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COCAINE ADDICTION CONTIN-
ues to be a serious problem
in the United States. The
Office of National Drug

Control Policy estimates that in 1998
there were 3.3 mill ion chronic
cocaine users.1 Although several psy-
chological and behavioral approaches
have shown promise,2,3 treatment for
cocaine addiction has been impeded
by the lack of a generally effective
pharmacologic agent. Partly because
of this lack, auricular acupuncture as
codified by the National Acupuncture
Detoxification Association (NADA)4

is now one of the most widely used
treatments for this disorder, with
more than 400 substance abuse clinics
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Context Auricular acupuncture is widely used to treat cocaine addiction in the United
States and Europe. However, evidence from controlled studies regarding this treat-
ment’s effectiveness has been inconsistent.

Objective To investigate the effectiveness of auricular acupuncture as a treatment
for cocaine addiction.

Design Randomized, controlled, single-blind clinical trial conducted from Novem-
ber 1996 to April 1999.

Setting Six community-based clinics in the United States: 3 hospital-affiliated clinics
and 3 methadone maintenance programs.

Patients Six hundred twenty cocaine-dependent adult patients (mean age, 38.8 years;
69.2% men); 412 used cocaine only and 208 used both opiates and cocaine and were
receiving methadone maintenance.

Intervention Patients were randomly assigned to receive auricular acupuncture
(n=222), a needle-insertion control condition (n=203), or a relaxation control con-
dition (n=195). Treatments were offered 5 times weekly for 8 weeks. Concurrent drug
counseling was also offered to patients in all conditions.

Main Outcome Measures Cocaine use during treatment and at the 3- and 6-month
postrandomization follow-up based on urine toxicology screens; retention in treat-
ment.

Results Intent-to-treat analysis of urine samples showed a significant overall reduc-
tion in cocaine use (odds ratio, 1.40; 95% confidence interval, 1.11-1.74; P=.002)
but no differences by treatment condition (P=.90 for acupuncture vs both control
conditions). There were also no differences between the conditions in treatment re-
tention (44%-46% for the full 8 weeks). Counseling sessions in all 3 conditions were
poorly attended.

Conclusions Within the clinical context of this study, acupuncture was not more
effective than a needle insertion or relaxation control in reducing cocaine use. Our
study does not support the use of acupuncture as a stand-alone treatment for cocaine
addiction or in contexts in which patients receive only minimal concurrent psychoso-
cial treatment. Research will be needed to examine acupuncture’s contribution to ad-
diction treatment when provided in an ancillary role.
JAMA. 2002;287:55-63 www.jama.com
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in the United States and Europe pro-
viding this form of treatment.5

Auricular acupuncture is also a treat-
ment component in numerous drug
court programs.

The mechanism by which acupunc-
ture may treat cocaine addiction is un-
clear. Clinical reports suggest that it
has a calming effect upon patients,
decreases craving for cocaine, and pro-
motes retention of patients in psycho-
social treatments.6 Research on acu-
puncture for the treatment of cocaine
addiction has shown mixed results:
some studies have found no differ-
ence between the NADA protocol and
needle-insertion control,7-10 while oth-
ers have reported promising find-
ings.11-14 The methods used in these
studies have varied, further impeding
inferences concerning efficacy. Given
the widespread use of auricular acu-
puncture in treating cocaine addic-
tion, a multisite study enrolling indi-
viduals who were dependent on cocaine
only (primary cocaine users) and on
opiates and cocaine and who were re-
ceiving methadone maintenance
(methadone-maintained) was war-
ranted. We conducted the study from
November 1996 until April 1999.

To control for various aspects of the
acupuncture treatment context that
might influence outcome, we used 2 ac-
tive control conditions—insertion of
needles into non–NADA-specified
points and a relaxation condition. Be-
cause the investigation of acupunc-
ture is difficult if not impossible to
conduct under double-blind condi-
tions, this study was conducted single-
blind.15 In addition, because all of the
treatments tested are to some degree ac-
tive, the study was described to pa-
tients as an investigation of various
alternative therapies for cocaine addic-
tion, specifically, relaxation and 2 types
of acupuncture.

The primary hypotheses of the study
were as follows: compared with those
in the 2 control conditions, patients as-
signed to the NADA treatment condi-
tion would be more likely to provide
negative urine screens throughout the
course of the study and at follow-up and

more likely to complete treatment and
be retained in treatment longer.

METHODS
Participants

Participants were recruited from 6 sites:
412 from the primary sites (Los Ange-
les, Calif: n=148; Miami, Fla: n=159;
San Francisco, Calif: n=105) and 208
from the methadone-maintained sites
(New Haven, Conn: n=83; Minneapo-
lis, Minn: n=50; Seattle, Wash: n=75).
The intent-to-treat (ITT) sample com-
prised the 620 patients who were ran-
domized to treatment. This sample size
provided sufficient power (�.80;
�= .05) to detect a small treatment-
effect size (.20) among the treatment
conditions on the percentage of urine
screens testing positive for cocaine
throughout the course of the study, al-
lowing for an overall dropout rate of be-
tween 50% (power = .90) and 60%
(power=.82), typical of addiction stud-
ies.16 The research protocol was ap-
proved by the investigational review
boards of each site, and all partici-
pants provided written informed con-
sent to participate in the study.

Entrance and Discontinuation
Criteria
To be included in the study, partici-
pants had to be at least 18 years of age,
have been diagnosed with cocaine de-
pendence according to the Structured
Clinical Interview for the Diagnostic and
Statistical Manual of Mental Disorders,
Fourth Edition (SCID),17 and have evi-
dence of recent cocaine use either by
providing a cocaine-positive urine screen
at or within 2 weeks before screening or
by self-reporting cocaine use in the week
before screening. Exclusion criteria were
as follows: (1) being dependent on any
substance besides opiates, cocaine, or
nicotine; (2) currently receiving treat-
ment for cocaine dependence; (3) cur-
rently taking a prescription benzodiaz-
epine; (4) currently taking any other
psychotropic medication unless main-
tained on this medication for at least 90
days; (5) currently receiving acupunc-
ture treatment or having had acupunc-
ture in the previous 30 days; and (6)

being actively suicidal or psychotic. Pa-
tients who failed to attend 3 of the first
8 sessions or failed to attend at least 1
session weekly thereafter were discon-
tinued from treatment and coded as
dropouts.

Randomization
Following completion of the screening
and intake interviews, patients were ran-
domized to 1 of the 3 treatment condi-
tions according to a permuted-block,
computer-based randomization proce-
dure that balanced each site’s sample by
sex. Patients were told their treatment as-
signment and attendance require-
ments. Treatments were described with
a standardized script, encouraging pa-
tients to view all of the study treat-
ments as ways to reduce stress, with po-
tential benefits for reducing craving and
subsequent cocaine use. Patients as-
signed to relaxation were also provided
with instruction concerning the relax-
ation protocol. Patients’ progress through
the trial is illustrated in FIGURE 1.

Treatment Conditions
The treatments have been described in
detail elsewhere.11 A brief description
of each treatment follows.

NADA Auricular Acupuncture Pro-
tocol. Needles were inserted into the au-
ricles bilaterally at 4 points in or near
the concha, which are commonly used
in addiction treatment: “sympa-
thetic,” “lung,” “liver,” and “shen men.”
The single-use stainless steel needles
(Seirin Co Ltd, Shimizu-City, Japan)
were 0.2 mm wide and 15.0 mm long.
There were several reasons why we used
a 4-needle version of the NADA pro-
tocol instead of the 5-needle version
that is more widely used in clinical prac-
tice. First, we wanted to avoid over-
stimulating the auricle in the control
condition because of controversies con-
cerning whether effects are due to
stimulation of specific points or the au-
ricle overall.18 Second, there is a well-
established tradition of using fewer than
5 needles in controlled studies of au-
ricular acupuncture in the addic-
tions.7,8,11,14,19 Third, studies using fewer
than 5 needles have reported effective-
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ness compared with needle-insertion
controls, supporting the validity of the
4-needle protocol.7,11,14,19 Fourth, there
is latitude in the number of needles in-
serted—the NADA training manual
states that the NADA protocol in-
volves the insertion of from “3 to 5
needles into the auricle.”20

Auricular Needle-Insertion Con-
trol Condition. Four needles of the
same type and size used for the active
acupuncture treatment were inserted
into the helix of the auricles bilater-
ally at 3 regions not commonly used for
addiction treatment.21

Relaxation Control Condition. Pa-
tients viewed commercially available
videos depicting various relaxation
strategies and containing relaxing vi-
sual imagery (eg, nature scenes) and
soft music.

Treatments in the 3 conditions were
provided for 40 minutes each week-
day for 8 weeks. Patients were encour-
aged to attend treatment daily. Finan-
cial incentives were provided for
attendance. Patients received $2 after
each treatment session and an addi-
tional $10 at the end of each week in
which at least 2 treatments had been re-
ceived and 3 urine samples provided.
Treatments in all 3 conditions were ad-
ministered by licensed acupuncturists
certified to provide the NADA proto-
col. The acupuncturists were not per-
mitted to converse with patients. Pa-
tients assigned to different treatment
conditions were not treated together.

Adjunctive Psychosocial Treat-
ment. At the primary cocaine sites, pa-
tients were offered weekly individual
counseling sessions according to a treat-
ment manual that was developed for
this study and focused on changing ad-
dictive behaviors.22 Patients were not
discharged from the study for nonat-
tendance. Methadone-maintained pa-
tients continued to receive standard
methadone maintenance, which in-
cluded drug counseling.

Assessments
All assessments were conducted by re-
search staff blind to patients’ treat-
ment assignment.

Urine Toxicology. The research pro-
tocol called for the collection of urine
samples 3 times weekly, Monday,
Wednesday, and Friday. Missed Mon-
day or Wednesday samples were col-
lected, if possible, the following day.
Urine samples were collected from non-
completers at the follow-up points but
not during the 8-week treatment phase
after dropout. The Abbott TDx method
(Abbott Laboratories, Abbott Park, Ill)
was used to test samples for the pres-
ence of cocaine metabolite (benzoylec-
gonine).23 Samples containing at least
300 ng/mL were considered positive for
cocaine.

Self-reported Cocaine Use. Amount
(number of so-called dime bags) and fre-
quency (number of days) of cocaine use
and craving for cocaine (scale, 0-10) were
assessed in weekly interviews.

Addiction-Related Problems. The
Addiction Severity Index (ASI)24 was
administered at entry into the trial, at
the end of the 8-week treatment
phase, and at the 6-month follow-up.
The ASI is a structured interview that
provides composite scores assessing
the severity of 7 addiction-related
problem areas: alcohol, drug, employ-
ment, family, legal, medical, and psy-
chiatric.

Treatment Readiness and Integrity
Readiness for Treatment. The Stages of
Change Readiness and Treatment Ea-
gernessScale (SOCRATES,Version8D)25

was administered before and after treat-
ment. The scale is a 19-item question-
naire assessing readiness for treatment.
Patients are asked to circle numbers on
scales from 1 (strongly disagree) to 5
(strongly agree). The readiness compos-
ite score ranged from 11 to 71.

Treatment Received. The Treat-
ment Services Review (TSR)26 was ad-
ministered weekly to monitor treat-
ment services received by patients
during the study. The following vari-
ables were created by using atten-
dance records and TSR data: total acu-
puncture sessions, total relaxation
sessions, total on-site drug counseling
sessions, and total off-site Alcoholics
Anonymous, Narcotics Anonymous,
and Cocaine Anonymous meetings.

Perceived Credibility of Assigned
Treatment. The Treatment Credibil-
ity Scale (TCS)27 is a 5-item question-
naire that was administered before and
after treatment to assess perceived cred-
ibility of the treatment to which the pa-
tient was assigned. The scale ranges
from 1 (not at all) to 6 (very confi-
dent); items were averaged to provide

Figure 1. Participant Flow Diagram

620 Randomized

620 Patients Eligible

222 Assigned to Receive NADA
Auricular Acupuncture

203 Assigned to Receive Needle-
Insertion Control Condition

195 Assigned to Receive Relaxation
Control Condition

222 Included in Primary Outcome
Analysis

203 Included in Primary Outcome
Analysis

195 Included in Primary Outcome
Analysis

122 Withdrew
29 Did Not Attend Minimum

Number of Sessions
93 Lost to Follow-up

110 Withdrew
39 Did Not Attend Minimum

Number of Sessions
71 Lost to Follow-up

109 Withdrew
37 Did Not Attend Minimum

Number of Sessions
72 Lost to Follow-up

100 Completed Trial 93 Completed Trial 86 Completed Trial

100 at 8 Weeks
114 at 3 Months
119 at 6 Months

No. Followed Up With Urine Toxicology
93 at 8 Weeks

101 at 3 Months
96 at 6 Months

No. Followed Up With Urine Toxicology
86 at 8 Weeks
98 at 3 Months
93 at 6 Months

No. Followed Up With Urine Toxicology

NADA indicates National Acupuncture Detoxification Association.
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a single treatment credibility score, with
high scores reflecting high treatment
credibility.

Therapeutic Alliance. Patient alli-
ance with the acupuncturist–relaxation
trainer was assessed with a modified
therapeutic alliance scale28 adminis-
tered at the end of the first treatment ses-
sion and again in weeks 4 and 8. The 10
items were rated on 7-point scales from
1 (never) to 7 (always) and summed
(�=.94). Higher scores reflected greater
therapeutic alliance (range, 10-70).

Acute Subjective Effects of Treat-
ment Sessions. Acute response to treat-
ment sessions was assessed weekly on
5-point scales from 0 (not at all) to 4
(extreme). The following domains were
included: (1) pain and de qi–associ-
ated sensations (ie, pain in the ears
when the needle was inserted, pain at
needle sites during the session, warmth
in the ears, activity in the ears, and ra-
diating sensations from the ears to the
face, neck, or shoulders), (2) relax-
ation effects relative to presession lev-
els (eg, relaxation, heaviness, warmth,
sleepiness, and looser muscles), and (3)
satisfaction with the session (eg, ses-
sion enjoyment, stress reduction, feel-
ings of happiness and peacefulness, and
increased confidence in acupuncture as
a treatment for cocaine problems). Par-
ticipants were also asked how much
they would be willing to pay for such
a treatment session in the future ($0,
$5, $10, $15, or $20). The day after
treatment, as a measure of the dura-
tion of treatment effects, participants
were asked how long the previous ses-
sion’s effects lasted (0=no effect, 1=less
than 1 hour, 2=2-3 hours, 3=all after-
noon, and 4=all night). Items in each
category were averaged.

Analytic Strategy for Data
The 3 conditions were compared on time
to dropout with the Kaplan-Meier
method and the log-rank test. Exami-
nation of differential retention by treat-
ment condition on pretreatment socio-
demographic and drug use variables and
on perceived treatment credibility, thera-
peutic alliance, and acute effects of treat-
ment was accomplished with a series of

3 (treatment condition) � 2 (retention
status) analyses of variance on continu-
ous variables and �2 analyses by treat-
ment condition and retention status for
categorical variables.

The primary outcome analysis, co-
caine use based on the thrice-weekly
urine samples, was conducted on the
ITT sample. SAS PROC GENMOD (SAS
Institute Inc, Cary, NC; Version 6.12)
was used for the analysis, with each
sample coded as positive (1) or nega-
tive (0). These data were analyzed by us-
ing generalized estimating equations
(GEEs) and the z test, as described by
Liang and Zeger,29 with the specifica-
tion of a logit link function, binomial er-
ror, and exchangeable working corre-
lation structure. The GEE approach was
used for the primary analysis because it
is expressly designed to handle re-
peated measures, intracorrelated bi-
nary data with varying numbers at each
time point. Secondary analyses in-
cluded analysis of urine data provided
by the subsample of patients who com-
pleted the 8-week treatment phase of the
study (completers). To determine dif-
ferential abstinence status at the comple-
tion of treatment, �2 analyses were con-
ducted by treatment condition on rates
of completers whose urine samples were
cocaine-negative in week 8. Changes in
the ASI severity of addiction composite
scores and the SOCRATES readiness for
treatment score were also assessed with
a series of repeated-measures analyses
of variance.

Completeness of Data
The ITT sample provided an average of
2.38 (SD, 0.80) urine samples weekly
while participants were in treatment.
The treatment completers provided an
average of 2.53 (SD, 0.49) urine samples
weekly. At the 3-month follow-up, a
urine sample was provided by 80.3%
(224/279) of the completers and 26.1%
(89/341) of the dropouts. At the
6-month follow-up, a urine sample was
provided by 74.5% (208/279) of the
completers and 29.3% (100/341) of the
dropouts. For pretreatment ASI sever-
ity of drug problems (t609 = 0.038,
P=.97), there was no significant differ-

ence between patients who did and did
not provide a follow-up urine screen.
Posttreatment ASI data were provided
by 94.3% (263/279) of the completers
and 41.6% (142/341) of the dropouts;
6-month ASI data were provided by
82.4% (230/279) of the completers and
33.7% (115/341) of the dropouts.

RESULTS
Patient Characteristics

The mean age of the ITT sample was
38.80 (SD, 7.60) years. There were 429
(69.2%) men and 190 (30.6%) women,
and there was 1 (0.2%) transgendered
person. The sample included 179
(28.9%) whites; 372 (60.2%) blacks; 45
(7.3%) Hispanics; and 22 (3.6%) who
identified themselves as “other” minor-
ity. Seventy-four (11.9%) had not gradu-
ated from high school and 468 (75.5%)
werenotemployedfull-time.Patientshad
usedcocaine for anaverageof10.94(SD,
7.10)years.Therewerenosignificantdif-
ferences among the sites or treatment
conditions on any pretreatment demo-
graphicvariable.TABLE1providesdemo-
graphic data by treatment condition.

Checks on Integrity of
the Treatment Conditions
Amount of Assigned Treatment Re-
ceived. Attendance at assigned treat-
ment did not differ significantly across
treatment conditions. For the ITT
sample, the mean (SD) number of treat-
ment sessions attended was as fol-
lows: auricular acupuncture, 15.44
(10.48), needle-insertion control con-
dition, 15.73 (9.54), and relaxation con-
trol condition, 14.53 (9.42). For the
completed sample, the number of ses-
sions attended was as follows: auricu-
lar acupuncture, 23.38 (7.08), needle-
insertion control condition, 21.73
(7.15), and relaxation control condi-
tion, 20.70 (6.73). Receipt of assigned
treatment was generally equivalent
across conditions.

Amount of Adjunctive Psychoso-
cial Treatment Received by Treat-
ment Completers. Overall, attendance
at psychosocial treatment sessions was
poor. Less than 20% of patients re-
ported having an interaction with a coun-
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selor each week of the study. More than
50% reported attending less than 1 coun-
seling session each month. Attendance
at Alcoholics Anonymous, Narcotics
Anonymous, and Cocaine Anonymous
meetings was also poor across condi-
tions. Thirty-eight percent of the pa-
tients attended no self-help meetings at
all while in the study; less than 20% at-
tended such meetings weekly. There
were no significant differences by treat-
ment condition on receipt of adjunc-
tive psychosocial services (TABLE 2).

Treatment Credibility and Thera-
peutic Alliance. There was no signifi-
cant difference by treatment condi-
tion on either treatment credibility
(F24,90=0.749, P=.47) or therapeutic al-
liance (F24,97=1.434, P=.24). Patients in
each condition found the treatments to
be credible and reported a positive
therapeutic alliance with the treat-
ment provider.

Acute Effects of Treatment Ses-
sions. Relaxation-control patients re-
ported significantly more relaxation ef-
fects following their treatment session
than did either needle-insertion con-
trol patients (P = .001) or those as-
signed to acupuncture (P�.001;
F25,45=27.104, P�.001). There were no
significant differences between the 3
treatment conditions on ratings of sat-
isfaction with sessions, duration of
treatment effects, or willingness to pay
for future sessions. Comparisons be-
tween the 2 needle-insertion condi-
tions revealed no significant differ-
ences on ratings of pain or de qi
sensations. Table 2 presents mean
scores of measures designed to check
the integrity of the treatment condi-
tions for the ITT sample.

Retention
Of the 620 patients who were ran-
domly assigned to treatment condi-
tions, 279 (45%) were retained for
the full 8-week trial. Methadone-
maintained cocaine users were signifi-
cantly more likely to complete treat-
ment (63%) than were primary cocaine
users (36%; �2

1=40.888, P=.001). How-
ever, there was no significant differ-
ence in the completion rate by treat-

ment condition collapsed across sites:
auricular acupuncture, 100 out of 222
patients (45.0%); needle-insertion con-
trol condition, 93 out of 203 patients
(45.8%); relaxation control condi-
tion, 86 out of 195 patients (44.1%).
There was no significant difference in
the mean (SD) number of weeks pa-
tients were retained in treatment: au-
ricular acupuncture, 4.87 (3.19);

needle-insertion control condition, 4.84
(3.28); relaxation control condition,
4.70 (3.28) (log-rank(1)=0.13, P=.72).
TABLE 3 provides completion rates by
treatment condition and site.

There were no significant differ-
ences on any pretreatment variable by
treatment condition. However, there
were differences by retention status. Pa-
tients who completed treatment were

Table 1. Summary Statistics of Intent-to-Treat Sample by Treatment Condition*

Acupuncture
(n = 222)

Needle Control
(n = 203)

Relaxation Control
(n = 195)

Age, mean (SD), y 38 (7.6) 39 (7.7) 39 (7.5)

Sex, % male 70.3 70.9 66.2

Race, %
White 33.8 25.2 27.3

Black 57.7 62.4 60.8

Hispanic 5.4 8.4 8.2

Other 3.2 4.0 3.6

Employed full time, % 12.5 15.2 8.8

Antisocial personality, % 16.4 14.6 17.1

Drug use, mean (SD)
Years of cocaine use 10.24 (7.35) 11.69 (6.98) 10.96 (6.88)

“Bags” used weekly 28.8 (103.19) 26.23 (60.50) 31.70 (96.80)

Days used weekly 3.67 (2.37) 3.54 (2.34) 3.31 (2.21)

ASI drug composite score 0.24 (0.09) 0.23 (0.10) 0.27 (0.09)

Route of administration, %
Intravenous 15.5 16.5 16.9

Smoke 74.0 72.5 70.8

Intranasal 8.2 9.0 9.2

*There were no significant differences between assigned treatment conditions on any assessed pretreatment variable.
ASI indicates Addiction Severity Index (drug composite score range, 0-1).

Table 2. Comparability of Conditions During Treatment*

Acupuncture
(n = 222)

Needle Control
(n = 203)

Relaxation Control
(n = 195)

Sessions attended 15.44 (10.48) 15.73 (9.54) 14.53 (9.42)

Treatment credibility (scale 1-6) 4.22 (1.15) 4.26 (1.25) 4.10 (1.35)

Treatment readiness
(possible range, 11-71)

47.48 (8.94) 47.64 (8.48) 47.07 (8.95)

Therapeutic alliance
(possible range, 10-70)

56.04 (10.70) 55.02 (11.95) 57.13 (10.21)

Acute effects (scale, 0-4)
Relaxation effect† 1.62 (0.68) 1.65 (0.70) 2.11 (0.73)

Satisfaction 2.08 (0.75) 2.19 (0.80) 2.45 (0.78)

Willingness to pay 2.06 (1.23) 2.28 (1.27) 2.27 (1.34)

Effect duration 2.20 (1.11) 2.19 (1.03) 2.29 (1.06)

Pain 1.00 (0.61) 0.95 (0.64) . . .

de qi 0.93 (0.67) 1.01 (0.76) . . .

Other treatment received
Drug counseling sessions attended 3.62 (5.87) 4.12 (6.75) 3.02 (4.14)

AA/NA/CA meetings attended 4.33 (7.28) 5.21 (13.46) 4.79 (8.66)

*All data are presented as mean (SD). AA indicates Alcoholics Anonymous; NA, Narcotics Anonymous; and CA, Co-
caine Anonymous. Ellipses indicate that data were not computed.

†Relaxation control participants reported significantly more relaxation effects following their treatment session than did
either needle-insertion control participants (P = .001) or patients assigned to acupuncture (P = .001; F2545 = 27.104,
P = .001). There were no other differences between treatment conditions.
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significantly older (dropped mean [SD]:
38 [7.6]; retained: 40 [7.5] years;
t618=3.58, P�.001), less likely to be em-
ployed full-time (dropped: 15.1%; re-
tained: 8.1%; �2

1=5.784, P=.01), more se-
verely addicted as measured by the ASI
drug problems composite score
(dropped mean [SD]: 0.23 [0.09]; re-
tained: 0.24 [0.10]; t609=1.984, P=.048),
more likely to use cocaine intrave-
nously (59%) or intranasally (54%) than
by smoking (41%; �2

2=11.91, P=.003),
and less motivated for treatment as mea-

sured by the SOCRATES (dropped mean
[SD]: 48.29 [9.20]; retained: 46.32
[8.13]; t605=2.768, P=.006). There was
no significant interaction between type
of cocaine abuser (methadone or pri-
mary) and treatment retention on any
of these variables.

Cocaine Use During Treatment
and at Follow-up
As a condition for entry, all patients had
to have used cocaine within 2 weeks of
screening; thus, there were no pretreat-

ment differences among the treatment
conditions on cocaine use before en-
try into treatment. TABLE 4 presents
percentage of cocaine urine screens test-
ing positive for cocaine metabolite by
treatment condition and site during the
8-week treatment phase. Overall,
methadone-maintained patients pro-
vided a significantly higher percent-
age of cocaine-positive urine screens
(74.9% [30.4%]) compared with pri-
mary cocaine users (67.1% [38.0%];
F15,50=5.309, P=.02). There were no
other differences between these 2 pa-
tient groups. Because there were no
treatment � site or treatment � patient-
group interactions, all subsequent out-
come analyses are presented collapsed
across site and patient group.

As a primary test of treatment effec-
tiveness, GEE was conducted on the
urine samples by comparing acupunc-
ture to each of the control conditions in
separate analyses, with and without fol-
low-ups, on both the ITT sample and
treatment completers. Because these
analyses revealed no significant differ-
ences between acupuncture and either
of the control conditions, we present an
overall analysis comparing acupunc-
ture with both control conditions, in-
cluding the 2 follow-ups. This analysis
revealed that collapsed across groups,
there was a significant decline in cocaine-
positiveurine samples (z=−3.0, P=.002),
with an overall odds ratio for a negative
cocaine urine screen of 1.40 (95% con-
fidence interval, 1.11-1.74).However, the
difference between acupuncture and the
2 control conditions was not significant
(z=0.005, P=.90). FIGURE 2 presents
urine toxicology results for the ITT
sampleby treatmentconditionduring the
course of the 8-week trial and at the 2
follow-up points.

For the patients who completed the
study, we performed an analysis on the
percentage of urine samples testing
positive during treatment. This test also
revealed no significant differences by
treatment condition (auricular acu-
puncture mean [SD], 69.65% [32.80%],
needle-insertion control condition,
65.61% [35.73%], and relaxation con-
trol condition, 65.23% [36.93%];

Table 3. Patients Randomly Assigned and Retained by Treatment Condition and Site*

Acupuncture
(n = 222)

Needle Control
(n = 203)

Relaxation Control
(n = 195)

Dropped Completed Dropped Completed Dropped Completed

Patients by Site, No. (%)

Los Angeles (n = 148) 40 (83.3) 8 (16.7) 37 (72.5) 14 (27.5) 37 (75.5) 12 (24.5)

Miami (n = 159) 33 (61.1) 21 (38.9) 28 (53.8) 24 (46.2) 26 (49.1) 27 (50.9)

Minneapolis (n = 50) 10 (55.6) 8 (44.4) 11 (57.9) 8 (42.1) 4 (30.8) 9 (69.2)

New Haven (n = 83) 11 (29.7) 26 (70.3) 7 (30.4) 16 (69.6) 9 (39.1) 14 (60.9)

San Francisco (n = 105) 20 (50.0) 20 (50.0) 20 (62.5) 12 (37.5) 23 (69.7) 10 (30.3)

Seattle (n = 75) 8 (32.0) 17 (68.0) 7 (26.9) 19 (73.1) 10 (41.7) 14 (48.3)

Patients by Setting, No. (%)

Methadone (n = 208) 29 (36.3) 51 (63.8) 25 (36.8) 43 (63.2) 23 (38.3) 37 (61.7)

Primary cocaine
(n = 412)

93 (65.5) 49 (34.5) 85 (63.0) 50 (37.0) 86 (63.7) 49 (36.3)

Total (n = 620) 122 (55) 100 (45) 110 (54.2) 93 (45.8) 109 (55.9) 86 (44.1)

*There were no significant differences in retention by treatment condition across sites. However, methadone-
maintained cocaine users were significantly more likely to be retained in treatment (63%), regardless of their as-
signed treatment condition, than were primary cocaine users (36%; �2

1 = 40.888, P = .001).

Table 4. Percentage of Urine Screens Testing Positive for Cocaine Metabolite by Treatment
Condition and Site During the 8-Week Treatment Phase*

Acupuncture
(n = 222)

Needle Control
(n = 203)

Relaxation Control
(n = 195)

Dropped Completed Dropped Completed Dropped Completed

Screens by Site, % (SD)

Los Angeles (n = 148) 71.9 (35.3) 30.8 (31.4) 52.8 (42.6) 34.7 (42.4) 66.1 (42.2) 43.7 (39.9)

Miami (n = 159) 79.8 (35.7) 85.6 (23.8) 72.7 (41.5) 76.5 (31.6) 74.4 (36.8) 75.2 (36.3)

Minneapolis (n = 50) 91.7 (18.0) 80.3 (21.4) 88.7 (22.4) 80.4 (32.8) 46.9 (35.1) 74.3 (33.1)

New Haven (n = 83) 89.3 (11.7) 77.9 (29.2) 78.0 (27.1) 86.3 (24.1) 89.2 (19.2) 62.3 (31.9)

San Francisco
(n = 105)

67.7 (37.9) 52.0 (36.7) 73.6 (31.9) 72.0 (30.7) 72.1 (35.7) 53.3 (42.6)

Seattle (n = 75) 95.2 (9.4) 71.4 (27.1) 69.7 (37.2) 46.9 (30.9) 67.3 (43.8) 70.0 (33.7)

Screens by Setting, % (SD)

Methadone (n = 208) 91.9 (13.5) 76.1 (27.1) 80.1 (28.6) 67.8 (33.9) 91.9 (13.5) 76.1 (27.1)

Primary cocaine
(n = 412)

73.2 (35.9) 62.9 (36.9) 65.3 (39.8) 63.7 (37.5) 70.3 (38.3) 63.0 (40.2)

Total Patients

(n = 620) 78.0 (32.7) 69.6 (32.8) 69.3 (37.5) 65.6 (35.7) 70.4 (37.8) 65.2 (36.9)

*There were no significant differences in percentage of urine samples testing positive for cocaine metabolite by treat-
ment condition or site. Overall, methadone-maintained patients provided a significantly higher mean (SD) percent-
age of cocaine-positive urine screens during treatment (74.9% [30.4%]) compared with primary cocaine users (67.1%
[38.0%]; F1550 = 5.309, P = .02).
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F22,76=0.466, P=.63). There were no
significant correlations between the
number of treatment sessions at-
tended and the percentage of urine
screens positive for cocaine, either
overall (r[279]=0.008, P=.90) or by
treatment group (auricular acupunc-
ture: r[100]=−0.02, P= .90; needle-
insertion control condition: r[93]=0.10,
P=.35; and relaxation control condi-
tion: r[86]=−0.09, P=.43).

These analyses were repeated con-
trolling for race and sex and again
yielded no significant differences by
treatment condition. Similar analyses
on self-reported amount, frequency of
use, and craving for cocaine also yielded
no significant differences by treat-
ment condition. Collapsed across treat-
ment conditions, the frequency of co-
caine use decreased significantly from
a mean (SD) of 14.46 (9.48) days dur-
ing the month before participants en-
tered the study to 6.43 (9.08) days dur-
ing the month before the 6-month
follow-up (F12,83=167.77, P=.001).

Abstinence Rates at Treatment
Completion and Follow-up. There were
no significant differences among the con-
ditions on the percentage of patients not
using cocaine by treatment completion
or by either of the 2 follow-ups. Rates of
abstinence during the final week of treat-
ment by treatment condition were as fol-
lows: auricular acupuncture, 23.4% (22/
94), needle-insertion control condition,
31.0% (27/87), and relaxation control
condition, 28.8% (21/73; � 2

2=1.393,
P=.50). Abstinence rates at the 3-month
follow-up were as follows: auricular acu-
puncture, 39.5% (45/114), needle-
insertion control condition, 39.6%
(40/101), and relaxation control condi-
tion, 29.6% (29/98; �2

2=2.874, P=.24).
Abstinence rates at the 6-month fol-
low-up were as follows: auricular
acupuncture, 43.7% (52/119), needle-
insertion control condition, 46.9%
(45/96), and relaxation control condi-
tion, 35.5% (33/93; �2

2=2.689, P=.26).

Severity of Addiction-Related
Problems and Treatment Readiness
There were main effects for time for se-
verity of drug problems (F13,93=200.105,

P = .001) , psych ia t r i c seve r i t y
(F13,94=20.098, P�.001), legal prob-
lems (F14,00=22.006, P=.001), family
problems (F13,94=17.275, P�.001), and
alcohol problems (F13,98 = 15.606,
P=.001). Severity of drug, psychiatric,
legal, family, and alcohol problems de-
creased significantly from pretreat-
ment to posttreatment, with improve-
ments maintained at follow-up. No
significant improvements were found
in medical or employment problems or
in readiness for treatment. No signifi-
cant treatment condition � time inter-
actions were found on any addiction se-
verity measure.

COMMENT
This study did not confirm our initial hy-
potheses. There were no differences by
treatment condition in cocaine use as-
sessed by urine samples or self-report.
Throughout the study, there were mod-
est reductions in cocaine use by pa-
tients in all 3 conditions. Secondary
analyses revealed no significant differ-
ences among the treatments on any out-
come measure. Relative to patients in the
2 control conditions, patients receiving
NADA acupuncture were not retained in
treatment longer. Overall rates of co-
caine use were comparable to those in

the first 8 weeks of studies of pharma-
cotherapies in methadone-maintained
subpopulations,30 as well as psychothera-
pies in primary cocaine-addicted sub-
populations.2 In the addictions, precise
comparison with previous acupunc-
ture studies is impeded by varying treat-
ment periods, ancillary counseling con-
ditions, and outcome measures.
However, our results are consistent with
findings from a large-scale controlled
clinical trial8 of acupuncture for co-
caine addiction in residential and day
treatment settings, which also found no
difference between the NADA protocol
and concurrent controls.

This multisite study was expressly de-
signed tooptimizemethodologic rigor31,32

and included several design features that
strengthened its internal validity: (1) ob-
jective assessment of the primary out-
come variable, cocaine use; (2) the use
of 2 active control conditions; (3) checks
on treatment credibility; (4) assess-
ment of patient-treater alliance; (5) pro-
vision of treatments by certified NADA-
trained acupuncturists; (6) sufficient
statistical power to detect a small differ-
ence in outcome among the 3 condi-
tions; and (7) pretreatment and post-
treatment assessment conducted by blind
raters. We found no patient bias in fa-

Figure 2. Percentage of Cocaine-Positive Urine Screens by Treatment Condition
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Overall decrease, odds ratio, 1.40 (95% confidence interval, 1.11-1.74; P=.002). The comparison of acu-
puncture and the control groups was not significant.
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vor of any of the treatments—treat-
ment credibility was equivalent among
conditions, as was patient alliance with
the treatment provider. Attendance re-
cords indicated that, on average, pa-
tients in all 3 conditions received com-
parable treatment.Acrossconditions, and
regardless of dropout status, patients re-
ceived a clinically appropriate amount of
treatment, averaging between 2 and 3
treatments weekly.

We must also note several limita-
tions in this study. Systematic con-
trolled research on a widely used pro-
cedural treatment, particularly one
whose origins reside outside of a West-
ern biomedical framework, often re-
quires a number of standardizations and
alterations that may result in devia-
tions from clinical practice. Our study
included the following: use of a 4-needle
treatment, while the standard NADA
treatment typically involves 5; treat-
ment of research patients in small
groups or possibly alone, whereas in
NADA clinics patients are more often
treated in larger groups; and noninte-
gration of the study treatments within
a comprehensive treatment program, as
is recommended in the NADA litera-
ture. In designing this study, we re-
garded these changes as constituting a
reasonable compromise among a num-
ber of concerns: the need for standard-
ization of the treatment conditions, the
need for gaining an estimate of the ef-
fectiveness of acupuncture treatments
before undertaking more complex in-
vestigations examining the interac-
tion between acupuncture and a vari-
ety of psychosocial treatments, and
given that, as far as we are aware, no
study comparing the 5-needle NADA
protocol with a 5-needle control has
found a difference between the 2 pro-
tocols, the need to adequately differ-
entiate the experimental and control
needle-insertion conditions while still
maintaining the integrity of the experi-
mental treatment. We recognize that
any of the alterations noted above could
have diminished the internal and ex-
ternal validity of the study. Each beto-
kens an important area of research
whose findings would strengthen the

design of clinical trials of acupuncture
and would close the gap between re-
search and clinical practice in this area.

Our study used a research design
nearly equivalent to that of a previous,
smaller study conducted at the Yale site11

in which the same 4-needle version of the
NADA protocol delivered for 8 weeks
was found to be superior to the 2 con-
trol conditions in reducing cocaine use
in cocaine-dependent, methadone-
maintained patients. In that study, 54%
of NADA acupuncture completers pro-
vided cocaine-negative urine samples in
the last week of the study compared with
23% of acupuncture completers in this
study. Patients in the 2 studies assigned
to the NADA protocol received approxi-
mately the sameamountof treatment:3.5
and 3.0 treatments weekly in the former
and current study, respectively. This re-
sult raises the question of how to inter-
pret the Yale findings relative to those of
this study, including lack of replication
at the Yale site. The findings from these
2 studies alone do not yield a definitive
answer. Their design was similar, but
there were some differences that may
have influenced outcome.33 In our study,
standard care included drug counsel-
ing as delivered by the methadone pro-
gram. In the Yale study, standard care
also included individual counseling and
a once-weekly group therapy session.
Another difference is that our study in-
cluded monetary incentives in the form
of cash payments for attendance. Re-
warding attendance, rather than absti-
nence, may have fostered retention of
more severely addicted, unmotivated pa-
tients, which may have biased findings.
Differences in treatment context may
have contributed to divergent out-
comes between the 2 studies, but it is also
possible that our larger study simply pro-
vided a better estimate of acupuncture’s
“true” treatment effect compared with
that of the 2 control conditions.

In conclusion, within the clinical
context of this study, we did not find
acupuncture more effective than a
needle insertion or relaxation control
in reducing cocaine use. Our study
therefore does not support the use of
acupuncture as a stand-alone treat-

ment for cocaine addiction or when pa-
tients receive only minimal concur-
rent psychosocial treatments. Research
will be needed to examine the contri-
bution of acupuncture when provided
in an ancillary role.

Author Contributions: Study concept and design: Mar-
golin, Kleber, Avants, Konefal, Gawin, Stark, So-
rensen, Wells, Jackson, Culliton.
Acquisition of data: Margolin, Kleber, Avants, Kone-
fal, Gawin, Stark, Sorensen, Midkiff, Wells, Jackson,
Bullock, Culliton, Boles.
Analysis and interpretation of data: Margolin, Kle-
ber, Avants, Gawin, Stark, Bullock, Vaughan.
Drafting of the manuscript: Margolin, Kleber, Avants,
Vaughan.
Critical revision of the manuscript for important in-
tellectual content: Margolin, Kleber, Avants, Kone-
fal, Gawin, Stark, Sorensen, Midkiff, Wells, Jackson,
Bullock, Culliton, Boles.
Statistical expertise: Margolin, Avants, Vaughan.
Obtained funding: Margolin, Kleber, Avants, Gawin,
Stark, Sorensen.
Administrative, technical, or material support: Mar-
golin, Kleber, Avants, Sorensen, Wells, Jackson, Boles.
Study supervision: Margolin, Kleber, Avants, Kone-
fal, Gawin, Stark, Sorensen, Wells, Culliton.
Funding/Support: This work was supported by grants
from the Conrad H. Hilton Foundation, the National
Institute on Drug Abuse (RO1-DA08513 and RO1-
DA00277), and the Office of National Drug Control
Policy and the National Institute of Justice. Acupunc-
ture needles for this study were donated by the Sei-
rin Company Ltd.
Individuals Participating in the Study: Herbert D. Kle-
ber, S. Kelly Avants, Stephen Birch, Thomas E. Feucht,
Mindy Fullilove, Thomas Kosten, Arthur Margolin, A.
Thomas McLellan, Stephen D. Rosenheck, Michael O.
Smith, Alan Trachtenberg, and George E. Woody (ad-
visory board); Herbert D. Kleber, Sharon Boles, Pa-
trick Johnson, Katharine H. McVeigh, Elizabeth Pe-
ters, and Roger Vaughan (National Center for Addiction
and Substance Abuse coordinating staff ); Janet
Konefal, Gary Dunbar, Kiefer Everett, Kathleen Jager,
Annie George, Blanche Freund, Tom Corbin, and Tarah
Donellen (site investigators, project directors, and staff;
University of Miami); Frank Gawin, Elena Stark, Deidre
Braun, Janet Leon, Hyja Tapscott, Debbie Velasquez,
Ben Hong, Marcia Baron, and Casey DeStefans (Uni-
versity of California, Los Angeles); James L. So-
rensen, Eleanor Midkiff, Anne Mascovich, Allyson M.
Washburn, John Kolenda, and Kirkland D. Carr (Uni-
versity of California, San Francisco); Elizabeth A. Wells,
T. Ron Jackson, Rachel Diaz, Viki Stanmour, and Teri
Tipton (Evergreen Treatment Services, Seattle, Wash);
Milton L. Bullock, Gregory A. Carlson, Patricia Cul-
liton, Michael J. Studer, Fred Ohlerking, and Joel Arp
(Hennepin County Medical Center, Minneapolis,
Minn); and S. Kelly Avants, Arthur Margolin, Ste-
phen Birch, and Stephanie Ley (Yale University, New
Haven, Conn).

REFERENCES

1. The National Drug Control Strategy: 2000 An-
nual Report. Washington, DC: Office of National Drug
Control Policy; 2000. Publication NCJ1800822000.
2. Crits-Christoph P, Siqueland L, Blaine J, et al. Psy-
chosocial treatments for cocaine dependence: Na-
tional Institute on Drug Abuse Collaborative Cocaine
Study. Arch Gen Psychiatry. 1999;56:493-502.
3. Higgins ST, Budney AJ, Bickel WK, Hughes JR.
Achieving cocaine abstinence with a behavioral ap-
proach. Am J Psychiatry. 1993;150:763-769.
4. Brumbaugh AG. Transformation and Recovery: A

ACUPUNCTURE FOR COCAINE ADDICTION

62 JAMA, January 2, 2002—Vol 287, No. 1 (Reprinted) ©2002 American Medical Association. All rights reserved.

 at University of Washington, on January 20, 2006 www.jama.comDownloaded from 

http://www.jama.com


Guide for the Design and Development of Acupunc-
ture-Based Chemical Dependence Treatment Pro-
grams. Santa Barbara, Calif: Stillpoint Press; 1995.
5. Substance Abuse and Mental Health Services Ad-
ministration. Uniform Facility Data Set (UFDS): 1998.
Rockville, Md: Substance Abuse and Mental Health Ser-
vices Administration; 2000. Publication SMA 99-3314.
6. Smith MO, Brewington V, Culliton PD, Ng LKY,
Wen H, Lowinson JH. Acupuncture. In: Lowinson J,
Ruiz P, Millman RB, Langrod J, eds. Substance Abuse:
A Comprehensive Textbook. 3rd ed. Baltimore, Md:
Williams &Wilkins; 1997:484-492.
7. Avants SK, Margolin A, Chang P, Kosten TR, Birch
S. Acupuncture for the treatment of cocaine addic-
tion: investigation of a needle puncture control. J Subst
Abuse Treat. 1995;12:195-205.
8. Bullock ML, Kiresuk TJ, Pheley AM, Culliton PD,
Lenz SK. Auricular acupuncture in the treatment of co-
caine abuse: a study of efficacy and dosing. J Subst
Abuse Treat. 1999;16:31-38.
9. Richard AJ, Montoya ID, Nelson R, Spence RT. Ef-
fectiveness of adjunct therapies in crack cocaine treat-
ment. J Subst Abuse Treat. 1995;12:401-413.
10. Wells EA, Jackson R, Diaz OR, Stanton V, Saxon AJ,
KrupskoA.Acupunctureasanadjuncttomethadonetreat-
ment services. Am J Addict. 1995;4:198-214.
11. Avants SK, Margolin A, Holford TR, Kosten TR.
A randomized controlled trial of auricular acupunc-
ture for cocaine dependence. Arch Intern Med. 2000;
160:2305-2312.
12. Gurevich MI, Duckworth D, Imhof JE, Katz JL. Is
auricular acupuncture beneficial in the inpatient treat-
ment of substance-abusing patients? J Subst Abuse
Treat. 1996;13:165-171.
13. Konefal J, Duncan R, Clemence C. The impact of
the addition of an acupuncture treatment program to
an existing Metro-Dade County outpatient sub-

stance abuse treatment facility. J Addict Dis. 1994;
13:71-99.
14. Lipton D, Brewington V, Smith MO. Acupuncture
forcrack-cocainedetoxification:experimentalevaluation
of efficacy. J Subst Abuse Treat. 1994;11:205-215.
15. Margolin A, Avants SK, Kleber H. Investigating
alternative medicine therapies in randomized con-
trolled trials. JAMA. 1998;280:1626-1628.
16. Agosti V, Nunes E, Ocepeck-Welikson K. Pa-
tient factors related to early attrition from an outpa-
tient cocaine research clinic. Am J Drug Alcohol Abuse.
1996;22:29-39.
17. First M, Spitzer RL, Gibbon M, Williams J. Struc-
tured Clinical Interview for DSM-IV Axis I Disorders—
Patient Edition [computer program]. Version 2.0. New
York, NY: Biometrics Research Department, New York
State Psychiatric Institute; 1996.
18. Ulett GA. Beyond Yin and Yang. St Louis, Mo:
Warren H. Green Inc; 1992.
19. Bullock M, Culliton P, Olander RT. Controlled trial
of acupuncture for severe recidivist alcoholism. Lan-
cet. 1989;1:1435-1439.
20. NADA. Registered Trainer Resource Manual. Van-
couver, Wash: National Acupuncture Detoxification
Association Inc; 1999.
21. Margolin A, Avants SK, Chang P, Birch S, Kosten
TR. A single-blind investigation of four auricular needle
puncture configurations. Am J Chin Med. 1995;23:
105-114.
22. Woody G, Mercer D, McGinnis J. Addiction Coun-
seling for Use With Acupuncture and Treating Per-
sons With Cocaine Use Disorders. Manual located at
the Center for Studies of Addiction, University of Penn-
sylvania, Department of Veterans Affairs Medical Cen-
ter, Philadelphia.
23. Poklis A. Evaluation of TDx cocaine metabolite as-
say. J Anal Toxicol. 1987;11:228-230.

24. McLellan AT, Luborksy L, Woody GE, O’Brien CP.
An improved diagnostic instrument for substance abuse
patients: the Addiction Severity Index. J Nerv Ment
Dis. 1980;168:26-33.
25. Miller WR, Tonigan JS. Assessing drinkers’ mo-
tivation for change: the Stages of Change Readiness
and Treatment Eagerness Scale (SOCRATES). Psy-
chol Addict Behav. 1996;10:81-89.
26. McLellan AT, Alterman AI, Cacciol J, Metzger D,
O’Brien CP. A new measure of substance abuse treat-
ment: initial studies of the Treatment Services Re-
view. J Nerv Ment Dis. 1992;180:101-110.
27. Vincent C. Credibility assessments in trials of acu-
puncture. Complement Med Res. 1990;4:8-11.
28. Horvath AO, Greenberg LS. Development and vali-
dation of the Working Alliance Inventory. J Consult
Clin Psychol. 1989;36:223-233.
29. Liang KY, Zeger SL. Longitudinal data analysis us-
ing generalized linear models. Biometrika. 1986;73:
13-22.
30. Margolin A, Kosten TR, Avants SK, et al. A mul-
ticenter trial of bupropion for cocaine abuse in metha-
done-maintained patients. Drug Alcohol Depend.
1995;40:125-131.
31. Margolin A, Avants SK, Birch S, Falk C, Kleber HD.
Methodological investigations for a multisite trial of
auricular acupuncture for cocaine addiction: a study
of active and control auricular zones. J Subst Abuse
Treat. 1996;13:471-481.
32. Margolin A, Avants SK, Kleber HD. Rationale and
design of the Cocaine Alternative Treatments Study
(CATS), a randomized controlled trial of acupunc-
ture. J Altern Complement Med. 1998;4:405-418.
33. Margolin A, Avants SK, Holford TR. Interpreting con-
flicting findings from clinical trials of auricular acupunc-
ture for cocaine addiction: does treatment context in-
fluence outcome? J Altern Complement Med. In press.

Curiosity is one of the permanent and certain char-
acteristics of a vigorous intellect.
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