71) 8L bsaﬁw\wﬂw
(67) sL6 0S88¢H (0¢T2) (9'7) 961 (€0) L¥s 8T€L6T (TTYD (8D 66 UeIsy
* ok ok (1) 96L¥ LTI96¥1 (86 °T'8) (0°6) 279 (8-21) 8s¢¢ S681601 (s26°9) (£9) 09¢ oruedsty
. o e . . . . yoerg
(€°€T) 850% £7699C1 (7'829) (92) €18 (S°€1) TI8T €EIITII (82°09) (6'9) 62¢ Sruedsig-uoN
* % x (¥29) LE9¥1 662€91€T (ro8‘szs)  (8'L) 6L6€ (9%69) 6176 088L8¥EI (IP8L18)  (EW L L guon
1000°0>  1000°0> 1000°0> Kyorua/aoey
(£7T9) L19¢€1 LL065S6 (685 ‘6'sS)  (TyS) 6¥Ie (T'28) 1068 1892926 (L85 6'%S)  (8'99) L¥0T S[ewa]
(€1¥) soSTI LT6ESTL (S¥y TTH)  (8°Ch) TheT (81¥) ¥¥9L 1628202 (Tsvc19)  (TEP) Sesl SN
1000°0>  1000°0> 1000°0 pel
¥6LT0  1000°0> (61°0) #Z°8¥ (€2°0S ‘€6°8%) (€£°0) 8567 1000°0> (£Z°0) 60LF (SL'6F 8€°8F) (S£°0) 90°6F (4S) uvoy
(¢°o1) 015¢ 8098%C1 (¥'89'9) (L) 12w (zor) gsst 8€9¢TTI (s'86'9) (s2) 89t +6/
(F10) £2LT 96£TEET (reregen) (091 9L (5'6) 6651 €6IFF0T ety (971 9% G/-59
(Teg) 6££8 S197$59 (8'0% ‘sz)  (I'6€) 91T (€'T¢) v1ES 1289/%9 (L7 %6LE)  (8'6€) ¥IVT ¥9-5¥
(%) 688 F0€85¢€S (Leevoe)  (TTe) sLLt (€9¢) 619 L8V E6IS (LecTOE)  (6T€) 6911 ¥P-ST
(T'11) ££9¢ 1801€21 (¥'8c9) (%) 16€ (£'TD) ¥881 €€8Teel (96 ‘8'9) (T'8) 69t ¥T-81
1000°0>  1000°0> 1000°0> s1eak ur a3y
1000°0> (¥'2L) T81ST F00€1£91 (Tol8LD)  (S81) 06¥S (6°08) S¥S91 7604791 (861 %'81)  (I'6I) 78S¢ [e10],
(%) N L ,AIeumnsd . (%) N (%) N LdJewmsa . (%) N
LA 1IEA0 d OoN uonendod WMEng 1D %<6 Sox d ON uonjendod payySrop 1D %<6 Sox S
N INNAN 381 INNAN

(2L9°0€ = N) 2102 (£21°0T = N) £00T

"£2AING MITATU]T [I[edY [euoneN syjuow ] 3sed oy ur asn NN AN £q paynens ‘sajdures g [eUonjeu g0z pue £00g Jo sonsLaloeIeyd o[4)soyr) pue oryderdowa(y 1 414v],



Evidence-Based Complementary and Alternative Medicine

£00T U22M12q sadueyd Juedyrugis

EEE]

% % % Se s[eAIduI 2duapyuod uonendod pajySrom Jurddepreaouou £q payesrpur
sawayds SunySrom SULIYIP YILm S12SEIEP Ud2m19q SaFUeYD JUEdYIUSIS 120U ‘sojewnsa pajySiom Sutredwod £q paurelqo sanfea g, ‘s[eatajut uapyuod uonendod pajysom Surddeprasouou £q pajesrput 10z pue

‘@Iep SNSUL)) OIOT UO Paseq AJDIUYId/90.I pue X3s 93e 10J pajsn(pe _ fejep snsua) 000T U0 paseq AIDIUYId/a0.I pue Xas o3e 10J pajsnipe  tumoys sadejuadiad uwnjo)) 910N

1000°0>  (S°€8) ZI10T 9%8010ST (£'06 6'88) (8'68) 164F 1000°0> (¥'S8) OTIET 191£08%1 (616 T06) (0°16) ¥91¢ u10q SN
1000°0> Iq Jo aoe[]
(9°61) 1009 £T08TIS (L€ 9'87)  (L0€) T661 (8°61) €8¢ 91705€¥ (6'8T°9%2)  (£'97) 1001 1S9M
(6'8¢) €896 $L£988F (L1€°897)  (T'67) 90ST (82€) ££€9 0TLTETS (Lve Le6r) (TTE) 0611 qinos
(€°€0) €L1S 6ESTLEY (r8zT¥%27) (T97) o€el (0°57) TH9€ 90TI9T¥ (rsz1Tee)  (9°57) 0S8 1SOMPIN
(€°81) STev $90¥7€C (gsregz)  (6°€D) 2oL (¥L1) €8LT 0€897ST (cregen)  (SS1) 1vS 1SBaY1ION
1000°0>  1000°0> 1000°0> uonedo[ d1ydeigosn
(S0%) Freor T6S1ESS (97€91E)  (I'ee) €81 (¥'0%) s¥89 L¥ST0SS (Lse61e)  (87¢€) 8¢TT SursstN
(€%) o1t 0208¢€S (8'€97) (T¢) 681 (€9) ¥¥6 $998/5 (T¥0¢) (9°¢) 621 mouy Jou o
(S2) €891 €062161 (servon (1) €8S (9°5) 858 9767791 (Irrgg) (001 IHE  Ioao pue 000‘sL$
(s71D) LTLe 08106¥C (0912°¢r)  (6%1) €08 (9°01) €791 756£0TT (671 TTl)  (SEN) 8Ly  666FL$-000°SH$
(S9T) SL9¢ 9¥6.LTLT (ST Tsr)  (€91) 768 (6°ST) S¥ST PILESST (TL1°e%1)  (LS1) 945 666FF$-000°GT$
(9°712) 0£9¢ €9€TISE (ezzgel)  (071T) 9811 (TTo) onLe 891608€ (rszg1e)  (¥'€7) 028 666VC$-1$
1000°0>  1000°0> 1000°0> awodu[
(%) N ., dTewunsa (%) N (%) N LOrewunsa (%) N
2910 J ON :ouﬂsmomuw&sms? 1D %56 SIX d ON uonjendod pajydropy [0 %26 SoK STSLIAORIRYD)
N INNAN 3s() WNAN

(7L9°0€ = N) T10T

(£T1°'0T = N) £00T

"panunuoy) : A19V],



Evidence-Based Complementary and Alternative Medicine

S0€T°0 ¥20°0  (S0°0) LL1T (2L 9¢zz)  (60°0) #SZT  £88°0  (95°0) S€4T (09zz ‘stzz)  (110) Lg4T (aS) uvay
(9°11) 100€ 12#88.1 (9711 8°6) (£ o1) ¥19 (6°6) 9691 GG8€TSI (s01°¢'8) (¥6) 8¢€ +6¢
(€L1) STy SHT81LT (FL1TST) (€°91) €06 (T'91) 1€LT F10€6LT (9°81 “8°ST) (TL1) %19 GE-0€
(8%¢) L1L8 €6G/G/S (0'9¢ ‘6'2€) (¥'¥¢) 9161 (¥5¢) .85 0€8509S (T9g 272€) (S7€) 9var 6'67-ST
(£9¢) 6£06 G8/8¥¥%9 (To¥ ‘0ze)  (9'8¢€) LS0T (£'8¢) €79 €LT8¥%€9 (8°0F ‘cL€) (0°6€) F8¢I 677>
10000>  1€0°0 9100 coput mmmaﬁww%
«::€00°0  T000°0> (£9'F) S9°'6£C (PTHFE 2£°60€) (££°6) 00°STE 1000°0> (00°9) SF°861 (cze0€ 96°29¢) (€2°01) 60°€8C EEN%@H%
+:1000°0> 1000°0> (9°0%) 186 £S89¢€16 (€950°¢s)  (L7S) ¥T6T 1000°0> (8°€E) $9IS 9611LSL (58% ‘SF¥) (59%) €191 ysiH
+:1000°0> T000°0> (8%S) 6THEI FSIHSIT (TTLs69)  (8°0L) L£8E T000°0> (SL¥) F0OSL 01462901 (€29 ‘€’€9) (£'59) 867  9reISpOUI/MOT]
++:1000°0> T000°0> (8'%€) 9€16 GG98STE (10T L21) (6'81) 8201  1000°0> (T'TH) 8THL FFLI00T (€976'27) (9%7) s16 SUON
LAnanoe reorsdyq
(0'98) £s8 ¥908L€ (LT8T1) (0'%1) 9¢1 (9°¢) 209 00199€ (8TL1) (€0 98 1004
* ok ok (£01) TP6T 688LF<T (6'8°c2) (T'8) s0s (To1) 1841 9207¢91 (1 o6) (0'01) £9¢ e
. o . . oo ) pood/poo3
(T'98) €8¢I1¢C 1S0£86¥1 (906 ‘9'88)  (£'68) 6¥8% (€98) To1¥1 9¥8TLTHI (688 ©9°98) (LLg)eete (o uoEoRT
. . . snjels
1000°0>  100°0 100°0 oY paAIIg
31S00 uzoﬁﬂm
1000°0>  1000°0> (T'€T) 8¥€ 00S¥6LT (6£1°9°ST) (£91) %96 1000°0> (0°TD) L¥61 81€£98C (061 “T'9T) (921) 129 wmmwom@wmﬂwwm
axed pakepq
(9°7) 86¢ 880¢€ST (T1°€9°0) (6°0) 8% (670) 6¢¥ 88881 (9T 9L0) (TD 6¢ mowy jou oq
(r's) 0811 8€661T1 (rgc9) (€1) 96¢ (I'v) 5€9 LTE6E01 (TL9°9) (¥'9) tee +0005$
* ok ok (o) et QTIT6ET (16 ‘s2) (€8) 0T¥ (5%) 169 $€88001 (T2°¢°9) (z9) L1C 666%$-000€$
(£'8) szot SE9/TLT (€T11°¢’6) (¢o1) ¥55 (£2) 1811 €LSTIST (cor°¢’s) (€°6) €€ 6667$-000T$
(£°87) 8€69 P161795 (rs¢ $72¢€) (8¢€) 6081 (5'67) SSL¥ 9716¥5S (8'S€ ¥7€) (Tv¢) 9¢t1 6661$-005$
* ox k (€££) €656 79€0€TS (6'C€ L°67) (€T€) 0841 (9'6€) 61£9 16£00LS (8'9¢ “¢°¢¢) (0°s¢) 6¥Tr 005$>
(6°€1) TI8¢ 6£68S€1 (06 ‘c2) (I's) €8% (£11) ss1T €EPTLTl (8'88°9) (81) 98¢ SUON
. . . ﬁ.mdﬁcm ‘§1S0D
1000°0>  1000°0> 1000°0> Yoypod jo o
oueInsur
1000°0>  1000°0> (Z°09) 8€TH1 0£T6ELIL (812289  (T0L)9€LE 1000°0> (£'S9) TIZ0T €LTEISII (€L 60L) (92L) LesT sreALg
1000°0> 1000°0>  (I'T) 85T LTI9%€ (sTeL) (T Tr  100000>  (96°0) S9T 86¢€1TE (LTen (07) €9 Ainqesig
1000°0>  1SV'0  (6°€T) TT6S #1268€ (87T ‘8°127) (€€0) £LT1 €290  (L1T) 99%€ 19S615¢€ (T€T0°02) (9712) 982 AIBIIPIN
++:1000°0> T000°0>  (€£'6) 9€4T 8/¥SEL (s'01C°9) (¥'%) £8C  1000°0> (9Z) OIST ¥PLSP9 (CEANY) (0'%) gst Pprestpay
1000°0>  1000°0> (S'91) SOL¥ L098917 (6°€1°0°21) (0°€1) 062 1000°0> (T°91) 666¢ 9€1S81T (S¥1 9721) (F€D) S0s painsurupn
snjels qumuSmEH
(%) N aewInsd (%) N (%) N LOJewnsd (%) N
o uone w*mom 9y31o IO %56 $9 0 uonemndod pajyde 1D %<6 $9,
(TL9°0€ = N) T10T (LT1°0T = N) £00T
"A9AING MITAINU] [I[edH [euoneN ‘syjuowr ¢1 jsed oy ut asn WN AN £q paynens sopdures g [euoeu gr0g pue £00g JO SONSLIaOBIBYD [I[EaY/21ed [edIPIA i HT14V],



Evidence-Based Complementary and Alternative Medicine

o ) ) ) e ) sjonpoid
+:1000°0>  1000°0> (SF9) 908SI #1659661 (96 ‘6'76) (57S6) SITS  1000°0>  (F7%9) €FC0l 0¥676161 (F¥6 v'C6) (¥'¢6) Tece I
[eInjeU I9Y10
sayoeordde yireay
+:1000°0>  T1000°0> (I'7L) 689/1 9€169€91 (786 ‘sL6)  (616) £L5€S  1000°0> (T'98) 0STHI 86676091 (€66 ‘986)  (686) 6£5¢ Lreyuswardwod
Hwﬁﬁo mo =N
‘ o . IdoUued
1000°0>  1000°0>  (9'8) 6£0C €P0T6LT (L1ee) (L0169  100000>  (¥2) 1011 8818¢91 (Teoe)  (rom sse 30 10T
1000°0>  1000°0>  (8'81) 8TL¥ 9Ly (8T %'s7) (897) 88%1 1000°0>  (8LI) S88T 118€8€H (L8T°Tst)  (6'97) 8%6 eIUwosu|
10000>  10000> (677) ¥S8S £89¥805 (61€°6'80)  (¥'0€) ¥91 10000>  (0°91) €297 €8LL8¢ (st TT0) () TEs b
Qﬁmo& ﬂm«ﬂvz
. . e e . ) ) e o ) SUOTIPUOd
+.1000°0>  T000°0> (6'6€) €766 901£976 (696 ‘6°¢S)  (T'SS) 810€  1000°0>  (6'9€) 0¥6S ¥7L06£8 (€S 86¥)  (97T5) 9¢81 L o)
1000°0> 9¥T°0 (€71) 8¥¢ 01S1LT (ozzn (91 16 8¢T°0 (TD) 861 L8EVFT (61°TT) (sD %S ISEISTP TIAI']
1000°0>  1000°0> (897) 8799 £T5659S (95 TTe)  (6°€€) 1881 1000°0>  (9%T) LL6E 9€79¥CS (0v€‘s0€)  (TTe) 6SII erwapidisdq
1000°0> or0  (T'TE) 8918 ¥TrT8ss (0's€‘81€)  (I'€€)9s8T  LI10°0  (£'82) #9L¥ FSI790S (6'c€ ¥'60)  (T'T€) 9¢€TI uorsuayradAy
1000°0> 129°0 (€2) 6281 61898T1 (62°€9) (T2) €6€ £09°0 (8'9) 8201 STOTHII (62°T9) (02) L8t LAAD
) . ) o . . ) cor < ) SuonIpPUOd
1000°0>  1000°0>  (T'ST) T9.¢ €0£510€ (¢61°8°91)  (0°8T) S86  1000°0>  (¥'€I) ¥¥IC 9095/ (T81°9¢1)  (6'91) SI9 -dSa1 S1Uo1
TuoIyD
«xx1000°0>  T000°0>  (6'67) 89%~ 601F%L9 (6T 68¢) (¥°0%) 981C 1000°0>  (8°0T) 9691 S0¥TSLT (e81°g's1)  (691) 065 2e2SEISIP [D
1000°0> V00 (6'T) 90 T/80ST (8T1°CT) (D16 €120 (971) 682 €L€€9T (reeen (91 £s aseasIp Aoupny
«x1000°0>  90T°0 (z1I) s96C 76660L1 (zree)  (TO1)96S 1200 (¥'6) €€91 L8SIEET (16 TL) (T'8) ¥I¢ sa3aqeIq
mto.::u:cu
x.:cw: u.EPEU
++:1000°0>  1000°0>  (20°0) #8'I (62 £17) (£0°0) €TC 1000°0>  (20°0) SF'T (0612L1)  (€0°0) €8T (4S) uva
* % % (T°0€) #€92 €9/1099 (T17 ‘8LE)  (S6€) ¥SIT (7'20) 6£9¢ €0TH68% (1€ 9'87)  (I'0€) 0601 RQIYIZ
(TL1) €¥TF S09TLTE (80T ¥'81)  (9°61) €801 (S°ST) 88%C €1€£86¢ (8'61°691)  (¥'81) 799 OM],
* ok ok (6'C0) L1LS LLSTTLE (9€T6°07)  (€T0) 81Tl (L€7) 9¥8¢ YIvSTTh (SLz¥¥%2)  (097) Ti6 auQ
+::1000°0  T000°0>  (8'67) 885~ 6S0LIIE (8'61°6LT)  (£81) SE0T  1000°0>  (¥°8€) T€S9 oYty (¢Lz6'ct)  (9'S7) 816 SUON
NNQ@EM
Ayrprqrowo))
1000°0> €000°0  (99'0) 91 88601¢C (9168°0) (€129 LST0 (9°0) 96 PIFCEI (r1zs0) (18°0) 0€ asnqe aoueIsqng
) e . . e . Aneay
(£07) 6587 SLFE9TST (61T6%2) (¥'97) ¥LET (6'6T) 8L6€ i 744°r454 (Tzz9€r)  (7°57) 9¢8 0} 1eIIPOY
(£'T¥) 9TF01 7687678 (€15°08%) (9'6%) 799T (0'TF) 6099 019¥6.LL (L6% T9%)  (61L¥) OFLI W8]
(9'9¢) L6386 1€8210% (gszstr)  (0%2T) ¥SH1 (0°6€) 8569 88867 <h (78T TST)  (£'92) 9001 SUON
1000°0>  1000°0> 1000°0> asn [oyod[y
* k¥ (9°61) 296¥ TT0TIST (zorgen)  (0°SD) ££8 (T12) 9Lt€ 7TL600€ (cozLon)  (s81) 129 juaIIny)
(0°7T) 1825 €6188LY (0'0€‘€L7)  (9'87) 6€ST (T12) T6TE £860€67 (6'1€ 2'87)  (€0€) L90T IourIog
* ko (€89) 6£6¥1 68/£T6 (615 8%S)  (£99) ¥II¢ (919) £L66 €970€¢€8 (TesTer)  (TT9) v6st I2A3N
1000°0>  1000°0> 1000°0> asn 020BqQ],
(%) N ayewsd (%) N (%) N SyewnSd (%) N
e 1D %S6 * 3 1D %S6
d [[e940 d ON uonerndod pajydropm Sax dJ ON uonerndod pajysropm SIK NP
M asn) INNAN asn WNAN

(2£9°0€ = N) 7102

(£T1°0T = N) £00T

‘ponunuo)) g A14V]J,



Evidence-Based Complementary and Alternative Medicine

“fypedornyeu pue Kyredoswoy ‘epaamiy .mhauﬁsmgmx

£19e9Y UBDLIOWY JATIRU 10/PUR ‘URTIRYS ‘OI9pueIny) ‘(A[Uo £007) BISHLIAST (IIM JIsTA T0/pUe {(Z[07) Wonerpaw sane[dwsiuos/rafed Surouad 10 (£007) YI[eay UMO U0 10J pakerd, 91514 Topeqos ‘vonemdruew
oryredoarsoonoeidomny (1949) afessew paseq-ouonndeid, fsisoudAy Sreqpadjoiq (£007) ssep yudwFeurw-ssans (z107) Adesdy 2anuSod pue uoNINpaI ssaNs Paseq-SSaUMPUI (UOHRIPIW SSIU[NJPUI
pue BIJURW SpN[UL 0} Z[Q7 Ul papuedxa £007 Ul Pasn UONeIPIW, U3} JB[N3US) UONRIPIW ‘Ss1019%d Suryreaiq doop ‘wonexe[ai aarssardord Lrsgewrt papm3 S0 ‘Suon 10/1D 18] g sa1desayy uonepyo ‘(skep
0¢ 1sed) 10 ysy “(skep (¢ 1sed) sonorqoid sperouru/surureyia Surpnpur SWNAN UeY) I9Y10 &582&&:& {(xeaf ysed) snorxue uayo ‘serqoyd Taprostp rejodiq ‘uorssardop, SHILIYITR PIORWNIYIT ‘SYIUOW +¢ I0]
ured jurof oynadsuou nod ‘snuyjre synadsuou (syjuow ¢ ysed) saurerdrur b $5110199d eurSUe 9SBISIP 11837 ‘UWONOIRIUT [RIPILIOAUL STITYOUOIQ JTUOIYD Jo/pue ‘wasAyduwa ‘ewryise q {(€107) 19970 Suraey 1040 pue
carnqyreay AS1ayre aansadip ‘ured [eurwopqe :syyuow 71 3sed {(£007) $199[N pue suonIpuod pmoq Jurpnpur ve -UONIPUOD [ [RJUSW souteadrw ynod ‘snyrry)ae oyadsuou ‘worsualadAy (qAD STILIY)IR projewunayr
uonIpu0d IAAY “erwrdpidifsAp ¢(syryouoiq dSruoIyd 1o/pue ‘ewdsyduws ‘ewyise) suonipuod Lrojerrdsar ((uwinqyresy pue £31a[[e 2ansaSip ‘ured [eurwopqe Jo/pue 190[n JUIpN[OUT) I9PIOSIP [LUNSIIUIOTISES DSBISIP
£auppy ‘sa19qeIp SuIpnpUL, SHUSWLIUL UL O] S8 PauyP, fsdedod ‘swnrwaid SI[QIINPIP WOIJ IPISE $150 A[IUWES S  * St s[eAINUI duapyuod uonendod payySrom Surdderraaouou 4q parestput sowrayds
SunySrom SULIOPIP YIiM $I9SeIEp U2IMIDQ SIFURYD JUBDYIUSIS :2)0U ‘sorewnsa paysom Sutredwiod 4q paureiqo sanfea d ,, ‘sjeardput 2d>uspyuod uonendod peyysrom Surdderrarouou £q pajesrpur 7107 pue L00T
, {BIBP SNSUdD) (IO UO Paseq AIOTuy)a/e00l pue Xas ‘9fe 10J pasnipe  ‘ejep snsuad (000g UO paseq AIDIUIa/adeI pue Xos 9fe 10] pajsnlpe  umoys safeiuasiad uwmio) 210N

ud2amIaq sadueyp Juedyrusdis,

. . oner o . . . ooy o . SUIa1sAs
«:1000°0>  1000°0>  (6'%) I€TT £L008IE (zoz821)  (0°61) LEOT  1000°0>  (6'9) 9€TI 897/98¢ (66T TCTT)  (8'€7) 858 5 >m2 9V
. . . T e . . . caq < . saonoerd
+.1000°0>  T1000°0>  (677) 8IL 988180¢ (eI FI) (ST EF9  T10000>  (S9S) L£96 TTTTISOT (599 279) (9%9) veee ' jemuads
nyIYy /3urres
+:1000°0>  1000°0>  (£F0) €21 PI0LFL (Isg¢) (S%) 0¥ 1000°0>  (68°0) LT LS1L66 (0L°T9) (1'9) 81¢ o m\a.&wcw
0> 0> . e - . 0> (T L . :vio\f»@oa
++1000°0>  1000°0>  (€'ST) SL09 TH6¥£98 (7'es‘008)  (LT19) €8T 10000>  (IL2) ¥¥1F PI196¥6 (€09°595) (¥'89) ¥€0T jeatendraeiy
«:1000°0>  1000°0>  (6°€T) 062€ ¥67££99 (717 ‘0'8¢)  (£'6€) ¥60T 1000°0>  (9°€7) 129¢ 7096598 (0°6S‘S'16)  (T°€S) 0481 gdpoq-puriy
(%) N djewns? (%) N (%) N a7eWIIISd (%) N
hy 1D %S6 N 1D %S6
L d1e280 J ON uonendod pajydrop Sax. J ON uonendod pajydropm SoX. —
asN INNAN st WNAN

(2L9°0¢ = N) T10T

(£T1°'0T = N) 2002

‘panunuoy) g 414V],



10

Evidence-Based Complementary and Alternative Medicine

TABLE 3: NVNM use in two nationally representative samples of adults with diagnosed fibromyalgia, National Health Interview Survey (NHIS

2007 N =221 (1.3%"") versus NHIS 2012 N = 524 (1.7%"*<?)).

2007 2012
Characteristic N (%) 95% CI Welghtec.l popl*llatlon N (%) 95% CI Welghte.d pop*u*latlon Overall p
estimate estimate
NVNM use ever <0.0001**"

Yes 114 (57.1)  (49.3, 64.9) 624881 204 (40.6) (35.3,45.8) 633029

No 107 (42.9)  (35.1,50.7) 469162 320 (59.4) (54.2, 64.7) 927192
NVNM use in past 12 <0.0001
months .

Yes 82(41.7)  (33.3,50.2) 456477 157 (31.2)  (26.1,36.4) 487362

No 139 (58.3)  (49.8, 66.7) 637566 367 (68.8) (63.6,73.9) 1072859
NVNM use in past 30 <0.0001
days '

Yes 62(32.7) (24.6,40.9) 358265 126 (24.5)  (19.9, 29.1) 382285

No 159 (673)  (59.1,75.4) 735778 398 (75.5)  (70.9, 80.1) 1177936
Number of different
NVNM supps in past
30 days"

(Mean (SE)) 0.99 (0.20)  (0.60, 1.4) 1.07(0.38) (0.32,1.8) 0.894
Physician <diisclosure <0.0001
of NVNM

Yes 50 (64.6) (53.1,76.1) 294988 51 (71.4) (59.0, 83.9) 140681

No 32(35.4) (23.9,46.9) 161489 15(28.6)  (16.1,41.0) 56221

Note. Total sample with fibromyalgia is percentage denominator; *adjusted for age, sex, and race/ethnicity based on 2000 Census data; *“adjusted for age, sex,
and race/ethnicity based on 2010 Census data; ***significant changes between 2007 and 2012 indicated by nonoverlapping weighted population confidence
intervals; " p values obtained by comparing weighted estimates; note: significant changes between datasets with differing weighting schemes indicated by
nonoverlapping weighted population confidence intervals as * * *; “among NVNM users with fibromyalgia; including combination NVNM supplement;
dwithin past 30 days (N = 66; 2007); only disclosure of top therapy assessed within past 12 months (2012); ¢l (95% CI: 1.1, 1.5); C2(95% CI: 1.6, 1.9).

ever using NVNMs than those without FMS (adjusted odds
ratio (AOR) = 2.7, (CL: 1.9, 3.8)). FMS showed a similarly
strong positive association to recent NVNM use (12-month
and 30-day AORs = 2.3 (CL: 1.5, 3.4) and 2.3 (CI: L6,
3.5), resp.). Likewise, FMS was significantly and positively
associated with all NVNM use outcomes in 2012, although the
magnitude of the associations was lower (2012 AORs: herbal
use (ever) = 1.6 (CI: 1.3, 2.0); 12 months = 1.6 (CI: 1.2, 2.0); 30
days = 1.5 (CI: 1.2, 2.0)).

The magnitude of the association of NVNM use to FMS
was significantly greater in those with 0-1 comorbid health
conditions than in those with 2 or more health conditions
(age-adjusted ORs, resp., = 4.7 (CL: 2.2, 9.8) versus 2.8 (CL:
2.0, 3.9; p for interaction = 0.008) in 2007; not shown).
However, we found no evidence of a modifying effect of
multiple comorbidities in 2012 or for gender in either year.

To our knowledge, this is the first large, population-based
study to examine the relation of NVNM use to FMS; it is also
among the first rigorous studies to investigate the relation of
NVNM use to any chronic pain condition in a large sample
[25, 29, 30, 36]. Relative to adults without FMS, those with
FMS were significantly more likely to report using NVNM:s at
any time point (within the past 30 days or 12 months or ever)
in both 2007 and 2012 survey years; the positive association
of FMS to NVNM use remained highly significant even after

controlling for a broad array of demographic, lifestyle, and
health-related factors.

In our study, the majority of those with FMS indicated
using NVNMs at some time point; one-third had used
NVNMs in the past 30 days. Previous studies assessing herbal
use in FMS reported widely varying rates among FMS
patients, ranging from 43% (FMS = 434) to 78% (FMS = 90)
[36, 37]. Reported rates among other chronic pain popula-
tions have been considerably lower, ranging from 6.8% in a
sample of primary care patients using opioids [29] to 15%
in a primary care patient population with chronic pain [30].
However, percentages given in prior studies were unweighted
and may in part reflect differences in study populations and
outcome definitions, rendering comparison with our findings
challenging.

Prevalence of diagnosed FMS increased between 2007
and 2012 (1.3% to 1.7%). Despite lower rates than those
appearing globally and in some US studies [1-3], this appar-
ent rise in diagnosed FMS may be due in part to increased
recognition of FMS by physicians following publication of the
2010 Preliminary ACR updated criteria for fibromyalgia.

In contrast, we found reported NVNM use among adults
with FMS declined significantly from 2007 to 2012, paralleling
the modest but significant reduction in overall NVNM use
observed between these periods. However, the mean number
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of different combination NVNM supplements used by those
with FMS did not differ between time points and averaged
lower than that reported in a case-control study of North
American women (N = 434 with FMS) [36]. In addition,
both the observed decline in NVNM use among those with
FMS and the positive but more modest association between
NVNM use and FMS in 2012 compared to 2007 may also
reflect increased availability of FDA-approved FMS medica-
tions following the 2007 NHIS survey administration. It also
remains possible that both the increase in FMS diagnoses and
decrease in odds of NVNM use for FMS over time are also in
part the result of promotion for FMS drugs by pharmaceutical
companies [38] and increased oft-label prescription of other
drugs for FMS, potentially including opioids [39, 40].

Strengths and Limitations. This investigation was the first
study to assess the relation between NVNM use and FMS in
a large US population. Strengths of our study include large,
nationally representative samples, use of data from two time
periods, and the availability of comprehensive information
on NVNM use, as well as a broad array of demographic,
lifestyle, health-related, and other potentially confounding
factors. However, there were some limitations. Perhaps most
important, the cross-sectional study design precluded deter-
mination of causal relationships. Ascertainment of NVNM
use and medical history, including diagnosis of FMS, was
reliant on self-report, raising the possibility of recall bias;
however, potential underascertainment would likely bias
our results toward the null, indicating more conservative
estimates.

Although the NVNM use outcome mainly comprised
of herbal dietary supplements and was assessed separately
from many other nonherbal supplements in both NHIS data
collection periods, the nonherbal products coenzyme Q-
10, SAM-e, fish oil, and prebiotics/probiotics were included
in our main NVNM outcome. Thus, our consideration of
a broader NVNM outcome may be more appropriate than
a specific herbal supplement use outcome, since reports
of individual ingredients were not consistently available
between years. There was inadequate capture of certain
herbal products within the NVNM outcome. No data were
available on consumption of herbal and green teas used
for health purposes or on products not labelled (per NHIS
requirements for inclusion) “dietary supplement,” including
home grown herbs, traditionally prepared herbal products,
and bulk herbs/powders sometimes recommended (i.e., by
nutritionists, natural foods purveyors) over widely available
supplements due to quality and processing concerns. We
did not have information on FMS severity or duration, and
although the 2012 questionnaire differed from 2007, there
were no differences with respect to assessment of fibromyal-
gia. Based on cognitive testing and input from expert panels,
the definitions of certain modalities were modified in 2012 to
reduce false-positive responses [34] which may have affected
findings. However, these changes were relatively minor and
were unlikely to affect our estimates, as these potential false-
positives did not vary by disease status.

Given the high prevalence rates of those with FMS using
NVNMs, and the strong, positive relationship of FMS to
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NVNM use which persisted in 2012 despite the availability
of approved treatments, additional prospective research is
warranted to confirm these findings, to further investigate
the prevalence, patterns, and determinants of specific NVNM
use in FMS, and to explore the safety and potential efficacy of
NVNM products for this still poorly managed condition.

4. Conclusions

In the first large cross-sectional study of two nationally
representative samples of US adults, reported diagnosis of
FMS was strongly and positively associated with NVNM use
in both 2007 and 2012 after adjustment for demographic,
lifestyle, and health factors. Rigorous prospective studies are
needed to confirm these findings and to further explore the
patterns, determinants, and potential efficacy of NVNM use
in those with FMS.
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