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Nonpharmacological Interventions for Insomnia:
A Meta-Analysis of Treatment Efficacy

Charles M. Morin, Ph.D., James P. Culbert, Ph.D., and Steven M. Schwartz, M.S,

Objecive; Because of the role of psychological factors in insomnia, the shortcomings of
Fytmotic medications, and patients’ greater acceptance of nonpbarmacological treatments for
insommia, the authars conducted a meta-analysis to examine the efficacy and durability of
psychological treatments for the clinical management of chronic msomnia. Method: A toral
of 59 treatment owtcome studies, involying 2,102 patients, were selected for review on the
bacis of the following eriteria: 1) the primary target problem was sleep-onset, maintenance,
or mixed imsomnig, 2) the treatment was nonpharmacological, 3) the study wsed a group
design, and 4) the outcome measures included sleep-onset latency, time awake after sleep onset,
mumber of nighttime awakenings, or total sleep time. Results: Psychological intervemtions,
avergging 3.0 hours of therapy tims, produced reliable changes in vwwo of the four sleep meas-

ures examined. The average effect sizes (i.e., z scores) were 0,88 for sleep latency and 0.63 for

time awake after sleep onset. These results indicate that patients with insommnia were better
off after treatment than 81% and 74% of untreated convrol subjects in rerms of sleep induction
and sleep maintenance, respectively, Stimulus control and sleep restriction were the most ef-
fective single therapy procedures, whereas sleep bygiene aducation was not effective when used
alone. Clinical improvements seen at treqtment completion were well maintained at follow-ups
averaging 6 months in duration. Copclusions; The findings indicate that nonpharmacological
interventions produce veliable and durable changes in the sleep patterns of patients with

chronic insomnia,
(Am ] Psychiarmry 1994; 151:1172~118D)

I nsomnia is among the most frequent health com-
. plaints broughr to the arrention of health care prac-
deioners. Epidemiological surveys suggest thar 10%-~
15% of adults complain of chronic insomnia (1, 2}, and
the prevalence estimates are higher amang women,
alder adults, and parients with medical (3) or psychiat-
ric disorders. Chronic insomnia is not a benign problem
as it can adversely affect a person’s life by cansing sub-
stantial psychosocial, occupational, health, and ece-
nomic repercussions (4). For example, individuals with
chronic sleep disturbances experience more psychologi-
cal distress, report greater impairments of daytime
functioning, take more sick leave, are more preoccupied
with somatic problems, and utilize health care re-
sources more often than good sleepers (1, 2, 5, 6).
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Pharmacatherapy is the most frequently used method
for treating insomnia, The National Institute of Mental
Health survey of psychotherapeutic drug use indicated
that 7.1% of adults have used either prescribed or over-
the-counter sleeping aids in the course of 2 year and
11% of the users of hypnotics have used their medica-
tion regularly for more than a year (1), Benzodiazepine
hypnotics, the most commonly prescribed slesping aids,
are efficacions on a short-term basis in reducing sleep
latency, decreasing the number and duration of noctur-
nal awakenings, and increasing total slesp time and
sleep efficiency (7, 8). The short-term use of hypnotic
medications may be clinically indicated for selected sub-
types of situational insamnia caused by acute strass, jet
lag, or the like, There are few data, however, on their
long-term efficacy, and their usefulness in the manage-
ment of cheonic insomnia is unelear (9), Furthermore,
severdl problems are bikely to arise either during the course
of treatment or after its discontinuation: alteration of
sleep stages, daytime residual effects, tolerance, de-
pendence, and rebound insomnia (7, 8, 10). Becanse of
reduced metabalic functioning with aging, their clinical
use in periatric parients warrants special cautions {11).

Recognition of the mediating role of psychalogical fac-
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tors in insomnia, combined with the shortcomings asso-
ciated with long-term wse of hypnotics, have prompted
the development of alternative nonpharmacological in-
terventions for the management of chronic insomnia (4,

12-14), These treatment modalities are typically aimed

at modifying maladaptive sleep habits, reducing auto-
nomic and cognitive arousal, altering dysfunctional be-
liefs and attitudes about sleep, and educating patients
abour healthier sleep hygiene practices. Assuch, these cog-
nitive, behavioral, and educarional interventions are fairly
practical, time limited, and sleep focused. Conrrolled
evaluations of these treatment modalities have yielded
promising results with a variety of ¢linical populations
(13, 16). Nevertheless, nonphatmacological interventions
are still underutilized by ll:t?.aith care pracririonets even
though they are more acceptable to prospective insomnia
patients than is pharmacatherapy (17).

Several review papers have contained descriptions of
nonpharmacalogical clinical procedures, explanations
of the rationale for using them, and discussions of their
effectiveness in the management of disorders of initiat-
ing and maintaining sleep {8, 15, 18, 19). In the present
paper we report on a meta-analysis of treatment ont-
come studies that quantifies the magnitude and dura-
bility of sleep patmern changes produced by more than
a dozen psychological interventions evaluared with
chronic insomnia sufferers.

METHOD

Selection of Studies

A total of 59 ovteome atedies conducted over 20 years [1974-
1893) were selesrad fram a posl of over 100 reports. (A list of those
references iy available on request from C.M.M.) The studies were
identified through a compurer search, bibliographies in previous re-
views, and references cired in the repores themselvey. The criteria for
inclusion of a study in the meta-analyss were as follows: 1) the pr-
mary target problem was slecp-onset, maintenance, or mixed insam-
nia, 2) the meatment was nonpharmacalogical, 3) the study vsed a
group design, and 4) the outoome Measures consisted of oite ar more
of the following: sleep-onsar lutency, time awake after slecp onset,
number of awakenings, and rotal slesp rime, Case reports or studies
based om a single-subject design and studies evaluating pharmacologi-
ral reaments weres axcluded.

Classification and Coding Systems

The srudiss wers cadad far several variables: sleepwalee measures,
rearment madality, paticres’ characteristics, design quality, and sev-
eval anaillary measures.

Each study was eoded for 2 maximum of four dapendent slespfwralce
estted: slorp-onset latency, fime awake after sleep onser, number of
awakenings, and total slecp time, Means and standard deviadons ac
baseline, posttreatment, and follow-up were compiled for each condi-
ten separately. When more than one follow-up was eonducted, the
data from the latest one were recained, Data for each of the sleepiwale
meazues were based on daily sleep diaries kept by the subjects, typi-
cally for 1 or 2 weeks befare treatment and for a eamparative duration
afeer treatment and during follow-up. Palysemnographic das were
availsble for nine of the 5% smdies reviewed; these daca are not re-
ported here. Although sleep diary data do not eeflecy absoluce values,
23 does polysemtiogrphy, they e6ll vield a relizble and valid index of
insamnia (20). Alye, because the subjecrive camplaint of poor sleep i
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an essential feature of insomnia, slesp perecption is an important
source of data in evaluating treatment cutcome.

Each condition in a given study was classified accarding o a three-
tiered aystem of increasing specificity. The first coding involved twa
broad categories used to identify wherher 1 given condition was a
ereavment condition or a control condition. The second coding in-

“valved 11 categories, including one coade for any control condition

and 10 ditferent codea for therapy types. The third coding invelved
26 cavegories with maore sperific descriptors, including five cosdes for
control conditions (.., waiting list, placeha) and 21 for therapies
(2.8, stiimulus control, sleep pestriction, progressive muscle relaxa-
tion, hiofeedback). A brief description of the most frequently used
rearment procedures follows. A more demiled description of thess
rreatments is available cleewhere (4, 12, 13).

Stimuliss comprod thergpy (21) consists of 3 set of instructional pro-
cedures designed o cortail sleep-incompatible behaviors and to cgu-
lace slecp-wake schedutes, These procedures are 1) go to bad only when
sleepy, 2) uee the bed and bedroom only for sleep and zex {i2, no
reading, television watching, saring, or working during the day or at
night), 3) get out of bed and go into ansther room whenaver you are
unable to sleep for 15-20 minutes, and return only when sleepy agsin,
4} arise iny the morning at the same dme of the amount of
sleep during rhe previous night, and 5) do not nap during the duy.

Sleep restriction therapy consists of curtailing the amount of rime
spant in bed to the actual amount of gleep (22). Far exampls, if o
peroon reports cleeping an average of § hours per night out of 8 or 9
hours spent in bed, the initial prescribed sleep window (i.e., from in-
inial tectime to final arising time) would be 5 hours. The allowable
time in bed is increased by 1.5-20 minutes for a given weel: when sleep
efficietey—i.e., (total slesp/ime in Bed)x100% —cwccds 209, de-
erensed by the same amount of time when elesp efficiency is lower
than R0%, and kept stable when sleep efficiency fulls between B0%
and 90%. Adjvstments are made perisdically antil an optimal eleep
duration is achieved.

Relaxation therapies are designed oo alleviate somatic or cognitive
arovsal. Kelaxation procedures, such as progressive musele relaxa-
tiat, autegenit training, and biofeedback, focns primarily on somaric
arousal (e.g., muscle tension), whereas attention-focusing procedures,
such 43 lmagery training, meditation, and thought stopping, carger
cognitive aronsal (e.g., intrusive thoughts, racing mind).

Paradaxical ntertion is 2 method that congsts of persnading «
patient o engage in his or her most feared behavior, i.e., smying
awake. The basic premise is that performance anxiety inhibits slesp
ansct, Thus, if & patient staps trying to sleep and instead genuinely
attzmprs to sy aweke, performance andery will be alleviated and
tlecp may come more easily.

Sleap hygiene education is concerned with health practices (e.g.,
diet, exercize, substance use) and environmental factors (e.g., fight,
naise, temperature] that may be either detrimenal or beneficial o
sleep. It also involves basic information abouc sleep and changes in
alezp patoerns aver the course of the life span.

The studies were coded according ro whether treammen was deliv-
ered individually, delivered in a group, or self-adminisrered (2., With
a self-help manual). Treatment was also coded for type of therapist,
i.£., profesgional, trainee, or automated (c.g,, sudiotape). Treamment
duration was coded for the number of actal contact hours apd for
its doration in weeks.

In addition w the number of subjects, several demographic and
clinical characreristics were coded. Depending on the available dara,
this information was entered either for each individual condition or
for the total study growp, The demographic variahles included gender
and age. The elinical characteristics included insomnia durstion, the
narure of the primary complaint (onser, maintenance, or mixed in-
somnia), and whether the patients were free from slecp medications
upon entering the study. The nanure of the study grovps was coded
along two dimensions, i.c., whether the patients were selicited or un-
solicited for che study and the cxtent to which they represented an
analog, community-recruited, clinical, or mixed gronp.

Each study was also coded for the quality of its design. The follow-
ing six dimensions were rared on a scale of 1 to 3 o yield 5 composite
store ranging; from 6 to 18: a) treatment integrity and reproducibilivy
{1=minimal description, 3=full desription of ceamment), b) mode of
subjects’ assignment (1=nonrapdomized, dsrzndemived with march-
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ing), ¢} single versus multiple therapists, d) artrition rate, &) baseline
grovp cquivaleney, and ) degres of control for nonspecific offects.

Caleslation of Effect Sizes and Improvement Rates

Effact sizes wers cakenlated by subrracting the mean of the control
group from the mean of the treated group ar posrerearment and divid-
ing by the poaled srandard deviarions of the two groups (23). When
meany and srandard devigtions were not available, effecy sizes were
serimared by neing the ures ogtlined by Smith et al. (24) and by
Glass et al. {25). Approximarely 80% of the effecy sizes were calenlated
by using exact statistics (i.c, means and smndard deviadons), whercas
rhe remainder were derived From means combined with F or ¢ statistics,
Effect sizes were compured anly for the smdies (N=45) that included o
control condition. 'I‘ﬁm were & roml of 180 calenlated effect sizes,
including 1 for desp-onser lavency, 15 for rime awake afrer sleep on-
set, 38 for number of awakenings, and 36 for vl sleep time.

Eifaot sives represent standardized 2 seores that tun be intarpreted
ay the distamoe, in standard deviacdon unics, between che average in-
somnia patient treated nanpharmeacelogically and the average control
paticrit. At effert size of zers would indicate that thers was no differ-
ence berween preated and ererested patients, whereas an effect size of
0.50 would indicare thar the improvement of the average weated pa-
rient was one-half of a standard deviation grearer than thar of che
aversps control pavienr. In behaviora) scisnce research, an effecr gize
of 0.3 is considered small, one of 0.5 is comsidered medium, and one
of 0.9 1 cemadered o large effacy (23).

Improvenvent rates for each of the four dependent messures were
alzo cakeulated m abiolate values (ie., difference between pre- and
posteatment) and in peveentages. Changes from pre- to postireat-
mene and from postreatment to follow-up wers caleulated for all
studica that inchuded means, regardless of whether or not a contral
condition was available. OF the $9 studies, 14 did nor have a control
condifen. ‘Those srudies rypically evaluated the effect of a single treat-
ment method or com the relarive efficacy of sevaral therapies.
In most cases, they involved clinical patienes and precluded the use of
a contral group. We repuned those studies in the present analysis
because they provided wseful infarmarian about pafients mast typi-
cally seen in cﬁn.ical practice,

Relialility of Coding

Al objective variables (e.%., age, gender, teacment durarion, slesp
measores) were coded by ane of us (C.MM.) and by o research assis-
" rant. Decauss those variables were objective and well-defined opera-
nonally, they were less subject to disagresments between caters.
Orher variables, however, were more subjective and more Hkely to
produce disagreements among investigatars, For example, disagree-
Mt may arise 99 to how a given intervention should be labeled or
about the quality of 4 study. Accordingly, variables invelving a sub-
jectve rating (therapy types, design quality, ew.) were caded by two
independent raters who were not involved in calculating improve-
ment raies [, offret s, change seores), Disagreaments over weat-
menr coding were resolved by discussion, whereas ratings of design
quality were averaged o yield a single score, Interracer reliability co-
efficients were compnted for & random sample of 30% of those cod-
ings. The kappa values were 0.60 for reatment format (individual,
grout, stlf-administered), 0.46 for cherapist (professionel, trainee,
automgtad), 0.72 for diagnosts {onset, maintenance, mixed insoni-
miaj, 0.83 for paturc of sdy group (anslog, communicy-recruited,
clinical, mivad), and 0.84 for source of subjects (solicived versus un-
golicived). The kappas for the three-nieeed coding of therapy cypes
were, respectively, 0.91 (ticr 1), 0.87 (ter 2), and 0.88 (ter 3).

RESULTS
Characteristics of Subjects and Studies
A total of 2,102 patients with insomnia were in-

volved in the 59 smdies reviewed. The subjects were
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predominantly women {mean=52.9%, 5D=18.9%),
and their age averaged 44.2 years (SD=12.6}. They
were rypically recruited from the community to partici-
pate in controlled trials (i.c., 51% of all studies). The
remaining subjects were selected from college student
populations {20%) (a practice more common in the
early studies), were self-referred or referred by health
cate professionals {14%), or were mixed community/
clinical groups (15%). The typical criteria for subjects’
inclusion in the studies were chronicity of the insomnia
(.., duration greater than 6 months), slecp-onset la-
tency or time awake after sleep onset greater than 30
minutes per night, and total sleep time less than 6.5
hours per night for 3 nights or more per week. Those
criteria are consistent with those of the Inrermarional
Classification of Sleep Disorders (26). The average in-
somnia duration for all parricipants was 11.23 years
(SD=3,73).

There were a total of 183 conditions (126 treatment
and 57 control conditions), for an average of 3.1 condi-
tions per study and a mean of 11.5 subjeers per condi-
tion (SD=7.8), The treated subjects received short-rerm,
sleep-focused intervention, The average weatment time
was 3.0 hours (SD=3.4, range=1-20), and it was pro-
vided over an average period of 5.0 weeks (5D=2.9,
range=1-16). Follow-up lasted a mean of 25.9 weeks
(SD=25.6).

Treatments Versus Control Conditions

The first question of interest is whether nonpharma-
cological interventions are effective for the manage-
ment of insomnia and, if so, whether they are more
effective than no treatment at all. Table 1 presents sum-
mary data for the four dependent measures of interest:
sleep-onset latency, time awake afrer sleep onset, num-
ber of awakenings, and total sleep time. The data are
combined to compare all treatment conditions, regard-
less of their natare, with all control conditions. At base-
line, the subjects were taking over 1 hour to fall asleep
and reported an average of 70 minutes of wakefulness
after sﬁzep onset, They also reported about two awak-
enings per night and less than 6 hours of total sleep time
per night, We conducted a series of t tests for inde-
pendent samples on the baseline sleep measures, and
there was no significant group difference between treat-
ment and contral subjects in any of these measures
(p=0.1 in all cases).

The average effect size for sleep-onset latency was
0.88. This number, which is based on 91 treatment-
control comparisons, is a standardized 2z score and in-
dicates that the average outcome for treated patients
was 0.88 standard deviation superior to that for un-
treated patients. A corresponding percentile rank of 81
15 obtained by locking under a normal eurve distribu-
tion at 0.88 standard deviation above the mean. This
81st percentile rank indicates that the average weated
patient was falling asleep faster after treatment than
R1% of those who did not receive treatment, (Percentile
ranks are approximate and only providing that the data
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TARLE 1. Efficaacy of Pyychological Treatimants and Control CondItions in Studies of Insomnia

Pre- to Posttrearment Change

Follow-Up Differance Effect Siza
Pretreat- Posrtreat-
menr Value mens Valpe Number  yype  Number  (pange Number
of Cop- ———  of Con- ———  of Corp-
Sleep Measure Mean SD Mean SD ditions Mean 3D ditioos Valuse % parisons  z
Sleep-onser latency (minuecs) ‘ ™M 0.38
Treasmenty 643 231 366 158 &0 325 1A8 116 =277 411
Contro) condidons 639 4.5 559 257 17 57.5 3.0 53 -B0 124
Time awake after slecp onset (minnres) 15 045
Treauments 703 313 378 157 20 37.8 205 25 =327 464
Conreol conditions 67,0 158 587 176 1 453 0.0 8 =102 15.3
Mumber of awakenings per night 35 043
Treamments 19 0.6 1.3 086 N 18 10 Ly) 0.6 298
Canrrol ermditiens 1.7 07 15 07 5 18 0.5 23 0.2 9.5
Total sleep dme (minures) 36 0.42
Treatments 3494 439 3779 410 i3 3958 445 55 285 82
Cenerol conditions 357.2 388 3614 1341 4 J66.2 44,3 19 42 1.2

“Becanse of rounding errors, same of the values for pre- o postreatment difference scores and petcentage impravemenrs may be slightly differanc

from chose obtained from the values in this able,

are normally distributed. Although normative data for
various EEG sleep measures are available, no compara-
ble self-reported data are.) The mean effect size for time
awake after sleep onset was 0,65, which corresponds to
# percentile rank of 74. This cffect size, which was
based on 15 treatment-control comparisons, shows
that patients with slesp-maintenance insomnia were
berer off after weatment than 74% of the untreated
subjects. The mean effect sizes for number of awaken-
ings and for total sleep time were, respectively, 0.53 and
0.42, corresponding to percentile ranks of 70 and 66,
respectively. All four effect sizes were reliably grearer
than zero (p<0.001 iz all cases),

The average sleep-onset latency for the treated sub-
jects after treatment (table 1} was significantly lower
than that for the control subjects (t=-5.98, df=171,
p<0.0001). The rate of pre- to posmzeatnent improve-
ment in sleep-onset latency was significantly greater in
the treated subjects than in the control subjects,
whether analyzed in terms of difference scores (1=7.28,
df=171, p<0.0001) or percentages (t=8.72, df=171,
p<0,0001), Changes from pre- to posttreatment were
analyzed separately for percentage improvements and
difference seores. The patterns of results for the twa
variables were almost identical, Therefore, only statis-
fics on percentage improvements are reported hereafter,

The posttreatment time awake after sleep onset (rable
1) was also significantly lower in the treated subjects
than in the control subjecrs (1=—2.94, df=33, p<0.01).
The degree of change from pre- to posttreatment was
significantly greater in the treated subjects than in the
control subjects (t=4.11, df=33, p<0.0001),

There was no significant difference between the
treated and control subjects in the absolute number of
awakenings at posttreatment (table 1). However, the
percentage improvement from pre- to posttreatment
was significantly greater in the rreared subjects than in
the control subjects {t=4.18, df=73, p<0.0001).

The postrearment total sleep time was not signifi-
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cantly different in the treated and the control subjects
{table 1), However, the improvement rate was signifi-
cantly greater in the treated subjccts than in the up-
treated ones {t=—4.24, df=73, p<0.0001),

Dwuerability of Treatment Gains

Follow-wp data were available for 48 of the 59 stud-
ies reviewed (98 treatment and 33 control conditions).
When more than one follow-up was conducted, data
from the latest one were retained for the present analy-
sis. The average duration of the follow-ups was 25.9
weeks (SD=25.6, range=3~156). The average effect
sizes for the srudies that still had a control group at
follow-up were 0.92 for sleep-onser latency (20 com-
parisons), 0.58 for time awake after sleep onset {one
comparison), 0.56 for number of awakenings {seven
comparisons), and 0.51 for rotal sleep time (nine com-
parisons). Between-group comparisons with inde-
pendent t tests revealed significantly shorter sieep-on-
set latency for the treated subjects than for the control
subjects (t=—4.60, df=96, p<0.0001). Although the ab-
solute values for rwo of the remaining three outcome
measures (time awake after sleep onset and total sleep
time) were more improved in the treatment groups
than in the control groups, those differences were not
statistically significant. This was mostly because of the
small number of control ¢conditions (one and four, re-
spectively) for which follow-up data on these variables
were available. Within-group comparisons (paired t
tests) of postireatment and follow-up revealed signifi-
cant additional improvements in the treatment group
for sleep-onser latency (1=3.36, df=79, p<0.0001) and
tatal sleep time (t=-3.22, df=33, p<0.005). There were
1o significant changes in time awake after sleep onset
and number of awakenings for the same period, sug-
gesting that clinical gains achieved at posttrearment
were well maintained over time, Within-group analy-
ses for the control conditions revealed no significant
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TABLE 2. Efficacy of Psychological Treatments for Reducing Sleep-Onset Latency in Studles of Insomnia

Pre- to Postreatment Change
Pollow-lip Differetice Effect Size
Pretreat- Posttreat-
ment Value  ment Value ];]I‘i"g:: Va—luc ng:ﬂ_f _ Change :J;“E‘o:f
Treatmment Mean 8D Mean 5D didors Mean 5D ditioms  Value %  parisons  z
Todividual treatments
Srimalus conzol .3 158 325 52 14 2z 1.7 20 =318 49.5 15 0.51
Sleep eestriction 507 42 214 32 2 e 57 3 253 5738 1 0.98
Relaxation, samaric 674 282 406 172 21 9.2 22,8 37 =26.8 39.B 12 0.83
Relaxation, cognitive 63.8 226 30 95 7 274 113 9 208 467 7 120
Biofeedback 52.8 201 315 183 11 27.0 145 13 =199 37.7 7 1.00
Paradoxical intemtion 598 112 418 143 3 335 142 9 =180 301 ) 0.63
SI:EF hygiene education 88.1 403 618 2448 3 529 163 3 =133 27.1 2 0.71
Mulricomponent therapies 689 138 316 127 18 267 110 2 383 527 13 1.05
All regtments combined 643 — 366 — 80 35 — 116 277 431 91 (.88
All convral conditians combinead 639 — 559 — 17 375 - 53 8.0 128
#5aome totals differ from the suma of all conditons because some freatment conditions are not nelude) in this whble,
TABLE 3. Efficacy of Prychological Treatments for Reducing Tinve Awake After Sleep Onset in Studies of Insamnia
Pre- to Pasttrearment Change
Follow-Up Difference Effect Size
Pretreat- Postereat- Nurnbe Numbe Nurber
Val Val urnbser v umber um
DT TR Deme TR of Con- ue of Con- Change of Cam-
Treztmernt Mean 5D Mean SD ditions Mean $D ditions Value %  parisons =z
[ndividual reatmenrs .
Sritmulis control 840 330 4335 182 5 35.7 140 a —40.5 482 ] 0.70
Sleep reatriction 109.0 554 329 97 2 45.7 14.4 3 =76.1 69.8 1 .76
Relaxasion, somatic 559 220 427 187 3 575 373 4 -172 232 1 0.06
Relaxarion, cognitive 700 13,7 511 6.0 3 41,6 163 3 -18.9 27.0 2 0.28
Biofeedback 454 240 183 131 1 19.5 0.0 2 =271 59.7 2 0,20
Paradaxics| intenvion €22 00 283 00 1 10.7 0.0 1 =339 54.5 1 b.81
Slecp hygiene cducation 811 0.0 390 0O ] 50.5 0.0 1 =221 27.3 — —
Multicomponent therﬂgics £32 60 279 14 3 21.5 151 4 —233 4746 k] 0.82
Al resarments combi W3 — 3T — 20 VR - 35 =317 464 15 0es
All control conditions combined 670 — 567 — 1 453 - 9 -102 1583

"Some rorals differ fram the sums of all conditions because some freasment conditions are not included in this table.

change in any of the measures from posttreatment to
follow-up.

Comparative Efficacy of Treatment Modalities

More than a dozen interventions were evaluated, and
eight of them were tested frequently enough to yield
meaningful estimates of improvement rates. Table 2
summarizes the clinical benefits of those trearment mo-
dalitics for sleep-onset latency, The effect sizes varied
from 0.63 iﬁaradoxical intention) to 1,20 (cognitive re-
laxarion); those based on two or more studies were all
significantly greater than zero (p<0.05 in all cases), A
one-way analysis of variance (ANOVA) for percentage
improvement in sleep-onset latency revealed a signifi-
cant overall trearment effect (F=12.37, df=8, 158, p<
0.0001). Pozt hoc comparisons using the Newman-
Keuls procedures indicated that, except for paradoxical
intention and sleep hygiene education, all individual
treatment methods produced percentages of improve-
ment that were significantly greater than those for the
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control subjects (p<0.05 in all cases), Sleep restriction,
multicomponent therapies, sumulus conmrol, and cogni-
tive relaxation, respectively, yielded the largest percenc-
age reductions in sleep-onset latency, With the excep-
tion of sleep hygiene education, most therapies lowered
the absolute posttreatment value of sleep latency below
or near the 30-minute cutoff criterion typically used to
define insomnia. There was no significant difference be-
tween stimulus control, relaxation-based, and multi-
companent interventrions., Comparison of the three
stress-reduction methods (i.e., relaxation procedures
and biofeedback) revealed a slight superiority for re-
laxation procedures targeting cognitive arousal (e.g.,
meditation, imagery. training), although this difference
was not stavistically significant. There was no signifi-
cant difference between active biofeedback procedures,
Le., electromyogram (EMG) and EEG, and placebo bio-
feedback procedures (F=1.64, df=2, 12),

Table 3 presents data on the comparative efficacy of
therapies for reducing time awake after sleep onsct, the
most commonly targeted symptom among patients
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TABLE 4. Efficacy of Psychological Treatments for Reducing Number of Night Awakenings in Studles of (nsommia

Pre- w Posnrearment Change

Follow-Up Difference Effece Size
Pretreat- Postiraat-
ment Value  ment Valpe  Number oy Number  Change ~ Number
of Cop: =——e——"—  ofCon- ————  of Com-
Tregtment Mean 5D Mean $&D ditions Mecan $§D diions Valze % parisons  z
Individual tresemenn
Stimubas cantral 1.2 0.5 14 0.5 7 1.5 0.3 9 0.5 283 11 0.39
Relyseation, somare 1.7 0.8 1.0 0.3 5 2.3 2.4 17 0.7 41.2 13 D.56
Relaxation, cognirive 21 08 1.7 03 3 21 05 4 =04 19.1 3 0.5
Riofeadback 21 0% is 0.7 8 20 07 7 0.5 2318 2 0,97
Paradnadea] intention 1.8 0.8 1.0 00 1 1.9 0.0 4 0.8 444 q 0,73
Sleep hygiene education 1.7 0.2 1.5 01 3 1.3 02 3 =02 11.8 1 =112
Multicompanent therapies 12 0.5 16 & 5 16 07 & 0.3 158 4 005
All trentments combmed? 18 — W J— 3 18 =— 52 0.6 29,8 38 0.53
All canrrel conditions eombined 1.7 = 1.5 — 5 1.8 - 21 =02 83

"Same totals differ from the sums of all eanditions becsuse some treatment conditions are not included in this tabla,

with sleep-maintenance insomnia. Substantially fewer
studies (N=14) focused on this population, The effect
sizes varied between 0,06 (somatic relaxation) and
0.92 (multicompenent therapies). Of the procedures
tested in more than one study, stimulus contral, bio-
feedback, and multicomponent therapies vielded effect
sizes that were significantly greater than zero (p<0.05),
A one-way ANOVA for percentage improvement at
posttreatment showed a significant effect for treatment
(F=5.76, df=8, 24, p<0,001). Past hoc compatisons in-
dicated that stimulus contro), sleep restriction, mulri
component procedures, and biofeedback produced im-
provement rates sipnificantly greater than that of the
cantrol group (p<0.05 in all cases). Sleep restriction
yielded the igﬁest improvement rate, followed by
stimulus control and multicomponent therapies, Rio-
feedback and paradoxical intention produced substan-
tial benefits as well, but these methods were tested in
only two and ene studies, respectively, Slecp restriction
and multifocused interventions reduced time awake af-
ter sleep onset to neat the 30-minute curoff crirerion
used to define sleep-maintenance insomnia. Clinical
gaine were particularly well maintained in the mulij-
focused intervention conditions,

There were few notable differences berween therapies
in the remaining two ourcome variables, even though
there was a significant overall ereatment effect for both
number of awakenings (F=4,44, df=7, 64, p<0.001)
and total sleep time (F<3.41, di=8, 65, p<0.005), The
effect sizes for number of awakenings (table 4) ranged
from —0.12 to 0.97, and only stimulus control and so-
matic relaxation produced effect sizes that were reliably
greater than zero (p<0.05). The effect sizes for total
sleep time (table ) showed large variability across
treatment methods, ranging from -1.06 (sleep restric-
tion) to 1,16 (sleep hygiene education), Three treatment
methods yielded effect sizes reliably greater than zero:
multicomponent therapies, stimulus control, and para-
daxical intention. The absolute increase in toral sleep
time from pre- to posttreatment was fairly modest, ay-
eraging less than half an hour, although by follow-up

Am ] Psychiatry 151:8, August 1994

sleep duration had increased from pretreatment by
more than 45 minutes,

Variables Moderating Treatment Efficacy

Une-way ANOVAs were computed to datettine
whether individual, proup, and self-administered treat-
ments produced different outcomes, There was only one
significant difference, in number of awakenings (F=10.39,
df=2, 35, p<0.0005). Post hoc comparisons using New-
man-Keuls tests revealed that individual treatment yielded
a greater effect size than did either group or self-admin-
istered weatment, whereas group therapy was more effec-
uve than the self-administered format (p<0.05 inall cases),
For all three other variables, there was a nonsignificant
trend for this same pattern of results in rhat individual
and group therapy produced better outcomes than self-
administered therapy,

A one-way ANOVA was computed for the data on
sleep-onset latency to examine whether rreatment ad-
ministered by a professional was more effective than
that administered by a trainee or treatment that is auto-
mateqd (e.g., manual, tape). A significant overall effect
was obtained (F=3.42, df=2, 106, p<0.05), but post hoe
comparisons failed to yield significant differences be-
tween any two groups. Because there were only one or
two conditions involving self-administersd ereatments
for the remaining thrae variables, two-tailed t tests for
independent samples (i.e., professional versus trainee)
were conducted, Treatment delivered by a prafessional
yielded higher improvement rates for time awake after
sleep onset than treatment delivered by a trainee (t=
2.44, df=23, p<0.05). There was no significant differ-
ence for either number of awakenings or total sleep rime,

Significanr effects of subject type an sleep-onset Ja-
tency were obtained at both baseline (F=6.80, df=3,
113, p<0.001) and posttrearment (F=4.29, df=3, 1185,
p<0.01). Groups composed of community-recruited
subjects, patients referred by health care professionals,
or mixed groups made up of a combination of those
two had more severe sleep-onset insomnia than did
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TABLE 5. Eficacy of Psychological Treatments for Increasing Tatal Sleap Time in Studles of Insomnia

Pra- to Pesttrentment Change

Pallaw-Up Difference Effect Size
Preireat- Posttreat-
v Number Mumber  (Chan Number
ment Value  ment Value of Can Value of Con ge of Com
Treament Mean 5D Mean SD diions Mean 5D digons  Value %  parisons  z
Individual treatments
Stimnlus conirol 3338 3§ A3 202 3 3807 622 8 74 112 7 0.41
Slcop restriction 303.7 458 3IINS 456 2 370.8 295 3 13.8 44 1 1,08
Helaxation, somatic 3380 450 3758 415 7 343 394 15 e 1.2 10 Q.25
Relaxation, cognitive 3511 00 3606 0.0 1 3367 00 1 9.5 17 1 0.28
Biofeedback jés4 550 3903 319 - 3987 262 10 238 8.5 4 0.38
Paradoxical intentinn 150.7 24.0 3784 104 2 3889 129 5 277 78 L) 0.46
Sleep hypiens education 70 30.7 36838 a4 3 403 677 3 178 4.8 2 116
Multicomponent therapi 3€9.3 395 1947 489 9 4182 417 10 44 AE 6 .75
Al trearments combined 494 — 3778 — s 359 — 55 208 8.2 k] 042
All contrs) canditons cambined 3572 —  36l4 — 4 Jag.l — 19 42 12

Cyme wotals differ from the sums of all condinons becavse some trestment conditions are net included in this table,

groups made up of analag subjects recruited from col-
lege student populations (p<0.03), However, there were
na differences in improvement in sleep-onset latency
among the various groups, Of the 15 studies investigat-
ing sleep-maintenance insomnia, none used analog sub-
jects and there were no group differences among com-
muniry, clinical, or mixed groups either in terms of
baseline symptom severity or rare of improvement in
rime awake after sleep onser, There was a significant
group difference in the number of awakenings at both
pretreatment (F=5.35, df=3, 48, p<0.005) and post-
treatment (F=8.99, df=3, 48, p<0.001). Community,
clinical, and mixed groups all had more night awaken-
ings than did the analog groups {p<0.03 in all cases) but
did not differ amang themselves. There was also a sig-
nificant group effect for percentage improvement
{(F=4.21, df=3, 48, p<0.01). The percentage reduction
in number of awakenings was significantly higher in the
analog groups than in the other three subtypes {(p<0.05
in all eases), but those larter types did not differ among
themselves. Of the studies for which rotal sleep time
was reported, none used analog subjects. For the re-
maining three groups, there was a significant effect
at both pretreatment (F=4.11, df=2, 54, p<0.03) and
postereatment (F=3.38, df=2, 54, p<0.05). In both
cases, the clinical subjects reported maore total sleep
time than either the community-recruited or mixed
groups (p<0.05), but the last two groups did not differ
from each other. Although there were no significant
differences for percentage improvement, there was a
significant effect for effect size (F=17.47, di=2, 33,
p<0.0001); the clinical groups produced more favor-
able autcomes than either of the other two group types
(p<0.05),

There were no group differences in any of the out-
come messures berween snbjects who wers drug free
upon entering the studies and thase who were permitted
to continue using hypnotic medication. The only find-
ing that approached significance {(p=0.06) was thar the
medication-free subjects experienced a larger effect
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{1.00) on sleep-onset latency than did those allowed to
use medication {(,73).

A series of analyses were conducted to determine
whether patients with a single problem (onset versus
maintenance insomniaj responded to weatment differ-
ently from those with mixed insomaia, For patients
with sleep-onset insomnia, the primary outcome meas-
ure of interest is sleep-onset latency. A series of t tests
for independent samples (onset versus mixed) revealed
that the patients with sleep-onset insomnia responded
berter to treatment than did the padents with mixed
insomnia in terms of percentage improvement (r=1.92,
df=126, p=0.05). Both the number of awakenings and
the duration of wakefulness after sleep onset are of
clinical interest for patients with sleep-rnaintenance in-
somnia. There was no significant difference in time
awake after slecp onset between the patients with main-
tenance-only insomnia and those with mixed insomnia,
However, there was a greater reduction in night awak-
enings among patients with mixed insomnia than
among those with maintenance insomnia only (t=-2.13,
df=30, p<0,03), A onesway ANOVA for total sleep time
revealed a significant group difference at both prerrear-
ment {F=4.30, df=2, 53, p<0.02) and posttreatment
(F=9.85, df=2, 53, p<0.001). At both points, the pa-
rients with sleep-onset insomnia reported significantly
mare sleep time than the parients with either mainte-
nance or mixed insomnia (p<0.05 in all cases), but there
was no difference in improvement rate over time.

We computed correlations between outcome and sev-
eral moderaving variables, including age, gender, in-
somnia chronicity, trearment duration, and quality of
the study design. These analyses were condueted for all
treatment conditions combined. There was no signifi-
¢ant correlation between age or gender and any of the
outcome measures, Insomnia duration was negatively
correlated with effecr size for sleep-onset latency {r=
-0.49, df=47, p<0.001) and toral sleep time (r=—0.42,
df=24, p<0.05). Therapy time (in hours) was signifi-
¢antly correlated with effect size for frequency of night
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awakenings (r=0.43, df=38, p<0.01) and total sleep
time (r=0.57, df=39, p<0.001), and the correlarion with
time awake after sleep onset approached significance
(r=0.42, df=15, p=0.12). Treatment duration {in weeks)
was positively correlated with effect size for toral sleep
time (r=0.51, df=39, p<0.002). Design quality was
negatively correlated with effect size for sleep-onset la-
tency (r=—0.24, df=91, p<0.03) but for no other out-

Come rmeasure.

DISCUSSION

The findings from this meta-analysis indicate that
nonpharmacological interventions produce reliable and
durable clinical benefits in the treatment of sleep-onset
and maintenance insomnia. Treated insomnia patients
improved significantly more on the two main rarget
symptoms than did patients who received artention,
placebo, or 1o wreatment, For sleep-onset latency, the
treated pavients were berter off than 81% of the un-
tteated patients, whereas for time awake after sleep on-
set the treated patients were more improved than 74%
of the control subjects, The effect sizes for the number
of awakenings and total sleep time were more modest
but still reliably greater than zero. The clinical signifi-
cance of these results is illustrated by the absalure val-
ues for the twa main target symptoms, sleep latency and
time awake after sleep onset, at posttreatment. Al-
though improvemens rates of $0%-60% are still far
from an ideal autcome, the end point status of patients
may be a better indicator of clinical significance. In that
regard, the postireatment values for sleep-onset latency
(36.6 minutes) and time awake after sleep onset (37.6
minutes) were close to the cutoff value (i.e., 30 minutes)
typically used to define sleep-onset and sleep-mainte-
nance insomnia.

The clinical gains achieved by the end of treatment
were well maintained at the follow-ups, which averaged
6 manths in duration. These resulrs are particularly en-
couraging given the chronic nature of insomnia {aver-
age duration, 11.23 years) and the relatively short du-
ration of treatment {average, 5.0 weeks). The tempaoral
stability of the therapeutic changes is perhaps the great-
est strength of behavioral interventions for insomnia,
Although the overall magnitude of improvement ac
posttreatment was moderate, these changes were well
maintained over time, and for some measures (sleep la-
tency and total sleep time), additional improvements
were made from posttreatment to follow-up,

Comparison of the treatment procedures indicated
that stimulus cantrol was the most sffective single ther-
apy for either sleep-onset or maintenance insomnia.
Sleep restriction produced even greater benefits, but
this procedure has been used in a limited number of
clinical erials thus far, Of the various relaxation-based
methods, procedures aimed at reducing cognitive
arousal (intrusive thoughts, racing mind) were slightly
superior to those targeting physiological arousal {mus-
cle tension). Comparison of biofeedback procedures

Am J Psychiatry 151:8, Aungust 1994

HO. B3

MORIN, CULBERT, AND SCHWARTZ

showed no difference between methods providing ac-
curate feedback of EMG or EEG activity and placebo
conditions providing bogus feedback. This finding sug-
gests that it is the perception of contral, rather than

-~ actual control, that is important in overcoming chronic

insemnia. Multicomponent interventions have pro-
duced results that are comparable, but not always su-
perior, to the most effective single-therapy components
(i.e., stimulus control and sleep restriction), Earlier
studies sometimes combined various procedures in a
hit-or-miss fashion and without much of a tationale
for doing so (15). There is a need for multiperspective
approaches, but these must be planned to target the
various facets of insomnia.

The data on potential moderating factors in treat-
ment outcome indicate that treatment provided by a
professional therapist cither individually ot in a group
yields a more favorable outcome than treatment that is
self-administered, aucomated, or delivered by a traines,
Although 50% of the subjects included in the studies
were recriited from the community, the finding of no
difference in improvement berween these solicited pa-
tients and patients seeking treatment suggests that clinj-
cal ourcome obtained in research studies may well gen-
eralize to a clinical context. Gender and ape were
wnrelated to outcome, a finding of particular impor-
tance given that older women are the group consuming
most hypnatic medications (1). Insomnia duration was
negatively correlated with outcome for sleep latency
and total sleep time, These results, combined with other
findings (2) suggesting that insomnia may increase the
vulnerability to majot deprassion, point to the need for
early interventions,

The present results must be interpreted with some can-
tions because they are based on sleep diary data. The dis-
crepancy between subjective and objective measures of
sleep measures is well documented. Patients with insom-
nia tend to overestimate sleep latency and tme awake
after gleep onset and to underestimate the mumber of
awakenings and sleep time (20). Neverthelass, the fow
studics that have used polysomnography to evaluate out-
come have shown that psychological interventions are ef-
fective not only in altering sleep perceptions but also in
improving objective sleep measures (27-30). The magni-
tude of recorded improvements in polysommnographic
measures i3 somewhat srnaller bur in the same direction
as the magnitude of changes shown in sleep diaries. Sub-
jective improvements in sleep patterns have also been par-
alleled by data obtained from behavioral assessment de-
vices (31-34) and by collateral reports from significant
others (27, 34, 35). Finally, because the subjective com-
plaint of poor sleep ie an essential feature of insomnia,
subjective perception of sleep improvements may be nec-
essary in alleviating the psychological distress often un-
derlying this complaint.

These findings have several implications for the
clinical management of insomnia. Fiest, although psy-
chological treatment may be more expensive and time
consurming than pharmacotherapy, the carrent data in-
dicate that it may provs more cost-effective in the long
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run. Secend, the effective management of insomnia
does not require long-term psychotherapy, In fact, there
is no empirical evidence that psychotherapy alone is ef-
fective for msomnia, Instead, treawment must focus on
sleep and targer perpetuating factors, such as maladap-
tive sleep habits and dysfunctional sleep cognitions (4).
Third, general sleep hygiene recommendations about
caffeine, exercise, and diet are unlikely to be sufficient
for treating chronic insomnia, Although sleep hygiene
is usually incorporated into multicomponent interven-
tions, simply asking patients to avoid alcohol and to
exercige is unlikely ta be successful, ‘

Despite the widespread prevalence of sleep com-
plaints, fewer than 15% of insomnia wufferers ever seek
professional help (1), and the vast majority of those
who de never receive treatment from a mental health
professional (36), Of the patients seeking insomnia
treatment from physicians, one-half are given prescrip-
tions for sleep medications (37), Psychosocial interven-
tions are underused in the management of insomnia,
even though recent evidence suggests that they are more
acceptable than pharmacotherapy to prospective pa-
tients seeking professional help (17). The present re-
sults, which are based on over 2,000 insomnia patients
treated with psychological interventions, are promis-
ing. A similar meta-analysis would be helpful in evalu-
ating the efficacy of pharmacatherapy.
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