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ABSTRACT
Objective: Generalized anxiety disorder (GAD) is 
a prevalent and costly disorder for which many 
patients may prefer nontraditional treatment. 
A proof-of-concept study of was conducted to 
evaluate the acute effects of Swedish massage 
therapy (SMT) as a monotherapy for the treatment 
of subjects with GAD.

Methods: A randomized, single-masked, clinical 
trial was conducted between March 2012 and 
May 2013 at the Mood and Anxiety Disorders 
Program of Emory University. Forty-seven currently 
untreated subjects with a DSM-IV diagnosis of GAD 
were randomly assigned to twice-weekly SMT 
versus a light touch control condition for 6 weeks. 
The primary outcome measure was reduction in 
Hamilton Anxiety Rating Scale (HARS) scores after 
6 weeks of treatment for SMT versus light touch, as 
determined by mixed model repeated-measures 
analysis of 40 evaluable subjects.

Results: Mean HARS baseline scores were 20.05 
(SD = 3.34) for SMT and 19.58 (SD = 4.90) for light 
touch. At week 6, the difference in mean (standard 
error of the mean [SEM]) HARS score reduction was 
3.26 points (SMT: −11.67 [1.09]; light touch: −8.41 
[1.01]; t106 = −2.19; P = .030; effect size = −0.69). 
Treatment group differences were significant 
(P < .05) starting at the end of week 3.

Conclusion: This first monotherapy trial suggests 
that a complementary and alternative manual 
therapy, SMT, is an effective acute treatment for 
GAD.
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Generalized anxiety disorder (GAD) has a lifetime prevalence rate 
of approximately 5.8% and is the most common anxiety disorder 

reported in primary care settings.1–3 It is characterized by feeling worried, 
apprehensive, or psychically tense most of the time about routine, everyday 
events and is often associated with irritability and restlessness. As described 
in DSM-IV and DSM-5, physical symptoms are common, and include 
insomnia, fatigue, muscle aches and tension, headaches, gastrointestinal 
complaints, and pain. Generalized anxiety disorder is frequently comorbid 
with other physical and psychiatric disorders, particularly major depressive 
disorder.4–6 It causes significant impairment in quality of life and work, 
and creates a significant economic burden both to the individual and to 
society.7

Although effective psychotherapies and pharmacotherapies exist to treat 
GAD, there are a number of significant barriers to receiving conventional 
treatment: the stigma of being diagnosed with a psychiatric disorder, the 
stigma of going to a mental health professional, the emotional challenge of 
participating in psychotherapy, the ambivalence people have about taking 
medication for anxiety, the cost of medication or therapy, and the burden 
of medication side effects. In fact, 43% of participants in the Coordinated 
Anxiety Learning and Management study endorsed using some form of 
complementary and alternative medicine therapy.8 Indeed, relief from 
anxiety and stress are 2 of the most common reasons that people seek out 
complementary and alternative treatments,9–11 with massage being one of 
the most frequently employed treatments for symptoms of anxiety.1,12 And 
Swedish massage therapy (SMT) is reputed to be the most widely used in 
community practice.

A decrease in symptoms of anxiety has been reported as a secondary 
outcome in a wide array of studies investigating the efficacy of massage 
for medical disorders (see Moyer et al13 for review), but the published 
literature on the use of massage as a primary treatment for GAD is limited 
to 1 case series14 and a single clinical trial15 in which massage was combined 
with conventional therapies. Massage has been demonstrated to modulate 
peripheral stress hormones and immune parameters,13,16,17 both of which 
are reported to be abnormal in patients with GAD.18–21

The contrast between the wide use of massage in the community to 
treat anxiety and the paucity of controlled data examining its efficacy 
for psychiatric symptoms led us to undertake a controlled clinical trial 
of SMT for GAD.9,13,22 On the basis of our previous research in normal 
volunteers,16,17 we hypothesized that twice-weekly SMT would be more 
effective than a twice-weekly light touch control condition in decreasing 
symptoms of GAD over 6 weeks.

METHODS

Trial Design and Participants
The study was a randomized, single-masked, 2-arm clinical trial 

comparing 6 weeks of twice-weekly SMT versus light touch as monotherapy 

https://clinicaltrials.gov/ct2/show/NCT01337713
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for GAD. It was conducted at the Mood and Anxiety Disorders 
Program of Emory University in Atlanta, Georgia, between 
March 2012 and May 2013. Forty-seven subjects with GAD 
were recruited from the surrounding community by means 
of flyers, referrals, and word of mouth, and signed written 
informed consent was obtained. The Emory Institutional 
Review Board approved the study protocol. The study was 
registered at ClinicalTrials.gov (identifier: NCT01337713).

To be included in the study, subjects had to be medically 
healthy as demonstrated by a normal medical history and 
physical examination, meet criteria for a primary diagnosis 
of current GAD as determined by the Structured Clinical 
Interview for DSM-IV (SCID),23 and have a Hamilton 
Anxiety Rating Scale (HARS)24 total score > 14. Subjects 
were permitted to have comorbid but secondary major 
depressive disorder, dysthymic disorder, or another anxiety 
disorder except obsessive-compulsive disorder. (The 
primary diagnosis was determined employing 2 criteria: 
[1] the subjects identified that the reason for seeking care 
was anxiety symptoms, and [2] the investigators assigned a 
primary diagnosis based on the SCID interview.) Exclusion 
criteria included current suicidal ideation, schizophrenia, 
bipolar disorder, borderline personality disorder, illicit 
drug use, current psychotropic medication use, current 
participation in psychotherapy, pregnancy, shift work, 
current dieting, active medical problems, excessive regular 
use of alcohol (more than two 5-oz glasses of wine or 
equivalents/d), or a history of binge drinking (more than 7 
drinks/24-hour period) within the last 6 months.

Randomization and Masking
Randomization lists were created by a statistician at 

Emory who was not otherwise involved with the study, 
using randomly permuted block sizes of 4 or 6 subjects. 
Randomization was stratified by sex to balance the 
distribution of men and women in the 2 treatment groups. 
Two groups of sealed envelopes, 1 for women and 1 for 
men, were prepared based on the stratified randomization 
lists and kept in a locked box with access by only the study 
coordinator. At the baseline visit, after confirming the patient 
met all criteria for randomization, the study coordinator 
determined the treatment assignment by selecting the next 
sealed randomization envelope, based on male/female 
stratification. The coordinator opened the randomization 
envelope and showed the randomization to the therapist, 
and both coordinator and therapist signed off on the 

randomization in the randomization log, which was kept in 
a locked location by the study coordinator. Staff conducting 
outcome assessments were masked to subjects’ treatment 
intervention, and participants were asked not to disclose 
their assigned treatment to those staff members. The study 
coordinator and therapists performing the interventions did 
not discuss subjects’ treatment assignment with other staff at 
any time during the study. The study statistician conducted 
primary outcome analyses using masked treatment codes.

Interventions
Swedish massage therapy and light touch treatments 

occurred between 12:00 pm and 6:00 pm. At the start of 
each visit, the study coordinator obtained information from 
the subject about changes in health or pregnancy status, 
use of prescription or over-the-counter medication, illicit 
substance use, and any new life events. After this interview, 
the subject was escorted to the therapy room.

Interventions lasting 45 minutes were performed 
by licensed massage therapists from the Atlanta School 
of Massage, who adhered to a script that standardized 
their interactions with subjects and followed manualized 
treatment protocols for both interventions. Conversation 
between the participant and the massage therapist 
was kept to a minimum. The room was dimly lit, and a 
sound machine was used to mask unwanted noises. Each 
session began with the subject draped with a sheet and in 
a prone position on a massage table while the therapist 
worked slowly down the body from the shoulders to the 
feet. The subject then turned over to the supine position 
and the therapist continued the protocol from the feet 
back up to the shoulders. Swedish massage techniques 
included effleurage (slow, rhythmic, continuous stroking), 
petrissage (slow, rhythmic kneading of underlying muscles), 
and tapotement (various forms of percussive touching/
tapping). The same therapists performed the control light 
touch treatment, which consisted of the light laying on of 
hands, in the same sequence and for the same amount of 
time. Quality control was maintained by audio taping and 
quarterly reliability sessions, weekly discussion of issues 
arising during intervention sessions, periodic spot checks 
of protocol adherence in conducting the SMT and light 
touch techniques, and feedback from participants about 
consistency across therapists.

Baseline and Outcome Assessments
Prior to starting the first intervention session, baseline 

assessments were made by a study psychiatrist using the 
HARS and 28-item Hamilton Depression Rating Scale 
(HDRS),25 and the participant completed the Spielberger 
State-Trait Anxiety Inventory (STAI)26 as well as the Quick 
Inventory of Depressive Symptomatology-Self-Report 
(QIDS-SR),27 Profile of Mood States (POMS),28 and 
Quality of Life Enjoyment and Satisfaction Questionnaire 
(Q-LES-Q).29 After every subsequent intervention (numbers 
2 through 12), the subject completed the QIDS-SR, then 
met with a study psychiatrist who conducted a HARS 
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 ■ Generalized anxiety disorder (GAD) is a common and 
highly comorbid disorder, and although almost half of the 
patients with GAD employ some type of complementary 
and alternative therapy as a component of their 
treatment, very little is known about the efficacy of these 
approaches.

 ■ Our preliminary findings suggest that massage therapy 
may decrease both psychic and somatic symptoms of 
anxiety for patients with GAD.

https://clinicaltrials.gov/ct2/show/NCT01337713
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interview and assessed the subject for suicidality. After the 
12th intervention session, participants completed the STAI 
(state anxiety scale only), QIDS-SR, POMS, and Q-LES-Q, 
and the psychiatrist assessed the subject with the HDRS in 
addition to the HARS. The HARS consists of 14 items scored 
0–4 and can be divided into 2 subscales comprising a psychic 
anxiety component (items 1–6 and 14) and a somatic anxiety 
component (items 7–13).

Credibility and Expectancy Assessments
After being informed of their treatment assignment, 

prior to the first intervention session, the coordinator read 
treatment descriptions, and the participant filled out a 
Credibility/Expectancy Questionnaire (CEQ).30 Three CEQ 
items assess the subject’s opinion about the credibility of the 
assigned treatment to be effective, and 3 items assess the 
subject’s expectation that the intervention will improve his 
or her symptoms.30

Statistical Analysis
Analyses comparing the 2 treatment groups were 

based on a modified intent-to-treat sample of 40 evaluable 
subjects—ie, those with at least 1 postbaseline visit. 
Comparisons across treatment groups at baseline were made 
by analysis of variance (ANOVA) for continuous measures 
and χ2 tests for categorical variables. Mixed model repeated-
measures analysis was carried out to test treatment group 
differences in change from baseline to the end of week 6 
for the 2 assessments performed after every intervention, 
the primary outcome measure (HARS) and the QIDS-SR. 
Models included subjects as a random effect and treatment 
group and visit number as fixed effects. An autoregressive 
covariance structure was used because it provided the best fit 
to the data. Changes in scores obtained only at baseline and 
completion of 6 weeks of treatment (HDRS, POMS, STAI-
state anxiety, and Q-LES-Q) were analyzed by ANOVA, 
with baseline level as covariate when appropriate. Treatment 

Figure 1. CONSORT Statement Diagram of Participant Flow: Study of Swedish Massage 
Versus Light Touch Monotherapy for Generalized Anxiety Disorder

Abbreviation: HARS = Hamilton Anxiety Rating Scale.

62 Excluded  
     • 46 Did not meet inclusion criteria 
     • 14 Refused to participate 
     • 2 Lost to follow-up 

  3 Lost prior to first postbaseline visit, 
nonevaluable 
   • 2 scheduling  
   • 1 moved away   

  2 Unstable anxiety level
(HARS <15  at baseline visit)  

19 Modified intent-to-treat 
(evaluable) sample   

17 Completers 
                +
  2 Noncompleters  

    Reasons: 
• 1 Scheduling 
• 1 Protocol violation—
      disallowed treatment  

 

23 Allocated to massage  
23 Received massage  
  0 Did not receive massage  

21 Modified intent-to-treat 
(evaluable) sample   

14 Completers
                +
  7 Noncompleters

    Reasons: 
• 2 Scheduling 
• 1 Moved away 
• 1 Ill spouse 
• 2 Protocol violation—
      disallowed medications 
• 1 Protocol violation—
      missed too many visits 

  0 Lost prior to first postbaseline visit, 
nonevaluable  

  2 Unstable anxiety level
(HARS <15 at baseline visit)  
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24 Received light touch 
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Analysis
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and 

Safety
Sample
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47 Randomized  
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response was defined as an improvement of ≥ 50% in HARS 
score from baseline to last visit. Comparison of response 
rates between treatment groups was made for all evaluable 
subjects and for study completers. Safety was evaluated by 
review of data about adverse events gathered at every study 
visit. Credibility and expectancy factor scores prior to the 
start of treatment were computed,30 compared for SMT 
versus light touch, and analyzed in relation to retention 
and primary outcome within treatment group. Statistical 
analyses were carried out using SAS software (SAS Institute 
Inc, 2001). A 2-tailed α level of .05 was used to determine 
statistical significance. Standardized treatment effect sizes 
and detailed parameters are provided for key outcome 
assessments as a guide for designing future studies.

RESULTS

Study Participants
As shown in Figure 1, 109 subjects were screened for 

this study, 47 were randomized, and 40 subjects had at least 
1 intervention session and were included in the analysis. 
Demographic characteristics and baseline mood scores are 
shown in Table 1; evaluable samples randomized to SMT 

(n = 21) versus light touch (n = 19) did not differ on any 
variable.

Treatment Outcomes
Results from mixed model repeated-measures analysis 

(Table 2) showed that, while the overall difference in slopes 
(treatment-by-visits interaction term) was not significant, 
the test of the primary study hypothesis was statistically 
and clinically significant: reduction in clinician-rated HARS 
scores after 12 treatment sessions (end of week 6) was 11.67 
points (SEM = 1.09) for the SMT group compared to 8.41 
(SEM = 1.01) points for the light touch group (t106 = −2.19; 
P = .030), with a standardized treatment effect size of −0.690 
(95% CI, −1.330 to −0.051). Treatment group differences 
became significantly different after 6 treatments (end of 
week 3; Figure 2). Within-group effect size (change/baseline 
SD) over 6 weeks of treatment was twice as high for the SMT 
as for the light touch group (−3.49 vs −1.72). Differences in 
improvement on the HARS total score were accompanied by 
nonsignificant but moderate effect size differences favoring 
SMT on both the psychic anxiety and the somatic anxiety 
subscales (effect size = −0.429 and −0.552, respectively; Table 
2). The treatment response rate (for ≥ 50% reduction from 

Table 1. Baseline Demographic and Clinical Characteristics, Overall and by Treatment Group, for 40 Evaluable Subjects in a 
Study of Swedish Massage Versus Light Touch Therapy for Generalized Anxiety Disorder (GAD)

Swedish Massage (n = 21) Light Touch (n = 19)
Significance

Characteristic t df P
Demographics
Age, mean (SD), y 36.0 (13.8) 37.4 (13.1) −0.33 38 .742

range 21–68 20–65
Sex, n (%)

Female 17 (81.0) 15 (78.9) 1.000 (FET)a

Male 4 (19.0) 4 (21.0)
Race, n (%)

White 13 (61.9) 13 (68.4) .641 (FET)a

African/African American/Haitian 6 (28.6) 3 (15.8)
Asian 2 (9.5) 3 (15.8)

Ethnicity, n (%)b

Non-Hispanic 21 (100.0) 17 (94.4) .462 (FET)a

Hispanic 0 (0.0) 1 (5.6)
Marital status, n (%)b

Married or living together 8 (40.0) 6 (31.6) .824 (FET)a

Separated/divorced/widowed 2 (10.0) 3 (15.8)
Never married 10 (50.0) 10 (52.6)

Education, n (%)b

High school 1 (5.0) 2 (11.1) .894 (FET)a

College 9 (45.0) 7 (38.9)
Graduate school 10 (50.0) 9 (50.0)

Employment status, n (%)b

Student 4 (20.0) 3 (16.7) .968 (FET)a

Employed—professional 8 (40.0) 6 (33.3)
Employed—other 5 (25.0) 5 (27.8)
Homemaker/retired/unemployed/other 3 (15.0) 4 (22.2)

Clinical measures n = 21 n = 19 t df P
Hamilton Anxiety Rating Scale, mean (SD), [range]

Total scorec 20.05 (3.34) [15–25] 19.58 (4.90) [15–31] 0.36 38 .724
Psychic anxietyd 9.29 (2.03) [7–13] 9.00 (2.56) [5–16] 0.39 38 .696
Somatic anxietye 9.33 (2.44) [5–13] 9.47 (2.93) [5–16] 0.17 38 .870

STAI-state anxiety 51.62 (11.26) [30–74] 50.90 (11.12) [34–73] 0.20 38 .839
STAI-trait anxiety 50.86 (11.20) [26–69] 52.37 (8.02) [38–71] −0.49 38 .630
Hamilton Depression Rating Scale 16.95 (5.11) [8–26] 15.05 (4.31) [10–23] 1.26 38 .214
16-Item Quick Inventory of Depressive Symptomatology-Self-Report 10.62 (3.88) [6–17] 9.63 (3.99) [3–18] 0.79 38 .433
Profile of Mood States-total negative affect scoref 35.19 (17.49) [4–63] 28.32 (15.21) [2–62] 1.32 38 .195

(continued)
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baseline in HARS total score) was 1.42 times higher for all 
subjects treated with SMT than those treated with light touch 
(52.4% vs 36.8%), and 1.62 times higher for SMT than for 
light touch study completers (57.1% vs 35.3%); neither result 
was statistically significant (P = .324 and .224, respectively).

Secondary measures of improvement in mood symptoms 
by the end of 12 sessions were also greater for the SMT 
than for the light touch group for self-rated QIDS-SR 
depression scores (effect size = −0.956; P = .003; Table 2) as 
well as for STAI-state anxiety (effect size = −0.675; P = .065) 
and clinician-rated HDRS scores (effect size = −0.843; 
P = .027) based on ANOVA for study completers (Table 3). 
Reduction in POMS total negative affect scores at study 
completion was significantly greater for SMT than for light 
touch subjects (effect size = −0.767; P = .047), reflecting large 
effect size differences on the anger-hostility subscale (effect 

size = −0.819; P = .034) as well as the fatigue-inertia (effect 
size = −0.657; P = .009) and depression (effect size = −0.645; 
P = .091) subscales (Table 3). Negligible treatment differences 
occurred on the Q-LES-Q total score and overall sense of 
well-being item.

Role of Credibility and Expectancy
Credibility and expectancy were significantly higher for 

SMT than for light touch as an effective treatment for GAD 
symptoms, based on factor scores and key items loading on 
those factors (Table 1). The change in HARS total scores 
during the study had a nonsignificant, negative correlation 
with CEQ credibility and expectancy factor scores for 
subjects assigned to SMT, and the change in HARS total 
scores had a nonsignificant, positive correlation for those 
in the light touch group (Supplementary eTable 3). Neither 

Table 1 (continued). Baseline Demographic and Clinical Characteristics, Overall and by Treatment Group, for 40 Evaluable 
Subjects in a Study of Swedish Massage Versus Light Touch Therapy for Generalized Anxiety Disorder (GAD)
Comorbid diagnoses Swedish Massage (n = 21) Light Touch (n = 18)g P
Major depression, n (%)

Current 2 (9.5) 1 (5.6) 1.000 (FET)a

Lifetime 13 (61.9) 8 (44.4) .343 (FET)a

Dysthymia (current), n (%) 1 (4.8) 2 (11.1) .586 (FET)a

Depression-NOS, n (%)
Current 0 (0.0) 0 (0.0) 1.000 (FET)a

Lifetime 1 (4.8) 0 (0.0) 1.000 (FET)a

Any depression diagnosis, n (%)
Current 2 (9.5) 2 (11.1) 1.000 (FET)a

Lifetime 14 (66.7) 9 (50.0) .342 (FET)a

Past alcohol abuse, n (%)h 4 (19.0) 3 (16.7) 1.000 (FET)a

Past drug abuse diagnosis, n (%)h 2 (9.5) 0 (0.0) .490 (FET)a

Either past alcohol abuse or past drug abuse diagnosis, n (%)h 4 (19.0) 3 (16.7) 1.000 (FET)a

Body dysmorphic disorder (current), n (%) 1 (4.8) 0 (0.0) 1.000 (FET)a

Binge eating (lifetime), n (%) 0 (0.0) 3 (16.7) .089 (FET)a

Other anxiety diagnosis besides GAD, n (%)i

Current 10 (47.6) 6 (33.3) .516 (FET)a

Lifetime 15 (71.4) 13 (72.2) 1.000 (FET)a

Credibility and expectancy n = 21 n = 19 t df P
CEQ credibility, mean (SD)

Factor scorej 1.39 (1.68) −1.54 (2.77) 3.93 29.0k < .001
Item CEQ1_01l 7.71 (1.27) 5.37 (2.17) 4.12 28.5k < .001

CEQ expectancy, mean (SD)
Factor scorem 1.18 (2.36) −1.31 (2.55) 3.21 38 .003
Item CEQ2_02n 60.95 (18.68) 43.16 (18.27) 3.04 38 .004

aFisher exact test probability (2-tailed) was calculated for 2 × 2 tables, and the Freeman-Halton extension was used for tables larger than 2 × 2.
bInformation is missing for some subjects, as indicated by sum of n’s.
cSum of 14 items, rated 0–4, for a possible score of 0 to 56.
dSum of items 1, 2, 3, 5, and 14 (anxious mood, tension, fears, intellectual difficulties, and anxious behavior at interview), with a possible range of 0 to 20.
eSum of items 4, 7, 8, 9, 10, 11, 12, and 14 (insomnia, somatic-muscular, somatic-sensory, cardiovascular, respiratory, gastrointestinal symptoms, genito-

urinary, and autonomic symptoms), with a possible range of 0 to 32.
fNegative affect score is the sum of tension-anxiety, depression, anger-hostility, fatigue-inertia, and confusion-bewilderment minus vigor-activity, with a total 

possible range of −20 to 100.
gStructured Clinical Interview for DSM-IV Disorders form could not be located for 1 subject in the touch group, so information was not entered into the 

database.
hSubjects with substance abuse disorder within the past 6 months were excluded from the study.
iOther anxiety disorder diagnoses include panic disorder, agoraphobia, social anxiety, specific phobias, obsessive-compulsive disorder, posttraumatic stress 

disorder, and anxiety disorder NOS. The most frequent were social anxiety (lifetime rate of 33.3% for both treatment groups) and specific phobias (lifetime 
rate of 38.1% for Swedish massage and 33.3% for light touch group). (See Supplementary eTable 2.) 

jCredibility factor score = sum of CEQ1_01, CEQ1_02, and CEQ1_03 (logicality, how successful the subject thinks the treatment will be, and confidence in 
recommending the treatment to a friend) after standardizing those items around the group mean and SD for the total study sample (n = 40).30

kDegrees of freedom after Satterthwaite adjustment for unequal group variances.
lItem CEQ1_01 asks how logical the subject thinks the therapy seems, rated 1 (“not logical at all”) to 9 (“very logical”).
mExpectancy factor score = sum of CEQ1_04, CEQ2_01, and CEQ2_02 (percentage improvement the subject thinks will occur, how effective the subject feels 

the treatment will be, and percentage improvement the subject feels will occur by the end of the treatment period) after standardizing those items around 
the group mean and SD for the total study sample (n = 40).30

nItem CEQ2_02 asks how much improvement in GAD symptoms the subject feels will occur, rated 0%–100%, by 10% increments.
Abbreviations: CEQ = Credibility/Expectancy Questionnaire, FET = Fisher exact test, NOS = not otherwise specified, STAI = State-Trait Anxiety Inventory.
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Figure 2. Change in Clinician-Rated Hamilton Anxiety Rating 
Scale Total Score From Baseline by Visit and Treatment 
Groupa

aMixed model repeated-measures analysis was carried out to test treatment 
group differences in change from baseline to the end of week 6.

*P < .05.
Abbreviation: SEM = standard error of the mean.
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CEQ factor score was significantly correlated with early 
study termination, although dropouts from the light touch 
group (2 subjects) had higher credibility and expectancy 
factor scores (P = .054 and .062, respectively) than study 
completers (Supplementary eTable 4).

Safety
No serious adverse events occurred within either 

treatment group during the course of treatment. Acne 
occurred more often within the light touch group, most 
likely stemming from the use of a massage lubricant, which 
was modified once this adverse effect was noted.

DISCUSSION

At the end of 6 weeks, subjects with GAD who received 
twice-weekly manualized SMT demonstrated greater 
statistically and clinically significant improvement on 
clinician-rated and self-report ratings of both anxiety and 
depression than subjects receiving light touch. The effect 
sizes observed for the anxiety measures were moderate, 
and those for the depression ratings were large. Greater 
improvement in symptoms of anxiety and depression 
with SMT were observed as early as the end of week 3 and 
continued throughout the remainder of this acute treatment 
trial (Figure 2, Supplementary eTable 1). These results were 
not merely due to a decrease in the somatic symptoms of 
anxiety, since the effect size was −0.429 for the psychic 
anxiety subscale and −0.552 for the somatic anxiety subscale 
of the HARS. The moderate to large effect size observed for 
the POMS depression, anger-hostility, and fatigue subscales 
further support this postulate that SMT exerts effects on 
both psychological and physiological symptoms. Taken as 

a whole, these findings suggest that SMT causes clinically 
significant improvement in symptoms of anxiety and 
depression in subjects with GAD.

We did not find significant changes in measures of quality 
of life over the 6 weeks of this study, which is consistent 
with what is observed in most short-term treatment trials 
of GAD.31,32 There were no serious adverse events and no 
notable adverse events in this study, demonstrating that 
SMT and light touch are well tolerated interventions, even 
in patients suffering from pathological anxiety.

Table 2. Results From Mixed Model Repeated-Measures Analysis for Change From Baseline in Clinician-Rated Anxiety 
and Self-Rated Depression Scores Over 6 Weeks of Twice-Weekly Treatment With Swedish Massage Versus Light Touch 
Therapy for Generalized Anxiety Disorder (40 evaluable subjects)a

Measure

Massage
(n = 21),  
LS Mean

(SEM)

Touch
(n = 19),  
LS Mean

(SEM)

Overall 
Significance of 

Treatment × Visits

Significance  
of Change

After Visit 12
Standardized Treatment

Effect Size for Change 
After Visit 12 (95% CI)F df P t df P

Hamilton Anxiety Rating Scale (clinician rated)
Total scoreb −11.67 (1.09) −8.41 (1.01) 1.38 1,136 .242 −2.19 106 .030c −0.690 (−1.330 to −0.051)
Psychic anxietyd −4.64 (0.58) −3.56 (0.53) 0.54 1,144 .465 −1.37 114 .175 −0.429 (−1.057 to 0.199)
Somatic anxietye −6.19 (0.63) −4.68 (0.58) 0.91 1,138 .341 −1.75 108 .082 −0.552 (−1.184 to 0.081)

Quick Inventory of Depressive 
Symptomatology-Self-Reportf

−5.11 (0.67) −2.33 (0.62) 3.20 1,147 .076 −3.04 103 .003g −0.956 (−1.612 to −0.299)

aMixed models repeated-measures (MMRM) analysis was performed using autoregressive (AR-1), within-subject covariance structure, after testing 
for best fit to the data.

bA clinician, blind to randomized treatment assignment, evaluated the subject prior to the first intervention in study week 1 (baseline assessment) 
and after every subsequent intervention (visits 2 through 12). Total score is the sum of 14 items, each rated 0–4, with a possible range of 0–56.

cThe difference between LS mean values for treatment groups became significant after 6 visits and continued to be significant after all subsequent 
visits. (See Figure 2.)

dPsychic anxiety subscale is the sum of Hamilton Anxiety Rating Scale items 1, 2, 3, 5, and 14 (anxious mood, tension, fears, intellectual difficulties, 
and behavior at interview), with a possible range of 0–20.

eSomatic anxiety subscale is the sum of Hamilton Anxiety Rating Scale items 4, 7, 8, 9, 10, 11, 12, and 13 (insomnia, somatic-muscular, somatic-
sensory, cardiovascular, respiratory, gastrointestinal, genitourinary, and autonomic symptoms), with a possible range of 0–32. 

fSubject completed Quick Inventory of Depressive Symptomatology-Self-Report early in the baseline visit and following each subsequent 
intervention (visits 2 through 12). Total scores have a possible range of 0–27.

gThe difference between LS mean values for treatment groups became significant after 5 visits and continued to be significant after all subsequent 
visits. (See Supplementary eTable 1.)

Abbreviations:  LS = least squares, SEM = standard error of the mean.
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Our findings suggest that a manualized SMT intervention 
may be a clinically useful monotherapy for patients with 
GAD. These findings, if replicated in a larger study, have 
important ramifications for both patients and providers. 
It would be the first manual monotherapy treatment 
demonstrated to be effective for a psychiatric disorder. 
Second, it suggests that the SMT treatment protocol does 
not have to be personalized for individual subjects to be 
effective; thus it could be disseminated more easily. Third, 
it would help argue for the acceptance of SMT by insurers as 
a valid and reimbursable treatment for patients with GAD. 
And fourth, it may increase the number of patients seeking 
treatment for GAD since they could choose to work with a 
complementary and alternative medicine therapist rather 
than a traditional mental health provider. Our findings 
also give credence to the postulate that SMT may be an 
effective treatment for some forms of depression.33 Thus, 
although further research is needed, SMT may represent 
a transdiagnostic treatment intervention effective for 
patients who are classified as presenting with a variety of 
comorbid anxiety and mood disorders.

The only prior randomized controlled study15 of 
massage therapy for GAD found that, after 12 weeks, 
massage was not superior to receiving thermotherapy 
or lying quietly on a massage table. The difference in 
effectiveness of massage between the 2 studies may be 
explained by differences in study designs. Sherman 
and colleagues15 allowed concomitant medication and 
psychotherapy treatment, used an individualized (as 
opposed to manualized) treatment approach, and used 

less intensity of treatment (intervention sessions of shorter 
duration, with study duration of 12 versus 6 weeks with 
fewer total numbers of sessions). The other published 
study14 of massage for GAD is an open trial of SMT for 
GAD, which employed a qualitative outcome interview and 
reported that SMT decreased anxiety and improved self-
confidence. We believe that our study adds significantly to 
the extant literature.

Although rigorous investigation of massage therapy is 
relatively nascent, there are well-conducted randomized 
trials demonstrating that massage can ameliorate depression 
in human immunodeficiency virus–infected patients,33 
knee pain,34 and back pain.35 Both preclinical studies and 
clinical studies investigating the effects of massage on 
exercise-induced muscle damage demonstrate that massage 
can profoundly decrease local inflammation and promote 
muscle healing.36–39 Studies in healthy volunteers also 
suggest that massage and touch can modulate peripheral 
hormone and immune function.16,17 This work indicates 
that there is merit to further investigation of the biology 
of massage.

A significant strength of this study was our development 
of manualized approaches to both SMT and light touch 
that were carefully monitored for fidelity. Other strengths 
include use of masked assessors and the consistency of 
effects across a variety of self-report and clinician-rated 
measures. A limitation common to all manual therapy 
trials and with most psychotherapy trials is the inability to 
mask the subject to the treatment assignment. However, our 
assessments of expectancy and credibility did not identify 

Table 3. Analysis of Variance Resultsa for Change From Baseline Clinical Assessments After Six Weeks of Twice-Weekly 
Treatment With Swedish Massage Versus Light Touch for Generalized Anxiety Disorder (31 study completers)

Baseline

Change After 6 Weeks of Treatmenta

Measure

Massage 
(n = 14),  

Mean (SD)

Touch 
(n = 17), 

Mean (SD)

Significance Of 
Change After 

Visit 12 
Standardized Treatment 
Effect For Change After 

Visit 12 (95% CI)

Massage 
(n = 14),  

Mean (SD)

Touch 
(n = 17), 

Mean (SD)

Significance

t df P t df P
State-Trait Anxiety 

Inventory (self-rating)b
54.23 (10.97) 51.56 (11.98) 0.62 27 .541 –14.85 (7.05) –5.81 (16.81) –1.95 21 .065 –0.675 (–1.429 to 0.078)

Hamilton Depression 
Rating Scale  
(clinician rating)c

16.71 (5.14) 15.29 (4.51) 0.82 29 .419 –9.21 (5.73) –3.71 (7.12) –2.34 29 .027 –0.843 (–1.583 to –0.103)

Profile of Mood States
Tension-anxietyd 10.92 (3.25) 10.12 (3.81) 0.61 28 .546 –4.00 (3.39) –2.18 (5.58) –1.04 28 .308 –0.382 (–1.111 to 0.347)
Depressiond 5.23 (4.78) 4.00 (3.71) 0.80 28 .433 –1.77 (4.25) 1.41 (5.39) –1.75 28 .091 –0.645 (–1.386 to 0.097)
Anger-hostilityd 7.31 (5.92) 5.24 (3.65) 1.11 18.8 .281 –3.23 (4.30) 0.65 (5.04) –2.22 28 .034 –0.819 (–1.572 to –0.066)
Vigor-activityd 6.38 (4.63) 6.53 (3.36) –0.19 28 .922 0.15 (5.90) –0.71 (3.51) 0.47 18.4e .647 0.184 (–0.540 to 0.907)
Fatigue-inertiad 11.38 (3.25) 8.00 (4.29) 2.37 28 .025 –4.15 (5.41) 0.88 (4.47) 2.79f 28 .009 –0.657 (–1.400 to 0.085)
Confusion-

bewildermentd
5.62 (2.63) 7.06 (3.63) –1.21 28 .237 –0.85 (2.15) –0.29 (3.37) –0.51 28 .611 –0.192 (–0.916 to 0.531)

Total negative affect 
scoreg

34.08 (18.55) 27.88 (15.83) 0.99 28 .332 –14.15 (18.55) 1.18 (21.01) –2.08 28 .047 –0.767 (–1.516 to –0.017)

aTreatment group difference in change from baseline to postintervention at visit 12 was evaluated by analysis of variance rather than by mixed model 
repeated-measures analysis since these assessments were performed only prior to the first intervention in study week 1 (baseline assessment) and after 
completion of visit 12 in study week 6.

bThirteen subjects in massage group and 16 in touch group had data for this scale. Possible range of scores, 20–80.
cPossible range of scores, 0–50.
dPossible range of scores, 0–20.
eAfter Satterthwaite adjustment for unequal group variances.
fLeast squares mean and standard error of mean for fatigue from analysis of variance, with baseline scores that were significantly different at P = .025 as 

covariate, are −3.02 (1.29) for Swedish massage versus 0.01 (1.11) for light touch: F1 = 2.9, P = .100.
gProfile of Mood States total negative affect score is the sum of tension-anxiety, depression, anger-hostility, fatigue, and confusion-bewilderment minus vigor.
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significant correlations between these constructs and either 
treatment outcome or treatment discontinuation. (Although 
it is intriguing to note that the 2 subjects who prematurely 
discontinued light touch had higher initial expectancy 
and credibility scores.) The relatively small sample size of 
the study produced large confidence intervals around the 
effect size estimates, yet the consistency of effect sizes across 
self-report and clinician-rated measures (for anxiety and 
depression, respectively) is reassuring and gives credence to 
our findings.

CONCLUSIONS

Twice-weekly Swedish massage therapy was clinically 
effective in decreasing symptoms of anxiety and depression 
in otherwise treatment-free subjects with GAD. These 
findings suggest that a time-limited course of massage 
may be a reasonable treatment alternative for people with 
GAD. Further study to replicate and extend our findings by 
comparing Swedish massage therapy to accepted treatments 
for GAD is warranted. 
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Supplemental eTable 1. MMRM Results: Change in Self-Rated Quick Inventory of Depressive 
Symptoms Score from Baseline, by Visit and Treatment Group. 
 
Visit Swedish Massage 

LS-Mean  (SE M) 
Light Touch 

LS-Mean  (SE M) 
Difference t-

value 
df P 

02 -1.49  (0.51) -0.90  (0.53) 0.59 0.79 95.5 0.429 
03 -1.85  (0.46) -1.04  (0.48) 0.81 1.22 85.7 0.228 
04 -2.22  (0.42) -1.19  (0.43) 1.03 1.70 76.3 0.093 
05 -2.58  (0.40) -1.33  (0.40) 1.25 2.21 69.1 0.031 
06 -2.94  (0.39) -1.47  (0.39) 1.47 2.66 65.7 0.010 
07 -3.30  (0.41) -1.62  (0.39) 1.69 2.99 66.8 0.004 
08 -3.66  (0.44) -1.76  (0.41) 1.91 3.17 71.7 0.002 
09 -4.03  (0.48) -1.90  (0.45) 2.13 3.22 79.2 0.002
10 -4.39  (0.54) -2.04  (0.50) 2.35 3.19 87.6 0.002 
11 -4.75  (0.60) -2.19  (0.56) 2.57 3.12 95.7 0.002 
12 -5.11  (0.67) -2.33  (0.62) 2.79 3.04 103.0 0.003 
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Supplemental eTable 2. Comorbid Anxiety Disorders for N=40 Evaluable Subjects in Study of 
Massage vs. Light Touch for Generalized Anxiety Disorder. 
 

 
  
FOOTNOTES FOR SUPPLEMENTAL eTABLE 2: 
 
a.  SCID form cannot be located for 1 subject in the Light Touch group, so information was 

not entered into database. 
 
b.  Fisher’s Exact Test P-value (2-tailed). 
 

Comorbid Anxiety Disorders 

  

Swedish 
Massage 
(N=21) 

Light 
Touch 

(N=18)a 

 
Significance 

 
FETb  

P-Value 
 

 
Panic Disorder                  
                                             
 
Agoraphobia                 
 
 
Social Anxiety                   
 
 
Specific Phobia(s)             
 
 
Obsessive-Compulsive Disorder (OCD)    
 
 
Post-Traumatic Stress Disorder (PTSD)   
 
 
Anxiety – NOS                  
 
 
Any Anxiety Dx besides GAD                    
 

 
Current 
Lifetime 
 
Current 
Lifetime 
 
Current 
Lifetime 
 
Current 
Lifetime 
 
Current 
Lifetime 
 
Current 
Lifetime 
 
Current 
Lifetime 
 
Current 
Lifetime 

 
N (%) 
N (%) 

 
N (%) 
N (%) 

 
N (%) 
N (%) 

 
N (%) 
N (%) 

 
N (%) 
N (%) 

 
N (%) 
N (%) 

 
N (%) 
N (%) 

 
N (%) 
N (%) 

 
0 (0.0) 
0 (0.0) 

 
0 (0.0) 
1 (4.8) 

 
6 (28.5) 
7 (33.3) 

 
5 (23.8) 
8 (38.1) 

 
0 (0.0) 
0 (0.0) 

 
0 (0.0) 
2 (9.5) 

 
0 (0.0) 
0 (0.0) 

 
10 (47.6) 
15 (71.4) 

 
1 (5.6) 

4 (22.2) 
 

0 (0.0) 
1 (5.6) 

 
4 (22.2) 
6 (33.3) 

 
2 (11.1) 
6 (33.3) 

 
0 (0.0) 
1 (5.6) 

 
0 (0.0) 
1 (5.6) 

 
0 (0.0) 
1 (5.6) 

 
6 (33.3) 

13 (72.2) 

 
0.462 
0.037 

 
1.000 
1.000 

 
0.726 
1.000 

 
0.418 
1.000 

 
1.000 
0.462 

 
1.000 
1.000 

 
1.000 
0.462 

 
0.516 
1.000 
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Supplemental eTable 3.  Credibility and Expectancy in Relation to Primary Study Outcome,  
for N=40 Evaluable Subjects in Study of Swedish Massage vs. Light Touch for Generalized 
Anxiety Disorder. 

 

 
  
FOOTNOTES FOR SUPPLEMENTAL eTABLE 3: 
 
a.  Credibility factor score = sum of CEQ1_01, CEQ1_02, and CEQ1_03 (logicality, how 

successful the subject thinks the treatment will be, and confidence in recommending the 
treatment to a friend) after standardizing those items around the group mean and sd for 
the total study sample (N=40).30 

 
b.  Expectancy factor score = sum of CEQ1_04, CEQ2_01, and CEQ2_02 (% improvement 

the subject thinks will occur, how effective the subject feels the treatment will be, and % 
improvement the subject feels will occur by the end of the treatment period) after 
standardizing those items around the  group mean and sd for the total study sample 
(N=40).30 

 

Primary Outcome: 
Change in HAM-A Total Score 

from Baseline to Last Visit 

Swedish 
Massage 
(N=21) 

Light 
Touch 
(N=19) 

 
CEQ Credibility Factor Scorea     
 
      HAM-A Raw Change 
 
      HAM-A % Change 
      
    
CEQ Expectancy Factor Scoreb 
 
      HAM-A Raw Change 
 
      HAM-A % Change 
 

 
 Correlation     P-Value 

 
-0.343        0.128 

 
-0.277        0.224 

 
 
 
 

-0.397        0.074 
 

-0.300        0.186 
 

 
Correlation     P-Value 

 
 0.053        0.828 

 
-0.026        0.916 

 
 
 
 

  0.062        0.801 
 

  0.029        0.905 
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Supplemental eTable 4. Credibility and Expectancy in Relation to Study Completion Status,  
for N=40 Evaluable Subjects in Study of Swedish Massage vs. Light Touch for Generalized 
Anxiety Disorder 

 

 
  
 
FOOTNOTES FOR SUPPLEMENTAL eTABLE 4: 
 
a.  Credibility factor score = sum of CEQ1_01, CEQ1_02, and CEQ1_03 (logicality, how 

successful the subject thinks the treatment will be, and confidence in recommending the 
treatment to a friend) after standardizing those items around the group mean and sd for 
the total study sample (N=40).30 

 
b.  Expectancy factor score = sum of CEQ1_04, CEQ2_01, and CEQ2_02 (% improvement 

the subject thinks will occur, how effective the subject feels the treatment will be, and % 
improvement the subject feels will occur by the end of the treatment period) after 
standardizing those items around the group mean and sd for the total study sample 
(N=40).30 

 
 

 

Study Completion Status 
 Swedish 

Massage 
(N=21) 

Light 
Touch 
(N=19) 

 
CEQ Credibility Factor Scorea     
       
      Study Completers 
 
 
      Early Terminators 
 
 
      Comparison of Above Two Groups 
 
 
 
CEQ Expectancy Factor Scoreb 
 
      Study Completers 
 
 
      Early Terminators    
 
 
      Comparison of Above Two Groups 
 
 
 

 
 
 

Mean (sd) 
[Range] (N) 

 
Mean (sd) 

[Range] (N) 
 

t; df; P 
 
 
 
 
 

Mean (sd) 
[Range] (N) 

 
Mean (sd) 

[Range] (N) 
 

t; df; P 
 
 
 

 
 
 

1.54 (1.73) 
[-0.65 to 4.20] (14) 

 
1.08 (1.64) 

[-0.62 to 3.73] (7) 
 

0.59; 19; 0.564 
 
 
 
 
 

1.29 (2.40) 
[-3.48 to 5.26] (14) 

 
0.96 (2.45) 

[-2.53 to 3.78] (7) 
 

0.29; 19; 0.775 

 
 
 

-1.95 (2.63) 
[-6.99 to 3.21) (17) 

 
1.99 (0.38) 

[1.72 to 2.26] (2) 
 

-2.07; 17; 0.054 
 
 
 
 
 

-1.68 (2.34) 
[-6.49 to 1.88] (17) 

 
1.84 (2.74) 

[-0.10 to 3.78] (2) 
 

1.99; 17; 0.062 
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