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A B S T R A C T

The estimated prevalence of insomnia in cancer patients varies between 20% and 50%,

which is substantially higher than the general population. To date, little is known about

the risk factors for insomnia in patients with cancer. This study examines the prevalence

and predictors of insomnia in a population-based sample of women with ovarian cancer.

Participants were 772 women participating in the Australian Ovarian Cancer Study –

Quality of Life Study. Insomnia was assessed using the Insomnia Severity Index (ISI). Demo-

graphic, disease and treatment variables, and psychosocial variables, including anxiety and

depression, support care needs and social support and coping, were investigated as poten-

tial predictors of insomnia. Twenty-seven percent of women reported sub-clinical symp-

toms of insomnia (ISI score 8–14) and 17% reported clinically significant insomnia (ISI

score 15–28). Three variables were significant predictors of clinically significant insomnia:

young age (<50 years: Odds Ratio (OR) = 2.36; Confidence Interval (CI) 1.06–5.26; 50–59 years:

OR = 2.73; CI 1.33–5.64) relative to 70+ years; higher unmet needs in the physical/daily living

domain (OR = 1.02; CI 1.01–1.03) and elevated anxiety (sub-clinical anxiety (Hospital Anxiety

and Depression Scale (HADS) score 8–10): OR = 1.83; CI 1.04–3.24; clinical anxiety (HADS

score 11–21): OR = 2.03; CI 1.08–3.85). In contrast to predictors of primary insomnia, women

with cancer aged <60 years were more likely to report clinical levels of insomnia than

women of 70+ years. Consistent with primary insomnia, elevated anxiety predicted
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insomnia in women with ovarian cancer. Given that both anxiety and insomnia are

relatively common, and the relationship may potentially be bi-directional, the efficacy of

interventions targeting insomnia and anxiety, rather than insomnia alone, is worthy of

consideration.

� 2009 Elsevier Ltd. All rights reserved.
1. Introduction

Sleep disturbance is both a common occurrence and a ne-

glected problem in cancer patients.1,2 Insomnia is the most

common type of sleep disturbance and refers to a range of

sleep-related symptoms. Symptoms include: difficulty in fall-

ing and staying asleep; early morning wakening with inability

to resume sleep and non-restorative sleep. These symptoms

can lead to increased levels of distress and impairment in

daytime functioning.1,3 Psychological and behavioural conse-

quences include daytime fatigue, mood disturbance and psy-

chiatric disorders, and difficulties in memory and

concentration.1,4 Physiological and physical consequences in-

clude, greater perception of pain, immunosuppression and

may possibly adversely impact on survival.1,5

In their 2001 review, Savard and Morin1 estimate that be-

tween 30% and 50% of newly diagnosed cancer patients report

insomnia. Several years after treatment, 23–44% of cancer

survivors were still reporting symptoms of insomnia, indicat-

ing that insomnia may become a chronic problem if left un-

treated.2,6 Many of these studies assessed insomnia using a

single item measure, with heterogeneous samples of cancer

patients and/or small sample sizes. Using a single item to as-

sess insomnia has been criticised as insufficient to capture

the full symptomatology of insomnia and therefore to ade-

quately distinguish between sub-clinical and clinically signif-

icant insomnia.7

More recent studies have used clinical interviews or vali-

dated questionnaires to assess and classify symptoms of

insomnia. Savard and colleagues2 reported that 51% of non-

metastatic breast cancer survivors who received radiotherapy

had symptoms of insomnia, with 19% meeting criteria for

clinically significant insomnia. Davidson and colleagues8 re-

ported that 30% of cancer survivors attending out-patient

clinics had clinical levels of insomnia. Insomnia was most

common in breast (38%), lung (37%), gastrointestinal (32%)

and gynaecological (29%) cancer patients. Similarly, Bardwell

and colleagues9 reported that 39% of women with stages I–

IIIA breast cancer had clinically significant insomnia up to 4

years post-diagnosis. While definitions and measures vary,

sleep disturbance and clinically significant insomnia are a

substantial problem in cancer patients, and the prevalence

of insomnia is greater than the 7.0–9.5% reported in general

population studies.10

Three studies have reported data on sleeping difficulties in

women with ovarian cancer. All three used a single item

question among a list of symptoms. The estimates varied be-

tween 46% and 60% of ovarian cancer patients and survi-

vors,11,12 while Donovan and colleagues13 found that current

ovarian cancer patients reported sleep disturbance as the

third most severe symptom from a list of 22 symptoms.
From the general insomnia literature, various risk factors

have been identified, including older age, female gender, low-

er socio-economic status/education, divorced/single status,

poorer physical health and physical symptoms such as pain,

poorer mental health and life event stress.10,14,15 Despite the

high prevalence of insomnia in cancer patients, and the likely

negative impact of this on quality of life,5 few data are avail-

able regarding risk factors for insomnia in cancer patients,

and none specifically for women with ovarian cancer.

In 300 non-metastatic breast cancer survivors, Savard and

colleagues2 identified sick leave, unemployment, widowhood,

lumpectomy, chemotherapy and surprisingly, a lower stage of

cancer that were associated with sub-clinical and clinically

significant insomnia. Davidson and colleagues8 reported that

fatigue, younger age, leg restlessness, use of sleeping pills,

low mood, frightening dreams, concerns and recent cancer

surgery, were associated with insomnia in a heterogeneous

group of cancer survivors. In patients registering for palliative

care, Akechi and colleagues16 reported younger age, diarrhoea

and living alone as associated with current insomnia. In-

creased psychological distress between baseline and follow-

up significantly predicted insomnia at follow-up, while

increasing physical symptoms, declining physical functioning

and use of new drugs potentially impacting on sleep, either

positively or negatively, were not predictive.

Bardwell and colleagues9 have undertaken the only com-

prehensive study of risk factors for insomnia in cancer pa-

tients. In 2645 early breast cancer survivors, cancer-related

variables, personal characteristics, health behaviours, physi-

cal symptoms and psychosocial variables were examined as

potential predictors. Several factors were associated with

insomnia in univariate analyses, including lower education,

less physical activity, more pain, vasomotor, genitourinary,

gastrointestinal symptoms, less social support, more social

strain, life events and depressive symptoms. However, in

multivariate analysis, only depressive symptoms and vaso-

motor symptoms (night sweats in particular) were significant

predictors of insomnia.

In summary, research to date indicates that insomnia is a

significant problem for cancer patients and survivors, and

suggests that the prevalence of insomnia is significantly

greater than in the general population. We identified only four

studies exploring predictors of insomnia, two in heteroge-

neous samples of cancer patients and two in women with

early breast cancer. Younger age and low mood were the only

significant predictors of insomnia in more than one study.

The aims of the current study were to:

1. Describe the prevalence of insomnia in a population-based

sample of women with both early and late stage ovarian

cancer.
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2. Identify demographic, medical and psychological predic-

tors of insomnia in women with ovarian cancer.

2. Methods

2.1. Australian Ovarian Cancer Study Quality of Life
Study (AOCS QoL Study)

The Australian Ovarian Cancer Study (AOCS) is a population-

based study, recruiting women aged 18–79 years with epithe-

lial ovarian cancer (including fallopian tube and primary per-

itoneal cancers) between 2002 and 2006. Details of the study

have been described elsewhere.17 In short, women were re-

cruited through major treatment centres (prior to surgery

when possible) and state-based cancer registries. AOCS col-

lects detailed behavioural, environmental and dietary data

relating to the period ending one year prior to diagnosis,

and on-going treatment and outcome data. The AOCS Quality

of Life (QoL) study is a sub-study, which investigates the role

of psychosocial factors, including psychological distress,

social support and unmet supportive care needs, in predicting

QoL, recurrence and survival in ovarian cancer.

2.2. Participants

AOCS participants with invasive cancer who were alive in May

2005 or recruited after this date were invited to participate in

the QoL study. Women were initially contacted by a member

of the AOCS team at the Queensland Institute of Medical Re-

search to preserve confidentiality. Initial contact via mail out-

lined the study and provided an opt-in/opt-out card, and

sought permission for their name and contact details to be for-

warded to the QoL study team. Non-responders were contacted

by telephone by the AOCS team within seven days to confirm

interest. Women consenting to be contacted by the QoL team

were mailed an information statement, consent form, ques-

tionnaire booklet and a reply paid envelope. Women were given

the option of declining participation or seeking more informa-

tion by contacting the QoL study research co-ordinator.

Participants were specifically asked to check for missing

answers before returning the questionnaire. Generally, if

more than one item on any questionnaire was missing, the

participant was contacted to complete the missing item.

Missing data on the psychological questionnaires were there-

fore minimal.

Approval for the study was obtained from The University

of Sydney and Queensland Institute of Medical Research Hu-

man Research Ethics Committees and all participating sites.
2.3. Measures

2.3.1. Primary outcome measure
Insomnia was measured using the 7-item Insomnia Severity

Index (ISI).18 This questionnaire asks about problems con-

cerning: sleep onset; sleep maintenance; early morning awak-

enings; sleep satisfaction; perceived interference of sleep

difficulties with daytime functioning; noticeability of sleep

problems by others and distress caused by sleep difficulties.
The response options for each item are scored 0–4, and are

summed to give a range of possible scores between 0 and

28. A score between 0 and 7 indicated no sleep impairment;

8 and 14 sub-threshold sleep impairment; 15 and 21 moderate

sleep impairment; and 22 and 28, severe sleep impairment. In

this study, an ISI score between 8 and 14 was classified as sub-

clinical insomnia, and an ISI score between 15 and 28 was

classified as clinically significant insomnia. The ISI has been

validated in patients with sleep disorders and cancer patients,

has good internal consistency (Cronbach’s alpha 0.65–0.78),

test–retest reliability (R = 0.73–0.83) and convergent validity

when compared with sleep diary data.19 The ISI is recom-

mended as a standard assessment for the evaluation of

insomnia in clinical populations.

2.3.2. Predictor variables

1. Socio-demographics: Education, work status and marital status

were accessed via AOCS. Regional area (metropolitan and

regional/remote) was calculated using the postcode of res-

idential addresses. Age was calculated using date of birth

and date of QoL questionnaire completion.

2. Disease and treatment: Time elapsed between initial diagnosis

and completion of questionnaire, surgical stages (I–IV) (FIGO,

International Federation of Gynecology and Obstetric clas-

sification), primary tumour site (ovary, peritoneal and fallo-

pian tube) and tumour type (epithelial and non-epithelial)

were accessed through AOCS. Current treatment (chemo-

therapy, radiotherapy and hormonal treatment) was col-

lected via questionnaire, or from AOCS if missing.

3. Unmet needs were assessed with the 34-item Supportive

Care Needs Survey (SCNS-34).20 This survey measures the

level of unmet needs across five domains: psychological;

health information; physical and daily living; patient care

and sexuality. Scores on each domain are scaled to range

between 0 and 100, with higher scores reflecting higher

unmet needs.

4. Psychological:

(a) Anxiety and depression were assessed using the 14-

item Hospital Anxiety and Depression Scale

(HADS),21 which is a commonly used measure of

emotional disturbance, widely used in cancer

patients. Two sub-scales distinguish between anxi-

ety and depression. Within each sub-scale, scores

distinguish between ‘normal’ (0–7), ‘sub-clinical’ (8–

10) and ‘clinical’ (11–21) anxiety and depression.

(b) Social support was assessed using the 8-item Duke

UNC Functional Social Support Questionnaire22

which measures a person’s satisfaction with the

functional and affective aspects of their social sup-

port. Scores range between 8 and 40, with higher

scores indicating greater support.

(c) Psychological adjustment to cancer was measured using

the helplessness/hopelessness and minimisation

sub-scales of the Mental Adjustment to Cancer

(MAC) Scale.23 The MAC sub-scales are reliable and

widely validated, and measure particular styles of

coping or adjustment to cancer that have been

linked to cancer outcome. Helplessness/hopeless-

ness scores range between 6 and 24, with higher



Table 1 – Clinical and histopathological characteristics of
the ovarian cancer cohort.

Characteristic Number of patients %

Patient characteristics (n = 796)

Age, years

Median 60.5

Range 22–82

Stage
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scores reflecting greater helplessness/hopelessness.

Minimisation scores range between 5 and 20, with

higher scores reflecting higher minimisation.

(d) Current treatment for mental health problems: Patients

were asked: In the last three months have you been

taking any medication, or having other treatment,

for mental health problems? Patients were classified

as currently having treatment if they responded Yes.
I 153 19.7

II 81 10.4

III 486 62.6

IV 56 7.2

Primary site

Ovary 667 83.8

Peritoneum 74 9.3

Fallopian tube 31 3.9

Ovary/peritoneal 24 3.0

Histology

Epithelial

Serous 520 65.3

Mucinous 27 3.4

Endometrioid 92 11.6

Clear cell 47 5.9

Other 89 11.2

Other – sub-type not knowna 15 1.9

Non-epithelial

Germ cell 3 0.4

Granulosa cell 3 0.4

a Including adenosarcoma, adenocarcinoma and carcinoma

(undifferentiated or not otherwise specified).
2.4. Statistical analyses

Data were analysed using SPSS 15.0 for windows (SPSS Inc.,

Chicago). The response rate was calculated. Descriptive sta-

tistics included frequencies and means with standard devia-

tions. When relevant, if there were small numbers of

respondents in a category or based on theoretical consider-

ations, responses were collapsed into fewer categories. Binary

logistic regression was conducted in five steps with the aim of

identifying independent predictors of clinically significant

insomnia, and the relative importance of specific predictors

of clinically significant insomnia. The associations between

insomnia and (1) demographics, (2) disease and treatment

variables, (3) unmet needs and (4) psychological adjustment,

psychological consequences and current treatment for men-

tal health problems were assessed. As the majority of predic-

tors were associated with age, the analyses were age adjusted.

Significance was set at p < 0.05. Significant predictors of clin-

ical insomnia in Steps 1–4 were included in the final fully ad-

justed model (Step 5).

3. Results

3.1. Participant demographic and disease characteristics

Between May 2005 and December 2006, 1204 eligible AOCS

participants were invited into the QoL study. Of these women,

293 women declined and a further 115 did not complete the

questionnaire. A total of 796 women completed the baseline

questionnaire (66%). Clinical and histopathological character-

istics of the cohort are displayed in Table 1. Responders and

non-responders (including refusals, deaths and loss of con-

tact) were similar in terms of age and marital status.

Responders were more likely to have a university education

(16%) than non-responders (10%), and not surprisingly,

responders were less likely to have advanced-stage disease

at diagnosis (70%) than non-responders (77%).

Participating women had a mean age of 60 years (range 22–

82) and the majority married. Approximately 70% were diag-

nosed with stage III/IV disease, an average 19 (SD 10) months

previously. Twenty-two percent are currently having treat-

ment. Further demographic, disease and treatment details

and the relationship with clinically significant insomnia are

displayed in Table 2. Among these variables, only younger

age significantly predicted insomnia in univariate analyses.

3.2. Insomnia

Data from the Insomnia Severity Index were available for 772

participants. Over half (56.3%) reported no sleep impairment,
26.8% reported sub-clinical insomnia and 16.8% reported clin-

ically significant insomnia. Table 3 displays the mean total ISI

score, the mean score and the percentage for each item re-

sponse. The most common symptoms reported were dissatis-

faction with sleep pattern, difficulty in staying asleep, waking

early and interference with daily functioning.

3.3. Psychological variables

Descriptives and results of the univariate analyses for poten-

tial psychological predictors are displayed in Table 4. Higher

unmet needs, higher helplessness/hopelessness, lower mini-

misation, lower social support, higher anxiety, higher depres-

sion and currently having treatment for mental health

problems were all significantly associated with clinically sig-

nificant insomnia.

3.4. Predictors of insomnia

Using clinically significant insomnia as the outcome variable,

binary logistic regression analyses were undertaken to deter-

mine the relative importance of demographic, biomedical,

unmet needs and psychological variables as predictors (see

Table 5). The final model included the significant predictors

of insomnia identified in Steps 1–4. Individual variables con-

tributing to the variance in insomnia included: younger age

(<50 years: Odds Ratio (OR) = 2.36 (95% Confidence Interval

(CI) 1.06–5.26); 50–59 years: OR = 2.73 (CI 1.33–5.64), compared



Table 2 – Descriptives for demographic, disease, and treatment characteristics and univariate Odds Ratios (ORs) and 95%
Confidence Intervals (95% CIs) for clinically significant insomnia.

N (772) % (100) ORa CI (95%) p

Age (years)

<50 115 14.9 3.54 1.71–7.34 0.04

50–59 239 31.0 3.21 1.65–6.24 0.001

60–69 274 35.5 1.66 0.84–3.31 0.001

70+ (reference) 144 18.7 1 –

Education

School (612 years) 373 48.3 1.83 0.98–3.42 0.18

TAFE/college 256 33.2 1.97 1.07–3.63 0.03

University (reference) 129 16.3 1 –

Work status

Full time (reference) 189 24.5 1 –

Part time 123 15.9 1.32 0.72–2.43 0.41

Not employed 486 50.0 1.72 1.00–2.94 0.13

Regional area

Major city (reference) 494 64.0 1 –

Regional/remote area 278 36.0 1.04 0.69–1.55 0.64

Marital status

Married/defacto (reference) 546 70.7 1 –

Widowed/divorced/separated 154 19.9 1.34 0.81–2.20 0.17

Never married 46 6.0 0.61 0.24–1.50 0.51

Disease stage at diagnosis

Early (stage I/II) (reference) 223 29.7 1 –

Late (stage III/IV) 529 68.5 1.09 0.71–1.67 0.81

Primary tumour site

Ovary (reference) 646 83.7 1 –

Peritoneal/fallopian tube/multiple 126 16.3 1.49 0.90–2.48 0.09

Tumour type

Epithelial (reference) 752 97.4 1 –

Non-epithelial/unknown sub-type 20 2.6 2.56 0.98–6.80 0.054

Months post-diagnosis (mean (SD) 18.7 10.3 1.00 0.98–1.02 0.87

Current treatment for cancer

No (reference) 564 73.1 1 –

Yes 167 21.6 1.21 0.76–1.91 0.51

a Adjusted for age.
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to women aged 70+ years; higher levels of unmet needs in the

physical/ daily living domain (OR = 1.02, CI 1.01–1.03); and

greater anxiety (sub-clinical anxiety: OR = 1.83, CI 1.04–3.24;

clinical anxiety: OR = 2.03, 1.08–3.85). Psychological unmet

needs, helplessness/hopelessness and treatment for mental

health problems, were no longer statistically significant.

In an attempt to better understand the relationship be-

tween unmet needs in the physical and daily living domain

and insomnia, a binary logistic regression was conducted

including the individual items as predictors. A single item,

namely lack of energy and tiredness, was significantly associ-

ated with insomnia (OR = 1.68; CI 1.30–2.17).

4. Discussion

In this large and representative sample of women with ovar-

ian cancer, insomnia was reported by 44% of the sample, with

17% (130/772) experiencing clinically significant insomnia.

This result is similar to the earlier studies of cancer patients,

in which 20–50% have sub-clinical symptoms of insomnia and
about 20% with clinically significant insomnia.1,2,8,9,16,24 Previ-

ous studies of women with ovarian cancer have not focused

specifically on insomnia but have reported rates of sleeping

difficulties between 40% and 60%.11–13

The most prevalent concerns reported in the present study

were dissatisfaction with sleep quality, and difficulty in

remaining asleep, with 29% of women reporting that their

insomnia interferes with their daily function. The focus of

interventions such as Cognitive Behaviour Therapy (CBT)

tends to be upon eliminating maintaining factors and re-

instating more normal sleep. Understanding the triggers

and maintainers of insomnia in these women is critical to al-

low effective intervention.25

In this sample three variables were linked to a higher risk

of insomnia: younger age, a general lack of energy and

raised levels of anxiety. The first is somewhat surprising, gi-

ven that older age is usually associated with insomnia.10

Bardwell and colleagues9 found that older age was associ-

ated with insomnia in women with early breast cancer.

Two significant differences between the Bardwell and



Table 3 – Impairment of sleep in women with ovarian cancer as measured by the Insomnia Severity Index (ISI): Mean
scores, item responses and number of patients with scores indicating no sleep impairment, sub-threshold, moderate and
severe sleep impairment (N = 772).

ISI total score mean (SD) 6.6 (7.3)
ISI item responses and scores Item responses (%) (range 0–4) Mean (SD)

0 1 2 3 4

1. Difficulty in falling asleepa 56.6 14.2 18.3 8.0 2.8 0.86 (1.1)

2. Difficulty in staying asleepa 50.9 11.5 21.8 13.3 3.6 1.06 (1.2)

3. Waking up too earlya 56.1 10.9 17.6 10.3 4.9 0.97 (1.3)

4. Satisfaction with sleep patternb 46.3 5.9 13.0 28.5 6.4 1.43 (1.5)

5. Interferes with daily functionc 50.8 20.0 18.2 7.3 3.6 0.93 (1.1)

6. Noticeable by othersc 63.8 19.2 12.1 3.5 1.3 0.59 (0.9)

7. Worried about sleep problemc 57.8 20.9 13.9 4.7 2.7 0.74 (1.0)

Sleep impairment categorical N %

None (0–7) 435 56.3

Sub-threshold (sub-clinical insomnia) (8–14) 207 26.8

Moderate (15–21) 105 13.6

Severe (22–28) 25 3.2

Moderate – severe (clinically significant insomnia) (15–28) 130 16.8

a 0 – ‘none’, 1 – ‘mild’, 2 – ‘moderate’, 3 – ‘severe’ and 4 – ‘very severe’.

b 0 – ‘very satisfied’, 1 – ‘satisfied’, 2 – ‘neutral’, 3 – ‘dissatisfied’ and 4 – ‘very dissatisfied’.

c 0 – ‘not at all’, 1 – ‘a little’, 2 – ‘somewhat’, 3 – ‘much’ and 4 – ‘very much’.
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colleagues study and the present study are important to be

noted; namely the substantially better survival rate in early

breast cancer compared with ovarian cancer, and the differ-
Table 4 – Descriptives for psychosocial variables, univariate Od
associations with clinically significant insomnia.

Continuous variables Mean S

Unmet needs (SCNS-34)

Physical and daily living (0–100) 24.7 24

Psychological (0–100) 30.5 25

Sexual (0–100) 18.7 25

Care-related (0–100) 17.3 19

Informational (0–100) 23.1 22

Total unmet needs 113.8 92

Adjustment to cancer (MAC)

Helplessness/hopelessness (6–24) 9.3 3

Minimisation (5–20) 16.1 2

Social support (Duke UNC) (8–40) 34.6 6

Categorical variables N %

Anxiety (HADS)

Normal (0–7) (reference) 545 68

Sub-clinical (8–10) 129 16

Clinical (11+) 118 14

Depression (HADS)

Normal (0–7) (reference) 676 84

Sub-clinical (8–10) 70 8

Clinical (11+) 46 5

Current treatment for mental health problems

No (reference) 637 80

Yes 144 18

a Age adjusted.

b Odds ratio per one point change.
ent measures of insomnia used by Bardwell and colleagues

(WHI-IRS) which does not include items related to sleep

dissatisfaction and daytime dysfunction. However, both
ds Ratios (ORs) and 95% Confidence Intervals (95% CIs) for

D ORa CI (95%) p

.7 1.03b 1.03–1.04 0.001

.5 1.04b 1.03–1.04 0.001

.9 1.02b 1.01–1.02 0.001

.7 1.03b 1.02–1.04 0.001

.6 1.02b 1.02–1.03 0.001

.0 1.01b 1.01–1.01 0.001

.4 1.22 1.15–1.28 0.001

.8 0.92 0.86–0.98 0.009

.2 0.93 0.90–0.96 0.001

ORa CI (95%)

.5 1 –

.3 2.99 1.81–4.94 0.001

.9 6.33 3.92–10.23 0.001

.9 1 –

.8 3.78 2.16–6.63 0.001

.8 7.13 3.75–13.54 0.001

.0 1 –

.1 3.20 2.10–4.86 0.001



Table 5 – Predictors of clinically significant insomnia: Final fully adjusted logistic regression model.

OR (95% CI) p

Age (reference: 70+ years) 1

60–69 1.24 (0.59–2.60) 0.57

50–59 2.73 (1.33–5.64) <0.01

<50 2.36 (1.06–5.26) 0.04

Unmet needs (continuous)

Physical and daily living 1.02 (1.01–1.03) <0.01

Psychological 1.01 (1.00–1.02) 0.15

Adjustment to cancer (MAC) (continuous)

Helplessness/hopelessness 1.07 (0.99–1.15) 0.08

– –

Anxiety (HADS) (reference: normal) 1

Sub-clinical 1.83 (1.04–3.24) 0.04

Clinical 2.03 (1.08–3.85) 0.03

Current treatment for mental health (reference: yes) 1

1.41 (0.86–2.32) 0.17

v2 = 131.5

p < 0.001
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Davidson and colleagues.8 and Akechi and colleagues16 also

found that younger age was predictive of insomnia in can-

cer patients. We split the sample into those under and over

age 60, with the majority of those being under 60 in the 50–

59 age bracket. Perhaps this group was most likely to be

experiencing peri-menopausal symptoms, which are known

to increase insomnia, while even the younger women are

likely to have been pushed into menopause by the surgery

and chemotherapy they were experiencing. Lamberg26 re-

port that 50% of women 55–64 years of age report dissatis-

faction with sleeping poorly. Sleep dissatisfaction (as

reported on the ISI items 3 and 4) was high in our sample,

and this has been shown to increase the likelihood of indi-

viduals presenting with a mental health disorder.27 Alterna-

tively, younger age is known to be correlated with greater

distress in cancer patients,28 and this may have contributed

to their higher number of insomnia symptoms.

Unsurprisingly, a lack of energy was related to insomnia:

however, it is difficult to know which symptom comes first.

If a lack of energy discourages physical activity, this may con-

tribute to insomnia, but equally, poor sleep will produce low

energy. Other physical issues in this study, such as pain, were

not related to insomnia. Most women reported low levels of

unmet need in these areas, suggesting that pain and symp-

tom control were effective. Thus improving palliative care will

be unlikely to solve the sleep problems of these women.

Surprisingly, disease-related variables such as stage, time

since diagnosis and current treatment status were also unre-

lated to insomnia. We had thought that women with more ad-

vanced disease and/or those currently on treatment would be

suffering more, both physically and emotionally, and would

be more vulnerable to insomnia. Unfortunately, we did not

ask women how long they had been experiencing sleep diffi-

culties prior to diagnosis, and as this analysis was cross-sec-

tional, we cannot comment on the persistence of symptoms

at this time. We intend to analyse our longitudinal data once

this is available, and further studies to answer these impor-

tant questions.
Women who were even moderately anxious had a higher

risk of insomnia, but depression was unrelated to insomnia

in the multivariate analysis. It is not surprising that 31% of

our sample reported moderate to severe anxiety–perhaps it

is more surprising that depression rates were relatively low

(14%). However, this is a common finding in studies of psy-

chological morbidity in cancer patients.29 It has been sug-

gested that resilience in cancer patients is high, perhaps

because the perspective on life has shifted.30 Nevertheless

the link between anxiety and insomnia suggests a potential

avenue for intervention.

With respect to unmet needs and insomnia, while higher

unmet needs in the physical and daily living domain were

statistically significant predictors, the odds ratio was modest

(1.02) and it is difficult to determine the clinical significance of

this. Examination of the individual items of the unmet needs

data in this sample reveals that the highest levels of unmet

needs reported are: help in dealing with fear of recurrence

(48%), help with dealing with their concern about the worries

of those around them (44%) and with living with uncertainty

(43%). The evidence for the efficacy of Cognitive Behaviour

Therapy (CBT) in treating insomnia is well established. How-

ever, in this context, CBT alone may not be sufficient to target

these anxieties and fears which are unfortunately realistic.

Recently, methods such as mindfulness-based stress reduc-

tion training31 have been utilised to assist women to focus

on the moment and increase relaxation, and may be useful

here, either alone or in combination with cognitive behaviour

therapy.32 The fact that women who coped by minimising the

impact of cancer on their lives were less prone to insomnia in

this sample (at least in the univariate analysis) suggests that

assisting women in this fashion may be helpful.

4.1. Limitations of the study and conclusions

Although the study sample was recruited from a population-

based study sample, the 66% response rate means that the

findings may not be relevant for all women with ovarian
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cancer. Furthermore, only women with ovarian cancer were

recruited and the results may not be generalisable to people

with cancer at other sites. This was a cross-sectional study,

so causation can only be inferred. A large-scale prospective

study, such as that conducted by Akechi and colleagues,16

with multiple strategies to ensure a high retention rate, is re-

quired. Nevertheless, this study has highlighted the extent of

insomnia as a problem in people with cancer, and some po-

tential avenues for clinical intervention which should be fur-

ther explored. Interventions that target anxiety and insomnia

together may be most efficacious.
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