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INTRODUCTION
Insomnia is an insidious disorder of sleep which disrupts 

daytime functioning and has serious long-term health conse-

quences. Current practice parameters1 recommend treatment 

with psychological therapy in preference to sleep medications, 

which have been shown to be effective only in the short-term. 

A variety of non-pharmacological interventions have been 

WHVWHG�IRU�WKHLU�HI¿FDF\�LQ�WUHDWLQJ�LQVRPQLD��2I�WKHVH��FRJQL-
tive behavior therapy for insomnia (CBT-I), a therapy package 

involving various combinations of behavioral and cognitive 

strategies, is the most widely tested, highly recommended and 

commonly utilized.2-4

CBT-I has been found to be safe and effective for a large pro-

portion of people with insomnia, both primary and secondary 

subtypes, with longer lasting effects than hypnotic medications.5 

A recent meta-analysis6 of CBT-I reported pooled effects sizes 

relative to waitlist, treatment as usual, or pill placebo controls on 

GLDU\�PHDVXUHV�RI�VOHHS�HI¿FLHQF\�RI�����������&,������������
LPPHGLDWHO\� SRVW� WUHDWPHQW�� ����� ����� &,� ����������� DW� ��
PRQWKV� SRVW�WUHDWPHQW�� DQG� ����� ����� &,� ����������� DW� ���
months. This review estimated pooled prior to post effect sizes 
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(P = 0.08) for PST to produce a faster rate of improvement in negative problem orientation than CT.
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.H\ZRUGV� Insomnia, problem-solving therapy, cognitive behavior therapy, cognitive therapy, non-pharmacological treatment
&LWDWLRQ� Pech M; O’Kearney R. A randomized controlled trial of problem-solving therapy compared to cognitive therapy for the treatment of insom-
nia in adults. SLEEP 2013;36(5):739-749.

spite these generally favorable outcomes, some evidence shows 

WKDW�����WR�����RI�SDWLHQWV�GR�QRW�UHVSRQG�WR�&%7�,7 and of 

WKRVH�ZKR�GR�UHVSRQG��WKH�DYHUDJH�LPSURYHPHQW�LV�DERXW�����
WR������ These considerations indicate the need to develop and 

test other psychological interventions which may optimize out-

comes and which offer clinicians effective options for treating 

patients with insomnia.

CBT-I usually consists of 4-6 weekly individual or group 

sessions which combine behavioral strategies such as sleep hy-

giene, stimulus control, sleep restriction, or relaxation therapy 

with a cognitive therapy (CT) component.� While there is inde-

pendent evidence for the effectiveness of the behavioral inter-

ventions such as stimulus control, cognitive therapy, although 

included as a component of CBT-I in the controlled trials1 has 

not been shown to be an active component of the treatment. In 

the trials the CT component involves standard cognitive restruc-

WXULQJ�RI�XQUHDOLVWLF�EHOLHIV�DQG�LUUDWLRQDO�IHDUV�VSHFL¿FDOO\�DERXW�
sleep or the loss of sleep. There is some evidence to support tar-

JHWLQJ�VOHHS�VSHFL¿F�EHOLHIV��� The exclusive focus on these be-

liefs in the current CT component of evaluated CBT-I program 

may, however, neglect other critical cognitive factors implicated 

LQ�WKH�PDLQWHQDQFH�RI�LQVRPQLD��:RUU\��GH¿QHG�DV�JHQHUDO�QHJD-
tive and uncontrollable thoughts about future outcomes, has 

been show to increase vulnerability to developing insomnia,11-15 

disrupt sleep onset and maintenance,15,16 and increase over time 

LQ�LQVRPQLD��LQÀXHQFLQJ�WKH�FKURQLFLW\�RI�WKH�FRQGLWLRQ�17 In ad-

dition experimental studies testing the involvement of worry in 

insomnia support these connections.����� These data suggest that 

worry may be an important target for intervention in insomnia.

While worry is conceptualized is varying ways, one un-

derstanding of the nature of worry which has implications for 
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treatment is that people with excessive levels of worry have 

dysfunctional problem-solving abilities, including negative be-

liefs regarding problems and their own ability to actively solve 

them.25,26 This negative problem orientation has been found to 

predict worry scores independent of a person’s mood state.25 

Furthermore, beliefs relating to helplessness and hopelessness, 

closely resembling a negative problem orientation in insomnia 

sufferers, have been found to remain elevated following treat-

ment for insomnia using CT strategies.26,27 Taken together these 

¿QGLQJV� VXJJHVW� WKDW�ZKLOH�&7� DGGUHVVHV� SUREOHPDWLF� EHOLHIV�
VSHFL¿F�WR�VOHHS��LW�GRHV�QRW�LPSDFW�RQ�JHQHUDO�SUREOHP�RULHQWD-
tion and, consequentially, on the risks to continuing sleep prob-

lems due to excessive worry. Strategies focusing on reducing 

worry by improving problem solving abilities may reduce the 

UROH�SOD\HG�E\�WKHVH�IDFWRUV�LQ�VOHHS�GLI¿FXOWLHV�DQG�H[SDQG�RS-

tions for effective psychological treatment for insomnia. Some 

ZRUU\�IRFXVHG�VWUDWHJLHV�KDYH�EHHQ�VKRZQ�WR�FRQIHU�EHQH¿WV�LQ�
treating insomnia.����� A “constructive worry” strategy involv-

ing setting aside a period of time to list current problems and 

the next step to their resolution prior to going to bed was found 

to reduce pre-sleep arousal in the early evening.������2WKHU�UH-
cent research found that a constructive worry component added 

to the treatment effect of a behavioral intervention for insomnia 

by further reducing insomnia severity and worry levels.�� This 

emerging evidence suggests that there is merit in exploring in-

somnia interventions which focus on the reduction of worry and 

improvement of problem-solving.

Problem-solving therapy (PST) has been found to be an 

effective therapy for a range of psychological conditions in-

cluding major depressive disorder and generalized anxiety 

disorder.�� PST is a behaviorally orientated approach to teach-

ing problem-solving skills that are generalizable to a range of 

stressful problem situations. It aims to both enhance rational 

SUREOHP�VROYLQJ�VNLOOV�DQG�LPSURYH�SUREOHP�VROYLQJ�VHOI�HI¿-

cacy, by promoting a more positive problem orientation.�� It is a 

skills-based therapy, easily taught in a brief course of treatment. 

'HVSLWH�LWV�SRWHQWLDO�EHQH¿WV��WR�RXU�NQRZOHGJH�QR�VWXG\�WR�GDWH�
KDV�DVVHVVHG�367�IRU�LWV�HI¿FDF\�DV�D�WKHUDS\�RU�FRPSRQHQW�RI�
treatment for insomnia.

7KH�SUHVHQW�VWXG\�FRPSDUHV�WKH�HI¿FDF\�RI�D�SV\FKRORJLFDO�
intervention for insomnia which involves behavioral compo-

nents combined with problem solving therapy (PST) to the usual 

CBT-I intervention with combines behavioral components with 

standard cognitive therapy (CT). We predicted that the interven-

tion with PST would be at least as effective as the intervention 

ZLWK�&7�DQG�WKDW�ERWK�WUHDWPHQWV�ZRXOG�UHVXOW�LQ�VLJQL¿FDQW�DQG�
clinically important improvements in sleep and daytime func-

tioning. The study also examines dysfunctional beliefs about 

sleep and problem-solving skills and problem orientation as sec-

RQGDU\�RXWFRPHV�VSHFL¿F�WR�&7�DQG�367��UHVSHFWLYHO\�

MATERIALS AND METHOD

3DUWLFLSDQWV
Participants were recruited by way of pamphlets mailed to 

local general practitioners in Canberra and surrounds, in addi-

tion to newspaper advertisements and postings on both online 

and physical community noticeboards. Recruitment was stag-

JHUHG�EHWZHHQ�1RYHPEHU������DQG�$XJXVW�������DQG�WUHDWPHQW�

ZDV� FRPSOHWHG� E\�2FWREHU� ������7KH� SURMHFW� ZDV� UHJLVWHUHG�
with the Australian New Zealand Clinical Trial Registry http://

DFWU�RUJ�DX���5HJLVWU\�1R��$&751����������������DQG�HWKL-
cal approval was granted by The Australian National Univer-

sity’s Human Research Ethics Committee. All participants gave 

informed written consent and participated in the treatment on 

D�YROXQWDU\�EDVLV��KRZHYHU��WKH\�ZHUH�RIIHUHG�����������UHLP-

bursement for completing research forms for a related study 

exploring worry content in insomnia, which they completed 

pre-intervention.

Following brief initial screening via online or telephone sur-

vey, potential participants were invited to attend The Austra-

lian National University for comprehensive clinical assessment 

LQWHUYLHZV� �DSSUR[LPDWHO\� ��� PLQ� LQ� GXUDWLRQ��� 3DUWLFLSDQWV�
were asked about their sleep, medical and mental health, and 

substance and medication use, to establish whether they met 

LQFOXVLRQ�FULWHULD�IRU�SDUWLFLSDWLRQ��7KH�'XNH�6WUXFWXUHG�,QWHU-
YLHZ�IRU�6OHHS�'LVRUGHUV��'6,6'��� and the Mini International 

1HXURSV\FKLDWULF�,QWHUYLHZ������0,1,��� were utilized to screen 

for sleep status and mental health status respectively.

To be included in the trial, participants met the following cri-

WHULD������DJHG�EHWZHHQ����DQG����\HDUV�ROG��DQG�����DVVHVVHG�DV�
KDYLQJ�FXUUHQW�LQVRPQLD�DV�GH¿QHG�E\�WKH�5HVHDUFK�'LDJQRVWLF�
Criteria for Insomnia���IRU�����PRQWKV��7KH�5HVHDUFK�'LDJQRV-
WLF�&ULWHULD�DV�GHYHORSHG�E\�(GLQJHU�DQG�FROOHDJXHV��������IRU�
the American Academy of Sleep Medicine suggests a standard-

ized criteria for insomnia as follows: (1) the individual reports 

RQH�RU�PRUH�VOHHS�UHODWHG�FRPSODLQWV��H�J��GLI¿FXOW\�LQLWLDWLQJ�
or maintaining sleep, early waking or non-restorative sleep), 

����WKH�GLI¿FXOW\�RFFXUV�GHVSLWH�DGHTXDWH�RSSRUWXQLW\�IRU�VOHHS��
����WKH�LQGLYLGXDO�UHSRUWV�DW�OHDVW�RQH�GD\WLPH�LPSDLUPHQW��H�J��
fatigue; poor attention, concentration or memory; poor social, 

vocational or school performance; mood disturbance or irrita-

bility; proneness for errors or accidents at work or while driv-

ing; tension headaches or gastrointestinal symptoms in response 

to sleep loss; and excessive concerns or worries about sleep).�� 

Participants were excluded if (1) they met criteria for a sleep 

GLVRUGHU�RU�GLVWXUEDQFH�RWKHU�WKDQ�LQVRPQLD�RQ�WKH�'6,6'��H�J���
sleep apnea, restless legs syndrome, period limb movement 

disorder, narcolepsy, jet lag, nightmare disorder, shift-work or 

other circadian rhythm disturbances, parasomnias or hypersom-

nia), (2) they had a serious psychological or psychiatric condi-

tion as determined by their responses on the MINI (e.g. high 

risk of suicide, bipolar affective disorder, psychotic disorder, 

obsessive-compulsive disorder, panic disorder, posttraumatic 

VWUHVV�GLVRUGHU�������RU�LI�WKH\�VKRZHG�HYLGHQFH�RI�DQ�DOFRKRO�RU�
other substance abuse or dependence disorder. Any participants 

excluded on this basis were given a sleep hygiene information 

sheet and referred to an appropriate local service. To be more 

inclusive of the general insomnia population, participants were 

included in the trial if they reported comorbid symptoms of a 

major depressive disorder, anxiety disorders not listed in the ex-

clusion criteria, or reported comorbid medical conditions which 

were stabilized (with or without treatment) at the time of as-

sessment. Participants were also accepted if they were currently 

taking sleeping medication, the use of which was monitored via 

logging in their weekly sleep diaries. Participants were asked 

not to commence other new treatments, medical or psychologi-

cal, during their participation in the trial.
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)LJXUH� �� VKRZV� SDUWLFLSDQW� ÀRZ� IURP� HQUROPHQW� LQ� WKH�
study to follow-up and inclusion in statistical analyses. In to-

WDO��RI� WKH�����SDUWLFLSDQWV� LQLWLDOO\�VFUHHQHG�����ZHUH�IRXQG�
eligible to participate, and of these, 47 elected to take part in 

the trial. Six participants withdrew prior to treatment com-

mencement and randomization, citing work commitments or 

time constraints as the primary reasons for declining partici-

SDWLRQ��,Q�WRWDO��������PDOHV��SDUWLFLSDQWV�ZHUH�DVVLJQHG�WR�&7��
DQG���� ����PDOHV�� SDUWLFLSDQWV�ZHUH� DOORFDWHG� WR�367��2YHU�
KDOI�RI�SDUWLFLSDQWV����������SUHVHQWHG�ZLWK�FRPRUELG�PHGL-
cal or psychological conditions, ranging from one to three 

FR�RFFXUULQJ�FRQGLWLRQV�HDFK��2I�WKH�WRWDO�QXPEHU�RI�FRPRU-
ELGLWLHV���������KDG�FKURQLF�SDLQ�GLVRUGHUV���������PHW�FUL-
teria for a mood disorder (4 participants with major depressive 

GLVRUGHU�DQG�RQH�ZLWK�JHQHUDOL]HG�DQ[LHW\�GLVRUGHU����������
KDG� SXOPRQDU\� FRQGLWLRQV� �SULPDULO\�PLOG� DVWKPD��� �������
JDVWURLQWHVWLQDO�FRQGLWLRQV��������KHDUW�FRQGLWLRQV��LQFOXGLQJ�
DUUK\WKPLDV��� ������ HDFK� ZLWK� HQGRFULQH� DQG� DXWRLPPXQH�
GLVRUGHUV�� DQG� RQH� SDUWLFLSDQW� �������� ZLWK� D� VLQXV� FRQGL-
tion. There was no between group difference in the proportion 

of males (Ȥ2�  � ������ 3� � ������� RU� RQ�PHDQ� DJH� �0HDQ� DJH�
367� ��������0HDQ�DJH�&7� ��������t  �������3� ��������7KH�
groups did not differ on the number of comorbidities (Mean 

1R��367� �������0HDQ�1R��&7� �������t = 1.26; P  �������RU�
duration of insomnia in years (Mean duration PST = 12.42, 

0HDQ�GXUDWLRQ�&7� ��������t  �������3� �������

$SSDUDWXV�DQG�0DWHULDOV

Sleep Diary
Participants completed a daily sleep diary for each week of 

study including for one week prior to start of treatment and for 

one week prior to follow-up assessment. The form was com-

SOHWHG�ZLWKLQ����PLQ�RI�ZDNLQJ�DQG�DVVHVVHG�VOHHS�RQVHW�ODWHQF\�
�>62/@�PLQXWHV�WDNHQ�WR�IDOO�DVOHHS���WLPH�LQ�EHG��7,%���QXPEHU�
of nighttime awakenings (WAKE), duration of nighttime awak-

HQLQJV�DIWHU�VOHHS�RQVHW��:$62��� WRWDO�VOHHS�WLPH��767���DQG�
VOHHS�HI¿FLHQF\��>6(@�SHUFHQWDJH�RI�WLPH�LQ�EHG�VSHQW�DVOHHS���
Participants were also asked to log the frequency of their relax-

ation practice, and whether they used medication or alcohol to 

aid sleep for each night. Mean values were obtained across one 

week to assess a representative sample of nights.

Insomnia Severity Index
The ISI�� is a 7-item self-report measure designed as a brief 

screening tool for subjective insomnia severity and validated as 

a clinical research outcome measure. Items cover the severity 

of insomnia symptoms, satisfaction with sleep pattern, level of 

interference with functioning, appearance of impairment no-

ticeable by others, and level of worry or distress over the past 2 

ZHHNV��6FRUHV�DUH�UDWHG�RQ�D���SRLQW�/LNHUW�VFDOH�UDQJLQJ�IURP�
not at all to extremely��7RWDO�VFRUHV�UDQJH�IURP������ZLWK�FXWRII�
VFRUHV�VXJJHVWHG�E\�WKH�DXWKRUV�RI�����IRU�QRQFOLQLFDO�LQVRPQLD��
����� IRU� VXE�WKUHVKROG� LQVRPQLD�� ������ IRU� FOLQLFDO� LQVRPQLD�
ZLWK�PRGHUDWH�VHYHULW\��DQG�������IRU�VHYHUH�FOLQLFDO�LQVRPQLD�

Pittsburgh Sleep Quality Index (PSQI)
The PSQI���LV�D����LWHP�UHWURVSHFWLYH�VHOI�UHSRUW�PHDVXUH�DV-

sessing sleep quality and disturbances over a 1-month period. It 

FRQVLVWV�RI�D�FRPELQDWLRQ�RI�IUHH�HQWU\�DQG���SRLQW�/LNHUW�VFDOH�
items. It has been widely used in clinical practice and research, 

with validity in distinguishing individuals with and without 

sleep disturbance.41�'RPDLQV�RI�VOHHS�TXDOLW\�DVVHVVHG�LQFOXGH�
VXEMHFWLYH�VOHHS�TXDOLW\��ODWHQF\��GXUDWLRQ��HI¿FLHQF\��IUHTXHQF\�
and severity of sleep disturbances, use of sleep medication, and 

perceived impact on daytime function. Each of these compo-

QHQW� VFRUHV�KDV�D� UDQJH� IURP�����DQG�VXPPHG� WRJHWKHU�\LHOG�
D�JOREDO�VOHHS�TXDOLW\�UDWLQJ�UDQJLQJ�IURP�������+LJKHU�JOREDO�
scores indicate poorer quality sleep.

)LJXUH��²)ORZ�RI�SDUWLFLSDQWV�IURP�HQUROPHQW�WR�DQDO\VLV�

$VVHVVHG�IRU�HOLJLELOLW\��Q� �����
• Online screen (n = 133)
• Telephone screen (n = 7)En

ro
lm

en
t

,QWHUYLHZ��Q� ����

([FOXGHG��Q� ����
• Not meeting 

inclusion criteria 
(n = 11)

(OLJLEOH�IRU�SDUWLFLSDWLRQ��Q� ����

([FOXGHG��Q� ���
• Declined to 

participate (n = 6)

5DQGRPL]HG��Q� ����

Al
lo

ca
tio

n $OORFDWHG�WR�LQWHUYHQWLRQ�
367��Q� ����

• Received allocated 
intervention (n = 24)

$OORFDWHG�WR�LQWHUYHQWLRQ�
&7��Q� ����

• Received allocated 
intervention (n = 23)

'LVFRQWLQXHG�
LQWHUYHQWLRQ��Q� ���

• Time constraints or 
other (n = 2)

'LVFRQWLQXHG�
LQWHUYHQWLRQ��Q� ���

• Time constraints or 
other (n = 5)

$QDO\]HG��Q� ����
• Post-therapy and 
IROORZ�XS��Q� ����

$QDO\]HG��Q� ����
• Post-therapy and 
IROORZ�XS��Q� ����$Q

DO\
VLV

([FOXGHG��Q� ����
• Not meeting 

inclusion criteria 
(n = 45)

• Declined to 
participate

• (n = 31)
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Social Problem-Solving Inventory–Revised: Short-Form (SPSI-R:S)
The SPSI-R:S42 is a 25-item short version of the original 

SPSI 52-item scale�� designed to assess problem-solving skills 

and orientations. The SPSI-R assesses problem-solving skills 

DQG�EHOLHIV�XVLQJ�D���SRLQW�/LNHUW�VFDOH�UDQJLQJ�IURP�not at all 
true of me to extremely true of me�������IRU�JHQHUDO�VWDWHPHQWV�
FRQFHUQLQJ�GLI¿FXOW�OLIH�SUREOHPV��7KH�PHDVXUH�KDV���VXEVFDOHV�
including rational problem-solving (RPS), impulsivity/care-

lessness style (ICS), avoidance style (AS), positive problem 

RULHQWDWLRQ� �332��� DQG� QHJDWLYH� SUREOHP� RULHQWDWLRQ� �132���
3DUWLFLSDQWV�UHFHLYH�D�VWDQGDUGL]HG�WRWDO�VFRUH��0� �������DORQJ�
with standardized scores for each subscale, utilizing age-based 

QRUPV��7RWDO�636,�VFRUH�DQG�SRVLWLYH��332��DQG�QHJDWLYH�SURE-

OHP�RULHQWDWLRQ��132��VXEVFDOH�VFRUHV�DUH�XVHG�KHUH�

Dysfunctional Beliefs and Attitudes about Sleep-16 (DBAS-16)
7KH�'%$6���44 is a 16-item short version of the original 

'%$6� ���LWHP� VFDOH�45 which was designed to assess sleep-

VSHFL¿F�FRJQLWLRQ��7KH�'%$6����FRQVLVWV�RI����VOHHS�UHODWHG�
thoughts across a range of domains which are rated on an 

���SRLQW�/LNHUW�VFDOH�UDQJLQJ�IURP�strongly disagree to strongly 
agree����������7KH�GRPDLQV�LQFOXGH������H[SHFWDWLRQV�DERXW�VOHHS�
requirements; (2) beliefs about the causes and consequences of 

LQVRPQLD�� ���� LVVXHV� RI�ZRUU\� DQG� KHOSOHVVQHVV� UHJDUGLQJ� LQ-

somnia; and (4) biological attribution of insomnia (including 

beliefs about the usefulness of sleep medication). Total score 

RQ�WKH�'%$6�LV�XVHG�DV�DQ�LQGH[�RI�VHYHULW\�RI�QHJDWLYH�EHOLHIV�
about sleep.

Penn State Worry Questionnaire (PSWQ)
The PSWQ46 is a 16-item self-report form assessing general 

tendency to worry. Respondents indicate on a 5-point scale to 

what degree each item is typical of them, with responses ranging 

from not at all typical of me to very typical of me. Scores are add-

HG����LWHPV�DUH�UHYHUVH�VFRUHG��DQG�WRWDO�VFRUHV�UDQJH�IURP��������
with higher scores being indicative of a greater degree of worry.

Procedure

Pre-Intervention
Participants were screened for eligibility to enter the trial, 

¿UVW� YLD� EULHI� VXUYH\�� WKHQ� WKURXJK� FOLQLFDO� LQWHUYLHZ� DV� GH-
scribed above. Included participants completed baseline mea-

sures during their pre-treatment interview. Participants took a 

one-week sleep diary home and were instructed to complete 

this during the week following the initial interview. Treatment 

commenced as soon as feasible after the initial interview. This 

was on average within 14 days of assessment.

Interventions
All treatment sessions took place at The Australian National 

University Psychology Clinic during business hours. Table 1 

describes the session components for the two treatments. In 

HDFK� WUHDWPHQW� WKH� ¿UVW� VHVVLRQ� ZDV� D� ���PLQ� JURXS� VHVVLRQ�
ZLWK�����SDUWLFLSDQWV�RI�HGXFDWLRQDO�DQG�EHKDYLRUDO�FRPSRQHQWV�
including psychoeducation on sleep, and instructions in sleep 

hygiene, stimulus control, and progressive muscle relaxation. 

Table 1—Session-by-session treatment description

Week CT PST

1 Group Session:
• Psychoeducation-sleep & sleep hygiene
• Stimulus control
• Progressive muscle relaxation

2 • Complete post-group measures
• 5HYLHZ�EHKDYLRUDO�VOHHS�VWUDWHJLHV
• CT rationale & introduction
• $VVLJQ�WKRXJKW�PRQLWRULQJ�KRPHZRUN�

• Complete post-group measures
• 5HYLHZ�EHKDYLRUDO�VOHHS�VWUDWHJLHV
• PST rationale & introduction
• $VVLJQ�SUREOHP�VROYLQJ�VHOI�PRQLWRULQJ��3660��KRPHZRUN

3 • 5HYLHZ�EHKDYLRUDO�VOHHS�VWUDWHJLHV
• 5HYLHZ�XQGHUVWDQGLQJ�RI�SUHYLRXV�VHVVLRQ�	�KRPHZRUN
• Common unhelpful thoughts in insomnia
• Evidence-gathering and cognitive restructuring
• $VVLJQ�HYLGHQFH�JDWKHULQJ�KRPHZRUN

• 5HYLHZ�EHKDYLRUDO�VOHHS�VWUDWHJLHV
• 5HYLHZ�XQGHUVWDQGLQJ�RI�SUHYLRXV�VHVVLRQ�	�KRPHZRUN
• Positive problem orientation visualization
• Introduce rational problem-solving model - problem recognition & 
GH¿QLWLRQ�VWDJHV

• $VVLJQ�3660�ZRUNVKHHW�KRPHZRUN
4 • 5HYLHZ�EHKDYLRUDO�VOHHS�VWUDWHJLHV�DQG�KRPHZRUN

• Continue cognitive restructuring in-session practice
• $VVLJQ�FRJQLWLYH�UHVWUXFWXULQJ�KRPHZRUN

• 5HYLHZ�EHKDYLRUDO�VOHHS�VWUDWHJLHV�DQG�KRPHZRUN
• Discuss solution generation & decision-making
• $VVLJQ�GHFLVLRQ�PDNLQJ�ZRUNVKHHW�SOXV�SUREOHP�RULHQWDWLRQ�
�FRQVLGHU�SDVW�VXFFHVVHV��KRPHZRUN

5 • 5HYLHZ�EHKDYLRUDO�VOHHS�VWUDWHJLHV�DQG�KRPHZRUN
• Continue cognitive restructuring in-session practice & trouble-

shoot issues
• $VVLJQ�FRJQLWLYH�UHVWUXFWXULQJ�KRPHZRUN

• 5HYLHZ�EHKDYLRUDO�VOHHS�VWUDWHJLHV�DQG�KRPHZRUN
• Continue problem-solving in-session practice & troubleshoot 

issues
• $VVLJQ�SUREOHP�VROYLQJ�SUDFWLFH�	�UHZDUGV�OLVW�IRU�KRPHZRUN

6 Relapse prevention:
• 5HYLHZ�WUHDWPHQW�VWUDWHJLHV
• Managing lapses/relapses (emphasis on behavioral & CT 

techniques)
• Complete post-therapy measures
• %RRN�IROORZ�XS

Relapse prevention:
• 5HYLHZ�WUHDWPHQW�VWUDWHJLHV
• Managing lapses/relapses (emphasis on behavioral & PST 

techniques)
• Complete post-therapy measures
• %RRN�IROORZ�XS
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A sleep restriction component was not included in the present 

study because of the wider inclusion of participant comorbidi-

ties for which this strategy is often contraindicated. Participants 

were provided with a workbook including notes from the ses-

sion and a compact disc with a recording of the relaxation (ap-

proximately 14 min in duration), which they were instructed 

to use for daily practice. Group delivery of behavioral sleep 

strategies is empirically supported.47

Following the group session, each participant was randomly 

allocated to PST or CT for 5 weeks of individual therapy. Al-

location to the two treatments was randomized by a colleague 

independent to the trial, using a computerized random numbers 

generator. Assignment was concealed from the researchers us-

ing sealed envelopes, which were opened only when allocation 

took place (i.e., after each participant had attended their group 

treatment session).

,QGLYLGXDO�6HVVLRQV
Participants received 5 individual sessions. In each of these 

sessions the behavioral strategies were reviewed, patient con-

FHUQV�LPSOHPHQWLQJ�WKH�VWUDWHJLHV�ZHUH�DGGUHVVHG��DQG�VSHFL¿F�
instructions in either PST or CT provided.

Problem-Solving Therapy (PST)
PST included education about the importance of effective 

problem-solving in stress management and health, information 

about problem-solving styles and orientations, instruction in 

UDWLRQDO�SUREOHP�VROYLQJ� WHFKQLTXHV� �H�J���SUREOHP�GH¿QLWLRQ��
generation and selection of solutions, action planning and eval-

uation of solution attempts), and enhancement of problem ori-

entation using a variety of strategies (e.g., guided visualization, 

SUDFWLFH�LQ�SRVLWLYH�SUREOHP�VWDWHPHQWV��UHÀHFWLQJ�RQ�SUHYLRXV�
successful problem-solving attempts, encouraging and reward-

ing persistence). Participants were provided with problem-solv-

ing worksheets for between session tasks, along with handouts 

of the information covered. Participants were offered the choice 

WR�IRFXV�RQ�WKHLU�VSHFL¿F�VOHHS�SUREOHP��RU�RQ�DQ\�RWKHU�FXUUHQW�
problem of their choosing which was causing general distress 

or disruption to their sleep. Week 5 was largely allocated to 

guided practice and review, and Week 6 consisted of relapse 

prevention strategies combining behavioral sleep strategies 

from the group session with PST.

Cognitive Therapy (CT)
CT consisted of psychoeducation about the role of dysfunc-

WLRQDO�EHOLHIV�DERXW�VOHHS�LQ�PDLQWDLQLQJ�LQVRPQLD��LGHQWL¿FDWLRQ�
RI�FOLHQW�VSHFL¿F�G\VIXQFWLRQDO�EHOLHIV�DERXW�VOHHS��WHDFKLQJ�RI�
cognitive restructuring techniques, and guided practice in bal-

DQFLQJ� XQKHOSIXO� EHOLHIV� DERXW� VOHHS� XVLQJ� VSHFL¿F� FOLHQW� H[-

amples. Thought monitoring records were utilized to facilitate 

guided and individualized practice, and client handouts were 

provided including summaries of the main information covered. 

Week 5 was largely allocated to guided practice and review, and 

Week 6 consisted of relapse prevention strategies combining be-

havioral sleep strategies from the group session with CT.

Follow-up
3DUWLFLSDQWV�ZHUH� LQYLWHG� WR� UHWXUQ� IRU� D� ���PLQ� IROORZ�XS�

session one month after treatment completion, during which 

they completed the follow-up measures and were offered an 

opportunity to discuss their progress and address any issues.

7UHDWPHQW�&RQVLVWHQF\
To ensure treatment consistency, manuals were adapted from 

existing manuals for both CT������� and PST�� conditions. The 

study manuals are available upon request from the primary au-

WKRU��$OO�VHVVLRQV�ZHUH�FRQGXFWHG�E\�WKH�¿UVW�DXWKRU��D�FOLQLFDOO\�
trained and provisionally registered psychologist, who was pro-

vided with weekly clinical supervision by the second author, 

a fully registered psychologist with endorsement in clinical 

psychology. Individual treatment sessions were digitally audio-

UHFRUGHG�E\�WKH�WKHUDSLVW�DQG�XVHG�LQ�VXSHUYLVLRQ�WR�HQVXUH�¿-

delity to the treatment protocol and to allow for independent 

review for treatment consistency. In addition, after each session 

participants completed a session evaluation form by endorsing 

ZKHWKHU�VSHFL¿F�VOHHS��SUREOHP�VROYLQJ��DQG�FRJQLWLYH�WKHUDS\�
strategies were discussed in the session.

The recordings of 25 randomly selected sessions (approxi-

PDWHO\�����RI� WKH� WRWDO� ����RI� VHVVLRQV� DYDLODEOH��ZHUH� DOVR�
reviewed and rated by an independent rater, blind to the nature 

of the study hypotheses, the treatments, and the participant’s 

allocation to a treatment. Sessions were blocked such that each 

treatment had a similar number of sessions reviewed (12 CT 

VHVVLRQV�DQG����367�VHVVLRQV��DQG�WKRVH�VHOHFWHG�ZHUH�VSUHDG�
across the 5 sessions of individual treatment. The rater was pro-

vided with the same list of strategies provided to participants 

after each session and asked to tick a strategy if it was utilized 

within each session (i.e., if the strategy was discussed at some 

length, rather than just being mentioned once, or if the therapist 

asked about or provided instruction in any particular strategy). 

Brief training was provided in the task to ensure the rater’s un-

derstanding of the task.

Outcomes
There were 4 assessments; initial clinical interview (Pre), 

one week following participation in the group session (Post 

Group), one week after the completion of the sixth therapy ses-

sion (Post), and one month following the completion of therapy 

�)ROORZ�XS���'XULQJ� HDFK� DVVHVVPHQW�� SDUWLFLSDQWV� FRPSOHWHG�
one week of sleep diary, in addition to self-report measures. Post 

group results were concealed from the therapist to reduce po-

tential bias by having participants place their completed forms 

in a sealed envelope, which was not opened and scored until 

they had completed the 6 weeks of the trial. The main primary 

RXWFRPHV�ZHUH�VOHHS�HI¿FLHQF\��6(��FDOFXODWHG�IURP�WKH�VOHHS�
GLDU\��,6,�WRWDO��DQG�364,�WRWDO��,Q�DGGLWLRQ��VSHFL¿F�VOHHS�RXW-
FRPHV�IURP�WKH�VOHHS�GLDU\��62/��PLQXWHV�WDNHQ�WR�IDOO�DVOHHS���
:$.(��QXPEHU�RI�QLJKWWLPH�DZDNHQLQJV���:$62��GXUDWLRQ�RI�
nighttime awakenings after sleep onset in minutes), TST (total 

VOHHS�WLPH�LQ�PLQXWHV���DQG�0('�$/��QXPEHU�RI�QLJKWV�XVHG�
medication or alcohol to help sleep) were calculated. Second-

ary outcomes were SPSI-R total, positive problem orientation 

�332���DQG�QHJDWLYH�SUREOHP�RULHQWDWLRQ��132��IURP�WKH�636,�
5��'%$6�WRWDO�VFRUH��DQG�36:4�WRWDO�VFRUH�

Analysis Plan
The relative effectiveness of PST and CT on the primary 

and secondary sleep outcomes was assessed with mixed effects 
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regression. This method allows estimates of each individual’s 

trajectory of change across time (pre, post group, post, and 

follow-up assessments) and also considers between-treatment 

differences in the trajectories of change across time (time × 

group interaction). It utilizes all existing data at the individual 

and treatment level rather than requiring imputation for miss-

ing values. In addition, because regression considers time as a 

continuous variable, it better accommodates varying intervals 

between measurement points, as is the case in our study.

Secondary outcomes were also analyzed with time by treat-

PHQW� W\SH� UHJUHVVLRQ�� %HFDXVH�ZH� SUHGLFWHG� WKHUDS\� VSHFL¿F�
effects on these outcomes with PST improving the problem 

VROYLQJ�RXWFRPHV��663,��332��132��DQG�&7�LPSURYLQJ�VOHHS�
EHOLHI� RXWFRPHV� �'%$6��� WKHVH� DQDO\VHV� XVHG� �� WLPH� SRLQWV�
(post group, post, follow-up).

Categorical outcomes were also calculated. Criteria were se-

lected based on previous suggestions.������� Participants were con-

VLGHUHG�UHFRYHUHG�LI�WKH\�KDG�����6(�������RU�����DQ�,6,�VFRUH���
���3UH�WR�SRVW�DQG�SUH�WR�IROORZ�XS�UDZ�DQG�VWDQGDUGL]HG��&RKHQ¶V�
d) effect sizes for each therapy were calculated on primary sleep 

outcomes. Analyses for the primary sleep outcomes (SE, ISI, 

PSQI), using mixed effects regression was also done for partici-

pants who completed all sessions (per-protocol analysis).

RESULTS

2YHUYLHZ
$OO� DQDO\VHV�ZHUH� FRQGXFWHG�XVLQJ�3$6:�6WDWLVWLFV� ������

(formerly SPSS).

3UHOLPLQDU\�$QDO\VHV
2I�WKH����SDUWLFLSDQWV�UDQGRPL]HG�WR�367�RU�&7�������������

participated in all 6 weeks of treatment. Five participants with-

drew from CT, and 2 withdrew from PST. Reported reasons 

for withdrawal included work or other commitments, lack of 

motivation, or lack of time. No further participants were lost 

to follow-up.

'HVFULSWLYH�GDWD�IRU�HDFK�VOHHS�RXWFRPH�DW�HDFK�DVVHVVPHQW�
for each therapy are presented in Table 2. Participants in the 2 

WUHDWPHQWV�GLG�QRW�GLIIHU�VLJQL¿FDQWO\�RQ�SUH�WUHDWPHQW�SULPDU\�
VOHHS�RXWFRPHV��6(��,6,��364,��RU�RQ�VOHHS�GLDU\�VFRUHV��62/��
:$.(��:$62��7676��0'(�$/���7DEOH���SUHVHQWV�GHVFULSWLYH�
LQIRUPDWLRQ�IRU�HDFK�VHFRQGDU\�RXWFRPH��636,�5��332��132��
36:4�� '%$6WRW�� DW� HDFK� DVVHVVPHQW� IRU� WKH� �� WUHDWPHQWV��
7KHUH�ZHUH�QR�VLJQL¿FDQW�EHWZHHQ�WUHDWPHQW�GLIIHUHQFHV�RQ�DQ\�
of the secondary outcomes before treatment.

7UHDWPHQW�&RQVLVWHQF\�&KHFN
Figure 2 presents the mean number of sleep, problem solving 

DQG�FRJQLWLYH�VWUDWHJLHV�LGHQWL¿HG�E\�SDUWLFLSDQWV�LQ�HDFK�WUHDW-
ment for each individual session. There were no differences 

between the treatments in the number of behavioral strategies 

received by participants overall or for any of the sessions. Par-

ticipants in the problem-solving treatment reported receiving 

VLJQL¿FDQWO\�PRUH�SUREOHP�VROYLQJ�VWUDWHJLHV�WKDQ�SDUWLFLSDQWV�
in the cognitive therapy treatment, both overall and for each 

session. Correspondingly, participants in the cognitive therapy 

WUHDWPHQW�UHSRUWHG�UHFHLYLQJ�VLJQL¿FDQWO\�PRUH�FRJQLWLYH�WKHUD-
py strategies than participants in the problem-solving treatment 

both overall and for each session.

For the sessions reviewed by the judge, Ȥ2 analysis was per-

formed on the distribution of strategies used across treatment 

sessions to test for treatment consistency. For both treatments, 

a similar number of general sleep strategies were used, and the 

WUHDWPHQWV� GLG� QRW� GLIIHU� VLJQL¿FDQWO\� LQ� WKH� WRWDO� QXPEHU� RI�
strategies utilized. A 2 × 2 Ȥ2�DQDO\VLV�RQ�WKH�WUHDWPHQW�VSHFL¿F�

Table 2—Means (SD) for each sleep outcome measure by group for 
HDFK�DVVHVVPHQW�DQG�VLJQL¿FDQFH�RI�GLIIHUHQFH�EHWZHHQ�JURXSV�SULRU�WR�
intervention

PST CT 3UH�&RPSDULVRQ
6(����

Pre 66.99 (16.30) 69.40 (11.12) t (46) = 0.73, 
P = 0.47Post Group 77.11 (15.35) 76.34 (12.26)

Post 83.04 (11.89) 82.95 (5.12)
)ROORZ�XS 86.10 (7.56) 85.30 (5.62)

ISI
Pre 17.23 (3.94) 16.93 (4.62) t (46) = 0.24, 

P = 0.82Post Group 14.16 (4.47) 13.55 (4.04)
Post 10.30 (6.29) 7.42 (2.39)
)ROORZ�XS 7.37 (5.55) 7.58 (3.58)

PSQI
Pre 12.17 (2.99) 12.35 (3.02) t (46) = 0.21, 

P = 0.84Post Group 10.75 (4.17) 10.86 (2.62)
Post 8.00 (4.27) 7.39 (2.19)
)ROORZ�XS 7.23 (4.29) 6.11 (2.68)

SOL
Pre 49.71 (43.30) 52.35 (44.45) t (46) = 0.20, 

P = 0.84Post Group 40.49 (52.38) 43.69 (42.30)
Post 25.58 (28.79) 24.65 (16.47)
)ROORZ�XS 13.54 (7.66) 17.45 (13.93)

WAKE
Pre 2.06 (1.10) 1.64 (0.76) t (46) = 1.51, 

P = 0.14Post Group 1.82 (0.80) 1.26 (0.82)
Post 1.58 (1.16) 1.39 (0.77)
)ROORZ�XS 1.68 (1.21) 1.22 (0.65)

WASO
Pre 58.27 (32.05) 51.99 (23.97) t (46) = 0.75, 

P = 0.46Post Group 36.11 (21.23) 36.96 (24.96)
Post 26.31 (19.96) 29.79 (16.41)
)ROORZ�XS 26.65 (21.32) 29.21 (23.69)

TST
Pre 350.54 (94.15) 356.24 (67.33) t (46) = 0.23, 

P = 0.82Post Group 379.83 (87.53) 388.94 (5.45)
Post 398.99 (67.17) 407.47 (36.03)
)ROORZ�XS 426.50 (66.51) 423.58 (35.35)

MED/AL
Pre 2.00 (2.23) 2.29 (2.65) t (43) = 0.39, 

P = 0.67Post Group 2.13 (2.58) 1.62 (2.18)
Post 0.97 (1.95) 0.67 (1.37)
)ROORZ�XS 1.43 (2.23) 0.83 (1.86)

367��SUREOHP�VROYLQJ�WKHUDS\��&7��FRJQLWLYH�WKHUDS\��6(��VOHHS�HI¿FLHQF\��
ISI, Insomnia Severity Index; PSQI, Pittsburgh Sleep Quality Index; SOL, 
VOHHS�RQVHW�ODWHQF\�LQ�PLQXWHV��:$.(��QXPEHU�RI�DZDNHQLQJV��:$62��
PLQXWHV� DZDNH� DIWHU� VOHHS� RQVHW�� 767�� WRWDO� VOHHS� WLPH� LQ� PLQXWHV��
MED/AL, number of nights used medication or alcohol to help sleep.
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strategies across treatments showed that each treatment used 

strategies consistent with PST or CT (Ȥ2� ��������3�����������
signifying minimal contamination across groups and appropri-

ate adherence to the treatments.

0DLQ�2XWFRPHV
Table 4 presents the estimates from the regression model for 

time and time × treatment interactions for all the outcomes. For 

sleep outcomes, time includes 4 assessments (pre, post group, 

SRVW�� IROORZ�XS���ZKLOH� IRU� VHFRQGDU\� RXWFRPHV�� �� SRLQWV� DUH�
used (post group, post, follow-up).

Sleep 2XWFRPHV
7KHUH�ZDV�VLJQL¿FDQW�HIIHFW�IRU�WLPH�IRU�WKH���SULPDU\�VOHHS�

outcomes (SE, ISI, PSQI), indicating that participants reported 

VLJQL¿FDQW� LPSURYHPHQWV� LQ� VOHHS� HI¿FLHQF\� �6(�� DQG� VOHHS�
TXDOLW\� �364,�� DQG� VLJQL¿FDQW� UHGXFWLRQ� LQ� LQVRPQLD� VHYHULW\�
(ISI). The regression estimates indicate that from pre-treatment 

WR�IROORZ�XS�DQ�DYHUDJH�SDUWLFLSDQW�KDG�D�������LPSURYHPHQW�
LQ� VOHHS� HI¿FLHQF\�� DOPRVW� D� ���SRLQW� UHGXFWLRQ� LQ� LQVRPQLD�
severity on the ISIS, and 5.4-point improvement in self-rated 

sleep quality on the PSQI. These effects did not vary between 

WKH�367�DQG�&7��ZLWK�QRQ�VLJQL¿FDQW�WLPH�î�WUHDWPHQW�LQWHUDF-
WLRQV�HIIHFWV�IRU�WKH���SULPDU\�RXWFRPHV�

A similar pattern of result was found for the individual sleep 

RXWFRPHV�IURP�WKH�VOHHS�GLDU\��7KHUH�ZHUH�VLJQL¿FDQW�HIIHFWV�RI�
WLPH�IRU�62/��:$.(��:$62��767��DQG�0('�$/��LQGLFDWLQJ�
overall positive treatment effects on all sleep measures, but no 

differences between PST and CT on the rate of improvement in 

these outcomes.

The analysis using only participants who completed the 6 

VHVVLRQV�VKRZHG�DQ�LGHQWLFDO�SDWWHUQ�RI�UHVXOWV�ZLWK�VLJQL¿FDQW�
LPSURYHPHQWV�RYHU� WLPH��IRU�6(��(VW�� �������3���������� ,6,��
(VW�� �������3����������364,��(VW�� �������3�����������QR�EHWZHHQ�
WUHDWPHQW�GLIIHUHQFH��6(��(VW�� �������3� ��������,6,��(VW�� ��������
3� �������364,��(VW�� ��������3� ��������DQG�QR�GLIIHUHQWLDO�HI-
IHFW�IRU�WLPH�IRU�HDFK�WUHDWPHQW��6(��(VW�� ��������3� �������,6,��
(VW�� ��������3� �������364,��(VW�� ��������3  �������

Table 3—Means (SD) for each secondary outcome measure by group 
IRU�HDFK�DVVHVVPHQW�DQG�VLJQL¿FDQFH�RI�GLIIHUHQFH�EHWZHHQ�JURXSV�SULRU�
to intervention

PST CT 3UH�&RPSDULVRQ
SSPI-R

Pre 104.79 (14.11) 104.09 (15.05) t (45) = 0.16; 
P = 0.87Post Group 104.54 (11.87) 100.64 (13.83)

Post 104.05 (11.78) 103.21 (12.68)
)ROORZ�XS 107.05 (10.36) 102.74 (14.03)

PPO
Pre 97.46 (14.93) 101.30 (15.41) t (45) = 0.87; 

P = 0.39Post Group 100.08 (13.68) 95.59 (12.30)
Post 98.50 (14.83) 96.33 (13.50)
)ROORZ�XS 101.95 (13.84) 96.44 (14.48)

NPO
Pre 100.25 (17.15) 100.87 (18.37) t (45) = 0.12; 

P = 0.91Post Group 101.67 (15.83) 95.55 (15.69)
Post 99.27 (9.12) 99.72 (14.74)
)ROORZ�XS 95.22 (10.44) 98.11 (14.59)

DBAS
Pre 5.01 (1.32) 5.35 (1.38) t (45) = 0.88; 

P = 0.38Post Group 4.87 (0.90) 4.97 (1.29)
Post 3.52 (1.31) 2.25 (0.94)
)ROORZ�XS 3.40 (1.19) 2.41 (0.94)

PSWQ
Pre 50.83 (12.64) 50.17 (13.12) t (45) = 0.17; 

P = 0.86Post Group 53.46 (11.85) 53.36 (14.15)
Post 49.50 (12.44) 49.56 (14.03)
)ROORZ�XS 47.55 (12.02) 47.44 (11.77)

PST, problem-solving therapy; CT, cognitive therapy; SSPI-R, total 
score on Social Problem-Solving Inventory–Revised; PPO, positive 
problem solving orientation from SSPI-R; NPO, negative problem solving 
orientation from SSPI-R; DBAS, total score on dysfunctional beliefs 
and attitudes about sleep; PSWQ, total score from Penn State Worry 
Questionnaire.

)LJXUH��—Mean number of behavioral sleep, problem solving (PS), and cognitive therapy (CT) strategies endorsed by participants in each group for each 
individual therapy session.
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&DWHJRULFDO�2XWFRPHV
%DVHG� RQ� WKH� 6(� FULWHULRQ� RI� �� ����� ���&7� SDUWLFLSDQWV�

and 22 PST participants had clinical insomnia on entry to 

WKH�WULDO��,Q�WKH�&7�FRQGLWLRQ������RI�SDUWLFLSDQWV�DW�SRVW�DQG�
���� DW� IROORZ�XS� QR� ORQJHU�PHW� WKLV� FULWHULRQ�� ,Q� WKH� 367�
FRQGLWLRQ������QR�ORQJHU�PHW�WKLV�FULWHULRQ�SRVW�WKHUDS\�DQG�
���� DW� IROORZ�XS��&KL�6TXDUH� DQDO\VLV� UHYHDOHG� QR� VLJQL¿-

cant differences between the treatments in relation to the pro-

portion of responders on the SE criterion at post (Ȥ2 (1) = 

������3� �������RU�IROORZ�XS��Ȥ2����� �������3� ��������%DVHG�
on ISI criteria, 16 CT participants had pre-intervention scores 

FODVVHG�DV�FOLQLFDO� LQVRPQLD���������ZKHUHDV����367�SDUWLF-

LSDQWV� H[FHHGHG� WKLV� WKUHVKROG�� ,Q� WKH� &7� WUHDWPHQW�� �����
RI�SDUWLFLSDQWV�ZHUH�FODVVHG�DV�UHFRYHUHG�DW�SRVW�DQG�����DW�
IROORZ�XS��,Q�WKH�367�WUHDWPHQW��,6,�VFRUHV�UHÀHFWLQJ�UHFRY-

HU\�ZHUH�IRXQG�IRU�����RI�SDUWLFLSDQWV�SRVW�WKHUDS\�DQG�����
at follow-up. Chi-square analyses comparing the number of 

UHVSRQGHUV� DFURVV� WUHDWPHQWV� UHYHDOHG� QR� VLJQL¿FDQW� GLIIHU-
ences at post (Ȥ2����� �������3� �������RU�RQH�PRQWK�IROORZ�XS�
(Ȥ2����� �������3� �������

We calculated pre to follow-up effect sizes using mean dif-

ference and standardized mean difference (Cohen d) for each 

treatment separately in order to estimate the relative size of 

WKH�WUHDWPHQW�EHQH¿WV�DQG�FRPSDUH�WKH�UHVXOWV�ZLWK�EHQFKPDUN�
effect sizes of CBT-I from previous studies. For SE, the pre 

to follow-up effect sizes for PST was a mean improvement 

RI� ������� �&RKHQ�d�  � ������ ����&,� ������������ DQG� IRU�&7�
��������&RKHQ�d� �����������&,�������������)RU�,6,��WKH�UH-
VSHFWLYH�HIIHFW�VL]HV�ZHUH�D�PHDQ�LPSURYHPHQW�RI������SRLQWV�
(Cohen d  �����������&,������������IRU�367�DQG������SRLQWV�
(Cohen d� �����������&,������������IRU�&7��ZKLOH�IRU�364,�WKH�
HIIHFW�VL]HV�ZHUH�D�PHDQ� LPSURYHPHQW�RI������SRLQWV� �&RKHQ�

d  �����������&,������������IRU�367�DQG������SRLQWV��&RKHQ�
d  �����������&,������������IRU�WKH�&7�JURXS�

6HFRQGDU\�2XWFRPHV
Table 4 also provides the estimates from the regression analy-

sis of the time and time by treatment interaction for the second-

ary outcomes. There were overall time effects for PSWQ and 

IRU�WKH�663,�5��132��DQG�'%$6WRW��EXW�QRW�IRU�332��LQGLFDWLQJ�
VLJQL¿FDQW� UHGXFWLRQV� LQ�ZRUU\��QHJDWLYH�SUREOHP�RULHQWDWLRQ��
and in negative beliefs about sleep and improvements in overall 

problem solving skills across post-group, post-treatment, and 

follow-up assessments. For SSPI-R and PSWQ these effects 

ZHUH�QRW�UHODWHG�WR�WUHDWPHQW��)RU�'%$6WRW��KRZHYHU��WKHUH�ZDV�
D�VLJQL¿FDQW�WLPH�î�WUHDWPHQW�HIIHFW�LQGLFDWLQJ�WKDW�WKH�UDWH�RI�
UHGXFWLRQ�LQ�QHJDWLYH�EHOLHIV�DERXW�VOHHS�ZDV�VLJQL¿FDQWO\�IDVW-
er for CT than the PST group. There was also a notable trend 

IRU�D�WLPH�E\�WUHDWPHQW�LQWHUDFWLRQ�IRU�132��3� �������VXJJHVW-
ing a faster rate of decline in negative problem orientation in 

PST compared to CT across post group, post, and follow-up 

assessments.

DISCUSSION
This study compared a psychological intervention for in-

somnia which combined usual behavioral sleep strategies and 

problem solving training to a CBT intervention combining the 

same behavioral strategies with cognitive therapy. We found 

WKDW� ERWK� LQWHUYHQWLRQV� SURGXFHG� FOLQLFDOO\� LPSRUWDQW� EHQH¿WV�
HQKDQFLQJ� VOHHS� HI¿FLHQF\�� UHGXFLQJ� LQVRPQLD� VHYHULW\� DQG�
improving sleep quality. These gains were maintained for both 

treatments, with most participants being classed as good sleep-

HUV� RQ� WKH� EDVLV� RI� VOHHS� GLDU\� UHSRUWV� DQG� JUHDWHU� WKDQ� ����
of participants self-rating subjective recovery from insomnia at 

Table 4—Mixed effects regression estimates (Est.), standard error of estimate (SE Est.), t, and P value for time and time by treatment interaction for all sleep 
and secondary outcomes

Time Time by Treatment

(VW� 6(�(VW� t P (VW� 6(�(VW� t P
3ULPDU\�VOHHS�RXWFRPHV

SE 5.89 0.70 8.37 < 0.001 -1.22 1.04 -1.17 0.25
ISI -3.29 0.34 9.79 < 0.001 -0.20 0.49 0.41 0.68
PSQI -1.79 0.24 7.45 < 0.001 -0.48 0.36 -1.36 0.18

2WKHU�VOHHS�RXWFRPHV
SOL -12.30 2.01 6.13 < 0.001 1.17 2.94 0.40 0.69
WAKE -0.14 0.06 2.36 0.02 0.08 0.09 0.83 0.41
WASO -10.39 1.93 5.38 < 0.001 2.82 2.86 0.99 0.33
TST 25.08 4.68 5.36 < 0.001 -4.45 6.92 0.64 0.52
MED/AL -0.38 0.15 2.47 0.02 -0.14 0.22 0.62 0.54

6HFRQGDU\�RXWFRPHV
SSPI-R 1.92 0.81 2.39 0.02 -1.07 1.18 0.91 0.37
PPO 0.78 1.05 0.74 0.47 -0.54 1.56 0.35 0.73
NPO -3.64 1.21 3.01 0.01 3.20 1.79 1.79 0.08
DBAS -0.71 0.14 5.07 < 0.001 -0.53 0.20 2.59 0.01
PSWQ -2.81 0.90 3.12 0.003 0.27 1.34 0.20 0.84

6(��VOHHS�HI¿FLHQF\��,6,��,QVRPQLD�6HYHULW\�,QGH[��364,��3LWWVEXUJK�6OHHS�4XDOLW\�,QGH[��62/��VOHHS�RQVHW�ODWHQF\�LQ�PLQXWHV��:$.(��QXPEHU�RI�DZDNHQLQJV��
:$62��PLQXWHV�DZDNH�DIWHU�VOHHS�RQVHW��767��WRWDO�VOHHS�WLPH�LQ�PLQXWHV��0('�$/��QXPEHU�RI�QLJKWV�XVHG�PHGLFDWLRQ�RU�DOFRKRO�WR�KHOS�VOHHS��663,�5��WRWDO�
score on Social Problem-Solving Inventory–Revised; PPO, positive problem solving orientation from SSPI-R; NPO, negative problem solving orientation from 
SSPI-R; DBAS, total score on dysfunctional beliefs and attitudes about sleep; PSWQ, total score from Penn State Worry Questionnaire.

eemd

eemd
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eemd
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one month follow-up. The size of these treatment effects from 

pre-treatment to post treatment and pre-treatment to follow-up 

for both interventions were in keeping with effect sizes reported 

LQ�SUHYLRXV�HI¿FDF\�VWXGLHV�RI�&%7�,����������
The results of the study also provide preliminary support 

for the usefulness of problem solving training as a feasible 

alternative component to cognitive therapy in psychological 

treatments for insomnia. When combined with behavioral strat-

egies, problem solving training had equivalent dropout rates, 

proportion of treatment responders, degree of improvement to 

sleep and daytime function, and pattern of improvement over 

time to the CBT-I intervention combining behavioral strategies 

with cognitive therapy. While there were similar improvements 

in levels of worry for both interventions, there were changes 

VSHFL¿F�WR�HDFK�WUHDWPHQW�FRQVLVWHQW�ZLWK�WKH�XQGHUVWDQGLQJV�RI�
how problem solving treatment and cognitive therapy facilitate 

FKDQJH��7KH�FRJQLWLYH�WKHUDS\�LQWHUYHQWLRQ�SURGXFHG�D�VLJQL¿-

cantly more rapid reduction in negative beliefs about sleep than 

the problem solving training intervention. Similarly, there was 

trend evidence that problem solving treatment reduced general 

negative beliefs about problem solving effectiveness more than 

the cognitive therapy treatment. Considering that both treat-

ments produced improvements in sleep outcomes comparable 

to those found in previous trials of CBT-I, the differential im-

pact on these associated outcomes for problem solving training 

DQG�FRJQLWLYH�WKHUDS\�WUHDWPHQW�VXJJHVW�WKDW�FKDQJH�LQ�VSHFL¿F�
negative beliefs about sleep or about general problems solving 

abilities are not necessary to reduce insomnia at least at one 

PRQWK�IROORZ�XS��:KHWKHU�VSHFL¿F�FRJQLWLYH�FKDQJH�LV�UHTXLUHG�
to maintain improvements in the longer term is unclear.

This relatively short follow-up period is an acknowledged 

limitation to conclusions from the current study. In addition, 

because we did not predict a superiority of one treatment over 

the other, the size of the sample may have not have been large 

enough to detect a real difference between the treatments in 

their impact on the sleep outcomes. We attempted to strengthen 

inferences about outcome equivalence by including a number 

of measures to ensure the two interventions provided to par-

ticipants were distinct so that any real differences in effect on 

sleep should have been realized in the study. In particular, both 

interventions were fully manualized from existing versions of 

problem solving treatment and cognitive therapy, the thera-

pist was supervised in the delivery of each intervention by an 

experienced clinician including supervisory observations of 

sessions, the results from patient endorsement and blind inde-

SHQGHQW� MXGJH¶V�DVVHVVPHQW�GHPRQVWUDWHG�¿GHOLW\�RI� WKH� LQGL-
YLGXDO�VHVVLRQV�WR�WKH�VSHFL¿F�LQWHUYHQWLRQ�FRPSRQHQWV��DV�ZHOO�
as distinctiveness of the interventions delivered in the individ-

ual sessions. In addition, both the intention to treat outcomes 

and the per-protocol analysis indicated no differences between 

WKH�LQWHUYHQWLRQV�LQ�WKH�H[WHQW�RI�WKH�EHQH¿WV�WR�WKH�SDUWLFLSDQWV��
The decision to only compare PST combined with behavioral 

strategies to a version of the recommended psychological in-

WHUYHQWLRQV�IRU�LQVRPQLD��&%7�,��PDNHV�LW�GLI¿FXOW�WR�UXOH�RXW�
the alternative conclusion that the improvements in both groups 

were solely due to the behavioral sleep strategies. While we 

accept this criticism of the study, the tested and recommended 

CBT-I protocols include a cognitive therapy component. In ad-

GLWLRQ��RXU� UHVXOWV� LQFOXGH�VSHFL¿F� LPSDFWV� IRU�HDFK� WUHDWPHQW�

on negative beliefs about sleep (CT) or about problem solving 

VHOI�HI¿FDF\��367��FRQVLVWHQW�ZLWK�WKH�SXWDWLYH�PHFKDQLVP�E\�
which the two interventions effect change, suggesting both are 

active treatment components. Whether the PST or CT compo-

QHQWV�HQKDQFH�WKH�HI¿FDF\�RI�WKH�EHKDYLRUDO�FRPSRQHQWV��KRZ-

ever, remains an untested question.

In view of these limitations, the current results should be 

viewed as preliminary and conclusions from them as tentative 

DW� WKLV�SRLQW�� ,I� LWV�HI¿FDF\� LV�HTXLYDOHQW� WR�&7�� LW� LV�DUJXDEOH�
that PST confers several advantages over CT as a component 

of psychological treatment for insomnia. As PST is a psycho-

logical skills-based intervention aimed at treating a range of 

stress-related conditions, it may be particularly useful for the 

treatment of insomnia presenting with common comorbidities 

such as generalized anxiety disorder, depression, chronic pain, 

DQG�RWKHU�PHGLFDO�LOOQHVV��ZKLFK�PD\�DFFRXQW�IRU�����WR�����
of insomnia presentations.54-57 PST may also aid the application 

of behavioral interventions, with its focus on building a posi-

tive problem orientation, motivation to approach problems con-

VWUXFWLYHO\��DQG�VHOI�HI¿FDF\�IRU�VROYLQJ�SUREOHPV�VXFFHVVIXOO\��
Addressing negative problem orientation seems particularly 

important in populations of chronic insomnia sufferers, as it has 

been clinically noted that this population commonly become re-

signed to beliefs regarding the permanence of their problems.�� 

PST may also be administered in a general practice context, as 

recent evidence shows the effectiveness of PST in treating emo-

tional disorders, particularly depression, when administered by 

general or nurse practitioners,����� and its use for this purpose 

is currently advocated in Australia.61 This might address key 

issues surrounding the current lack of accessible treatments for 

insomnia, which is particularly pertinent to the dissemination of 

CBT-I. Given that PST is focused on building broader rational 

DQG�SRVLWLYH�FRSLQJ�VNLOOV��WKH�SRWHQWLDO�EHQH¿W�IRU�UHODSVH�SUH-
vention and maintenance of functional coping when faced with 

stress in the longer-term is worth noting.

CONCLUSION
Insomnia is a stress-related disruption to sleep, perpetuated by 

cognitive and physiological hyperarousal and associated learn-

ing. Interventions targeting problem solving have been shown 

WR� JLYH� DQ� DGGLWLYH� EHQH¿W� WR� H[LVWLQJ� EHKDYLRUDO� WUHDWPHQWV��
The present study adds preliminary evidence demonstrating 

WKH�HI¿FDF\�RI�EHKDYLRUDO�VWUDWHJLHV�DQG�SUREOHP�VROYLQJ�WUHDW-
ment for insomnia when directly compared to behavioral strate-

gies and cognitive therapy. It would be productive for future 

research to further examine problem-solving interventions and 

their application to insomnia, in particular, to explore the role 

and improvement of negative problem orientation.

ABBREVIATIONS
CBT, cognitive behavior therapy

CT, cognitive therapy

'%$6��'\VIXQFWLRQDO�%HOLHIV�DQG�$WWLWXGHV�DERXW�6OHHS�
Scale

'6,6'��'XNH�6WUXFWXUHG�,QWHUYLHZ�IRU�6OHHS�'LVRUGHUV
ISI, Insomnia Severity Index

MINI, Mini International Neuropsychiatric Interview

PSQI, Pittsburgh Sleep Quality Index

PSWQ, Penn State Worry Questionnaire

eemd

eemd

eemd
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PST, problem-solving therapy

6(��VOHHS�HI¿FLHQF\
62/��VOHHS�RQVHW�ODWHQF\
SPSI- R:S, Social Problem-Solving Inventory–Revised: 

Short-form

TST, total sleep time

WAKE, number of awakenings

:$62��ZDNH�DIWHU�VOHHS�RQVHW
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