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ABSTRACT
Purpose: Individuals diagnosed with a high-grade haematological malignancy are at high risk for
psychosocial distress. This study aimed to examine the effectiveness of a web-based information tool and
nurse delivered telephone support in reducing: (i) unmet information needs; (ii) depression; and (iii) anxiety,
among haematological cancer patients and their support persons.
Methods: Patients with a new diagnosis of acute myeloid leukemia, acute lymphoblastic leukemia, Burkitt
lymphoma, or lymphoblastic lymphoma and their support persons were enrolled in a prospective multi-site
randomised trial. Participants received either access to an online information tool and telephone support from
a haematology nurse, or usual care. Outcome data were collected 2, 4, 8 and 12 weeks post-recruitment. The
primary endpoint was unmet information needs.
Results: Data from 60 patients and 15 support persons were included in the analysis. There were no
statistically significant differences in unmet information needs, depression or anxiety between intervention
and control groups for patients. Patients in both groups demonstrated a decrease in information needs over
the intervention period. Post-hoc analyses revealed that patients who did not achieve remission with the first
cycle of treatment experienced increased anxiety from 4 weeks until the end of the study (p=0.008).
Conclusions: A web-based information tool and nurse delivered telephone support did not reduce unmet
information needs, depression or anxiety among haematological cancer patients, however this finding is
inconclusive given the low power of the study.
Implications for Psychosocial Providers or Policy: Patients who do not achieve remission are at high risk
of anxiety, and may benefit from targeted psychological intervention.

Keywords: Hematologic Neoplasms; Leukemia; Depression; Anxiety; Randomized Controlled Trial
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INTRODUCTION
Individuals diagnosed with a high grade haematological malignancy are likely to experience prolonged
hospital admission associated with intensive chemotherapy [1]. Treatment often commences rapidly
following admission, and information is provided when patients are undergoing several painful procedures,
commencing a multi-drug chemotherapy protocol [2], and facing prolonged absence from work or training
and significant mortality and morbidity risks. Newly diagnosed haematological cancer patients experience
higher levels of anxiety (23%)[3]and depression (17%) [3] than those with other cancer types.
Haematological cancer patients (27%) and their support persons (29%) also report unmet supportive care
needs in relation to finances, emotional support, and information [4]. Specific information needs were related
to accessing up-to-date information (9%) presented in a way they could understand (7%) [4]. It is critical that
supportive care interventions are developed to assist these patients to deal with the psychosocial impacts of
their cancer diagnosis.

Acute haematological cancer patients often have limited time to make decisions about whether or not to have
a specific treatment, such as intensive multi-agent chemotherapy, or palliative care with transfusion support,
or be involved in clinical trials. Ensuring patients are provided with tailored information to enable decision
making is important for minimising unmet information needs and distress [5]. Several interventions have
been effective in improving engagement of cancer patients in decision making, decreasing anxiety, and
improving understanding of cancer-related information [6]. Such strategies include treatment decision-aids
[7], patient question prompt lists [6], multiple consultations [8], and educational videos to prepare patients
for what to expect during treatment [9]. While these strategies have been demonstrated to enhance patients’
understanding of cancer related information, there is strong evidence that patients differ in the amount and
type of information they wish to receive, and their preferred formats for accessing information [10, 11].
Tailoring information to meet the needs and preferences of patients improves information recall, reduces
anxiety, and improves satisfaction with care [12, 13].

The internet is increasingly used by cancer patients as a resource for information and support [14, 15]. Webbased interventions can be structured around the preferences of patients [16], allowing them to determine
when, what type, and how often they access information [16]. Tailored web-based information has numerous
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advantages over standard information that can be located on the internet. Several reviews report evidence for
the effectiveness of Web-based interventions for improving psychosocial outcomes, however the included
studies were limited by lack of scientific rigor and mixed findings [17, 18]. These reviews also reveal a
paucity of published research examining the effectiveness of Web-based interventions to improve
psychosocial outcomes for haematological cancer patients specifically, with previous trials typically
focussing on outpatients and patients later in the disease trajectory. There is a need to evaluate the
effectiveness of Web-based interventions in this under-researched group.

Aims
Primary aim: To determine, using a prospective randomised controlled trial, the effectiveness of a Webbased information tool and nurse delivered telephone support in reducing unmet information needs among
haematological cancer patients and their support persons (SPs).
Secondary aims: To determine the effectiveness of the intervention in reducing depression and anxiety
among haematological cancer patients and their SPs.

METHODS
Detailed study methodology is published elsewhere [19]. Ethics approval was provided by the University of
Newcastle Human Research Ethics Committee and Hunter New England Human Research Ethics
Committee. Approval was also provided by the research governance committees of each participating
hospital.

Study Design
A prospective non-blinded multi-site randomised controlled trial.

Participants
Patients were eligible if they had a new diagnosis of acute myeloid leukemia (AML), acute lymphoblastic
leukemia (ALL), Burkitt lymphoma, or lymphoblastic lymphoma. This group of cancer patients was selected
as it was hypothesised they may have the greatest psychological burden and unmet information needs given
the complexity and intensity of their medical treatment that typically requires an initial prolonged admission
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to hospital of approximately 4-5 weeks [20]. To participate, patients were required to be aged 18 years or
older; English speaking; potentially making a decision regarding their treatment; and have a life expectancy
of >2 months as judged by their clinician. Patients were excluded if they had commenced cytotoxic
chemotherapy. SPs were eligible to participate if they were aged 18 years or older and were nominated by a
consenting patient as an important source of support in relation to their cancer. Patients could still participate
if they did not have a SP.

Recruitment
Patients were recruited from adult haematology inpatient wards within five hospitals in New South Wales,
Australia. Recruitment occurred as soon after diagnosis as possible. Eligible patients were provided with
information about the study and invited to participate by their doctor. A study information statement, consent
form, and reply paid envelope was provided to consenting patients to pass on to their nominated SP. SPs
were instructed to return a signed consent form to the researchers if they wished to participate.

Randomisation
A random allocation sequence was generated using an online random number generator, with weeks
allocated as intervention or usual care according to the sequence. For example, if it was an intervention
week, all participants recruited during that week were allocated to the intervention group. The clinical trial
nurse at each participating hospital was informed at the start of each week of the allocation sequence and was
responsible for communicating this to the haematologists involved in recruitment at their site. Where a
consenting patient had a consenting SP, they were randomised as a dyad. All participants and healthcare
providers were blind to allocation sequence, however due to the nature of the trial it was not possible to blind
participants or healthcare providers to condition allocation. Participants were blind to condition allocation
until after they had provided written consent for participation.

Intervention
Web-based information tool: The development of the intervention has previously been described [19].
Briefly, the Web-based tool included information tailored to the circumstances of the patient about: cancer
and its causes; treatment options; complementary and alternative medicine; impact of cancer and treatment;
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available support services; links to relevant websites; and a discussion forum allowing participants to
interact. At the time of enrolment into the study, clinicians were able to tailor the information to the specific
haematological cancer diagnosis and appropriate treatment options including types of chemotherapy
treatments, clinical trials and palliative approaches for the patient. The intervention included information
targeted at both patients and SPs. Content was developed using resources from the Leukaemia Foundation of
Australia, Cancer Council NSW and Macmillan Cancer Support UK, and refined through multi-disciplinary
advisory group meetings. The information tool was pilot tested with 33 haematology cancer patients who
were asked to rate sections of the website and complete a brief survey about the acceptability of the
intervention. Consumer feedback was evaluated and incorporated if recommended changes reflected the
views of the majority.

Use of the Web-based information intervention was self-guided, with participants accessing the tool as often
or as little as they wanted. The intervention was designed to be accessed at the time of diagnosis and
throughout the treatment course. Participant interaction with the site was recorded by the software.
Participants could access the tool using their own Internet-enabled device, and touch screen tablet devices
were available to participants to facilitate use. At recruitment, participants were provided written instructions
about accessing the tool, and received a demonstration of the tool by research nurses and/or research
volunteers. This information was repeated at each outcome time point either in person by the research
nurse/volunteer or via an information leaflet mail out with the survey.

Nurse-delivered telephone support: Participants in the intervention condition were also informed that they
had access to an experienced haematological cancer nurse to ask general questions about their diagnosis and
treatment. Participants could contact the nurse by either calling a toll-free telephone number, or indicating
they would like the nurse to telephone them by clicking an icon within the Web-based tool. The inclusion of
nurse-delivered telephone support was intended to: supplement the information included in the web-based
tool; address any patients’ questions or concerns which emerge following review of the information; and
minimise the burden on hospital staff in meeting information needs.

Usual Care
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Participants in the usual care condition received the level of care usually provided at their treatment centre.
This varies between hospitals and clinicians, but typically includes the provision of generic, written
psychosocial support information from nursing and medical staff.. Participants in the usual care condition did
not have access to the Web-based information tool (which was password protected) or the telephone number
to contact the study nurse. Contacts made by usual care participants with their health care team or access to
other avenues of support were not monitored as part of the study.

Data Collection
Outcome data were collected from participants using self-completed pen-and-paper surveys at 2, 4, 8 and 12
weeks post-recruitment. These time points were chosen as the intervention primarily targets the provision of
care at diagnosis and during treatment, and it is during this time that patients are making decisions about, and
receiving, intensive treatment. Baseline data were not collected as participants would most often have been
provided with their diagnosis at the same time as being recruited into the study and completing a survey at
this time was considered burdensome. SMS prompts, phone calls and reminder letters including a second
copy of the survey were used to encourage non-responders to complete and return the surveys.

Outcome Measures
Patients: The primary outcome was the Health System and Information Needs Domain of the Supportive
Care Needs Survey Short Form (SCNS-SF34) [21]. Participants indicated their level of need on a five-point
scale: 1 ‘no need, not applicable’; 2 ‘no need, satisfied’; 3 ‘low need’; 4 ‘moderate need’; and 5 ‘high need’.
A domain score was calculated by summing item responses within the domain (minimum score 11,
maximum 55), with a higher score indicating a higher level of unmet need. Anxiety and depression were
secondary outcomes. Patients completed the Hospital and Anxiety Depression Scale (HADS) [22], a 14-item
self-report instrument measuring anxiety and depression within the last seven days. Participants responded
on a four-point scale, with 0 indicating the symptom is absent or almost absent, and 3 indicating that the
symptom is severe or frequent. Scores from items were summed to provide an overall score out of 21 for
each of the anxiety and depression subscales. Scoring was not conducted in real-time, therefore detection and
treatment of high levels of anxiety and depression was the responsibility of their health care team as per
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usual care. For both SCNS and HADS, missing items were imputed as the mean of the individual’s nonmissing responses (within the subscale/domain) if only one item within each subscale/domain was missing.

SPs: The primary outcome for SPs was unmet needs assessed using the Information and Relationships
Domain of the Support Persons Unmet Needs Survey [23]. Participants provided responses on a five-point
Likert scale from 0 (‘no unmet need’) to 4 (‘very high unmet need’). Domain scores were calculated, where
at least one question answered in that domain, by summing item responses and dividing by the number of
non-missing responses within the domain. A higher score indicates a higher level of unmet need. Secondary
outcomes were measured using the Depression, Anxiety, Stress Scale-21 (DASS-21) [23, 24], a 21 item selfreport instrument measuring depression, anxiety and stress. Participants responded using a four-point scale
from 0 (‘did not apply to me at all’) to 3 (‘applied to me very much or most of the time’). Scores for
depression and anxiety were calculated by summing item responses within the scale and multiplying totals
by two. Higher scores indicate greater prevalence and severity of symptoms. Scores were calculated if a
patient had less than two items missing within each scale

Use of the intervention: Data regarding the mean number of times the website was accessed, the average
length of each visit, and the content viewed, was captured by the software for each participant. Numbers of
calls to the nurse support telephone number were documented.

Statistical Analysis
Originally, the study was powered assuming a sample of 340 patients and 280 SPs would be available at
baseline [19]. Assuming a 15% attrition at each follow-up, this would enable detection of differences
between groups of 0.45 standard deviations (SDs) for patients and 0.5 SDs for SPs at 12 weeks follow up
with 90% power and 5% significance for unmet needs. Due to difficulties recruiting participants, the total
number recruited was much lower, providing 80% power to detect a 0.75 SD difference for patient outcomes
between groups at 12-weeks (assuming a correlation of 0.6 for repeated measures).

All individuals involved in analysis were blind to condition allocation until analysis was complete. Analysis
followed the intention to treat principle. Due to the small sample size, only descriptive statistics for unmet
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needs, depression and anxiety are presented for SPs. Patient outcomes were compared between the
intervention and usual care groups at each time point using a mixed effects linear regression including data
from all time points with fixed effects for group, time and interaction between time and group and clinic, and
a random person-level intercept. Treatment group comparisons were estimated by least-square means for the
group and are presented as a mean with 95% confidence intervals. P-values for the within-group changes
over time were also assessed for statistical significance. Primary analysis involved complete case analysis,
and sensitivity analyses were conducted via multiple imputation where ten datasets were imputed using the
fully conditional specification (FCS) method. Predictive mean matching was used to impute the continuous
variables: the outcomes of interest for all time-points; time since diagnosis; and average travel time.
Categorical variables (gender, age, marital status, Aboriginal or Torres Strait Islander origin, education, and
diagnosis) were imputed using the discriminant function. Results from the mixed models on each imputed
dataset were combined using Rubin’s rules.

The most significant biological factor determining clinical outcome in high grade haematological
malignancy is the attainment of a complete remission (CR). Assessment of CR status occurs approximately 4
weeks after commencement of initial chemotherapy. . Post hoc analyses of trends over time in information
needs, anxiety and depression were conducted to explore differences between participants who achieved
remission and those who did not using linear mixed models. Statistical analyses were programmed using
SAS software v9.4 [25].

RESULTS
Participants
A total of 81 patients were recruited. Four patients were subsequently excluded due to a histopathological
diagnosis which did not meet eligibility criteria. This meant 38 patients were randomised to the intervention
and 39 patients were randomised to usual care. At the first data collection time point, 8 patients had
withdrawn or died and 9 were too unwell or did not respond. This provided 30 patients in the intervention
group and 30 patients in the usual care group for analysis (sample size at each time point is provided in Table
3). The demographics of included patients and SPs are provided in Tables 1 and 2. Fifteen SPs were
recruited, with the majority the spouse of a participant (n=10).
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Table 1. Characteristics of patients completing the Week 2 survey (n=60) a.
Variable

Category
Age (years)
Mean (SD)
Time since diagnosis (days, cont) Mean (SD)
Gender
Male
Female
Marital status
Single
Married or de facto
Divorced or widowed
Highest level of education
Primary or secondary
Trade
University
Aboriginal or Torres Strait
Yes
Islander Origin
No
Diagnosis
Acute myeloid
Acute lymphoblastic
Burktitt Lymphoma
Lymphoblastic
Time since diagnosis
2 weeks or less
Over 2 weeks
Average time to travel to cancer
1 hr or less
centre
Over 1 hr
a
Note- totals may not add to 30 per group due to missing data.

Control
(n=30)
49 (16)
25 (15)
24 (80%)
6 (20%)
4 (13%)
26 (87%)
0 (0%)
12 (40%)
8 (27%)
10 (33%)
2 (6.7%)
28 (93%)
16 (55%)
7 (24%)
4 (14%)
2 (6.9%)
2 (6.9%)
27 (93%)
24 (96%)
1 (4.0%)

Intervention
(n=30)
51 (15)
23 (12)
17 (57%)
13 (43%)
5 (17%)
21 (70%)
4 (13%)
5 (17%)
10 (33%)
15 (50%)
0 (0%)
30 (100%)
19 (66%)
8 (28%)
1 (3.4%)
1 (3.4%)
3 (12%)
23 (88%)
20 (80%)
5 (20%)

Table 2. Characteristics of SPs completing the Week 2 survey (n=15).
Variable

Category

Mean (SD)
Male
Female
Marital status
Married or de facto
Separated
Divorced or widowed
Highest level of education
Primary or secondary
Trade
University
Aboriginal or Torres Strait Islander No
Origin
Yes
Employment
Full time
Part time
Home duties
Unemployed
Retired
Other
Relationship to patient
Spouse
Child or grandchild
Parent
Age
Gender

Control
(n=8)
54 (10)
4 (50%)
4 (50%)
7 (88%)
0 (0%)
1 (13%)
2 (25%)
3 (38%)
3 (38%)
8 (100%)
0 (0%)
3 (38%)
1 (13%)
1 (13%)
1 (13%)
1 (13%)
1 (13%)
5 (63%)
2 (25%)
0 (0%)

Intervention
(n=7)
52 (12)
0 (0%)
7 (100%)
6 (86%)
1 (14%)
0 (0%)
1 (14%)
2 (29%)
4 (57%)
7 (100%)
0 (0%)
0 (0%)
4 (57%)
2 (29%)
0 (0%)
1 (14%)
0 (0%)
5 (71%)
0 (0%)
1 (14%)
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Variable

Sibling
Other

Category

Control
(n=8)
0 (0%)
1 (13%)

Intervention
(n=7)
1 (14%)
0 (0%)

Comparison of unmet information needs for patients
Patient unmet information needs scores are presented in Figure 1A, and adjusted mean differences are
presented in Table 3. There were no statistically significant differences in unmet information needs between
groups at any time-point. Sensitivity analysis using multiply imputed data indicated the same trends (results
not shown). Patients in both groups reported a decrease in unmet information needs from 2 weeks to 12
weeks following diagnosis. In the usual care group, mean scores on the health systems and information
domain started at 29.5 (95% CI 26.2, 32.8) at week 2, then significantly decreased at each time point (p=<
0.001). In the intervention group, mean scores on the health systems and information domain at week 2 were
25.3 (95% CI 22.0, 28.6), increased at week 4, decreased to week 8, and increased slightly to week 12 (p=<
0.007).

Comparison of anxiety and depression for patients
Patient anxiety and depression scores are presented in Figures 1B and 1C (and between group differences in
Table 3). For the complete case analysis, a statistically significant difference in anxiety was observed at
week 2 with the usual care group 2.34 points higher than the intervention group (95% CI 0.45, 4.23);
p=0.0155. There were no further statistically significant differences in anxiety or depression scores between
groups. Results from the sensitivity analysis were consistent with the complete case analyses (results not
shown).
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Figure 1. Patient scores (complete case analysis) at 2, 4, 8 and 12 weeks after diagnosis for: A: unmet
information needs (SCNS-SF34); B: anxiety (HADS); and C: Depression (HADS). Data is presented for
each group as a least-square mean with 95% confidence intervals.

12

Table 3. Patient treatment means (SD) and adjusted mean differences between groups (and 95% confidence intervals) at each time point.

Outcome
SCNSSF34
HADS
Anxiety
HADS
Depression

Wk2
(n=30)
28
(10)
7
(4)
7
(5)

Control Group
Mean (SD)
Wk4
Wk8
(n=21) (n=20)
26
21
(9)
(7)
6
5
(5)
(4)
6
5
(4)
(2)

Wk12
(n=19)
21
(7)
4
(3)
5
(3)

Intervention Group
Mean (SD)
Wk2
Wk4
Wk8
Wk12
(n=30) (n=25) (n=25) (n=19)
25
27
24
24
(9)
(9)
(7)
(7)
6
6
6
5
(4)
(3)
(4)
(3)
5
5
5
5
(4)
(4)
(3)
(3)

Control Group – Intervention Group
Adjusted mean (95%CI)
Wk2

Wk4

Wk8

Wk12

4.26
(-0.07,8.59)
2.34
(0.45,4.23)
1.79
(-0.47,4.06)

-0.37
(-5.10,4.36)
0.93
(-1.22,3.08)
1.46
(-0.82,3.75)

-0.55
(-4.73,3.62)
1.37
(-0.83,3.57)
0.97
(-1.01,2.94)

-2.36
(-6.46,1.74)
0.97
(-0.95,2.89)
0.92
(-1.06,2.90)
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Comparison of unmet needs, depression and anxiety according to disease remission status (post-hoc
analysis)
Patient unmet information needs, anxiety and depression scores by remission status are presented in Figure
2. Eight patients did not obtain remission. These patients were older (p=0.049) and predominantly diagnosed
with AML. The difference between those who did and did not achieve remission observed mean SCNS-SF34
scores over time was significant at the 10% but not 5% level
(p=0.084). Thchange in mean SCNS-SF34 scores across time for patients who did not achieve remission
was marginally non-significant at the 5% level (p=0.06), however there was a significant decrease across
time from 27.92 (95% CI 25.26, 30.59) at week 2 to 24.29 (95% CI 21.77, 26.80) at week 12 (p=<0.001) for
patients who did achieve remission.

HADS anxiety scores did not differ significantly over time for patients who achieved remission (p=0.266).
For patients who did not achieve remission, mean anxiety scores significantly increased over time from 8.76
(95% CI 5.87, 11.65) at week 2 to 10.84 (95% CI 8.88, 12.81) at week 12 (p=0.008). There was a significant
difference in anxiety trajectories over time, with mean anxiety higher and increasing over time for those who
did not achieve remission compared to declining scores in the remission group (p=0.003). HADS depression
scores did not change over time for those who achieved remission (p=0.659) and those that did not
(p=0.878), and there was no significant interaction of group with time (p=0.938).

Unmet needs, depression and anxiety for SPs
SPs unmet information needs, depression and anxiety mean scores by intervention group are presented in
Table 4. SPs in both groups reported low unmet needs at all time points on the SPUNS Information and
Relationships domain. SPs in the control group scored normal to mild levels of depression, decreasing over
time, while for SPs in the intervention group, depression scores increased from mild to moderate over time.
Anxiety scores were in the normal-mild range at all time points for SPs in both groups, except for an increase
at week 4 for SPs in the control group, and an increase at week 12 for SPs in the intervention group.
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Figure 2. Patient scores (complete case analysis) at 2, 4, 8 and 12 weeks after diagnosis by readmission
status for: A: unmet information needs (SCNS-SF34); B: anxiety (HADS); and C: Depression (HADS). Data
is presented for each group as a least-square mean with 95% confidence intervals.

Table 4. SPs means (SD) at each time point for each treatment group *.

Wk2
(n=8)

Control Group
Wk4
Wk8
(n=6)
(n=5)

Wk12
(n=6)

Wk2
(n=7)

1.44
(0.80)

1.64
(1.13)

1.31
(0.65)

1.51
(0.46)

1.22
(1.01)

1.05
(1.00)

0.76
(0.83)

11.33
12.33
7.60
9.87
10.93
(8.82)
(6.62)
(6.23)
(12.50)
(6.48)
8.00
11.67
5.20
5.00
5.33
DASS-Anxiety
(8.49)
(12.23)
(5.76)
(6.54)
(7.76)
*
No statistical inference were conducted due to the low sample size.

11.67
(13.11)
5.33
(6.65)

12.29
(9.12)
5.43
(5.86)

15.33
(13.61)
10.67
(10.07)

Outcome
SPUNS
Information and
Relationships

DASS-Depression

1.35
(0.90)

Intervention Group
Wk4
Wk8
(n=6)
(n=7)

Wk12
(n=3)
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Use of the intervention
All intervention patients accessed the website at least once. On average, patients accessed the website 3
times (minimum 1, maximum 10; Figure 3A), watched 3.6 videos (minimum 0, maximum 9) and visited 4.3
pages (minimum 0, maximum 7). The average length of each visit was 31 minutes (minimum 1, maximum
134 minutes). Information about blood cancer, its causes and treatments options were the most visited pages
(Figure 3B, C). While patterns of access varied between patients, 79% of patients did not access the website
again after the first 14 days post-recruitment. It was not possible to discern SP participants who used the
website from other individuals with whom the patient may have shared the website, such as other family
members or health care providers. The website was accessed on average 2.2 times (minimum 1, maximum 7)
by non-patient users with a mean length of each visit of 25 minutes (minimum 2, maximum 122 minutes).
Non-patient users watched an average of 3.9 videos (minimum 0, maximum 7) and visited 5.2 web pages
(minimum 1, maximum 7). No study participants contacted the nurse-delivered telephone support service or
posted in the discussion forum.
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Figure 3. Use of the Web-based intervention. A: Number of times the website was accessed by patient and
non-patient users. B: The frequency of visits to specific content areas in video format. C: The frequency of
visits to specific content areas in written format.

DISCUSSION
This trial examined the potential benefit of an online information tool and telephone support for individuals
diagnosed with a high grade haematological malignancy. It differs from recent published trials examining the
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effectiveness of online interventions, as it focused on inpatients, and randomisation occurred early in the
disease course, prior to initiation of treatment [26-28].

This trial demonstrates an early intervention approach to meeting the psychosocial needs of haematological
cancer patients and their SPs is feasible but logistically difficult, which may have contributed to the inability
to recruit the pre-defined target sample size [19]. Patients with high grade haematological malignancy are
typically admitted to hospital acutely unwell, receive their diagnosis quickly, begin treatment within a few
days and then remain in hospital for 4-5 weeks. This protocol required consent for trial participation and
access to the intervention to be provided within the short time period prior to chemotherapy commencement,
which contributed to the difficulty in achieving the required sample size. While we hypothesised that
provision of the online tool would be beneficial during this time when participants were undergoing painful
procedures, we recognise patients also received significant amounts of medical information from medical
and nursing staff, rendering the tool potentially less effective through replication of information from other
sources. This overlap of information provision was not anticipated prior to selecting the patient sample;
rather the web-based tool was expected to reduce the complexity and burden for health care providers
associated with meeting patients’ psychosocial needs. Though not undertaken as part of this study, future
evaluation of web-based tools should consider utility and impact of the tool from the perspective of the
health care provider. Immediate access to information from health care providers due to the nature of
inpatient care may also explain the poor uptake of the nurse-delivered telephone support service. Such
supports may have more utility for an outpatient sample.

No statistically significant effect on unmet information needs for patients was found. This may, in part, be
the result of both inadequate sample size to detect a difference, and informal pathways of information
provision to the usual care group throughout the study. Importantly, patients in both intervention and usual
care groups experienced significant reductions in unmet needs over the data collection time periods. It would
be useful to examine the effectiveness of a Web-based information tool for patients with blood cancers that
are treated on an outpatient basis (e.g. Diffuse large B-cell lymphoma or Hodgkin Lymphoma). Web-based
information tools may have greater benefits for newly-diagnosed outpatients, given they are likely to receive
less information transfer from staff due to time-limited interactions and have a greater decision-making
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burden . The spectrum of therapies offered for some low grade lymphomas treated in the outpatient setting
vary from multi-agent chemotherapy to observation only. Future research in this area should consider
undertaking a comprehensive needs assessment with the target audience as part of the development process
to ensure utility and value-adding of the information included in the web-based tool beyond that which is
already available via usual care.

Unmet information needs have been identified as the most significant domain of unmet needs for acute
leukemia patients [29]. A cohort of 311 leukemia patients from China [29] administered the SCNS-SF34
identified a mean health information score of 51. In this study, the mean scores in the health information
needs domain in the usual care and intervention arms at week 2 were 29.5 and 25.3, respectively, and then
scores fell over time. These measurements of unmet need, obtained approximately 2 to 3 weeks after initial
blood cancer diagnosis, were substantially less than the Chinese leukemia cohort and were not very different
to a mixed sample of 1516 cancer survivors (mean score 23.9), with predominantly breast, prostate,
colorectal and lung cancer from Connecticut in the USA [30]. The relatively low health information scores
identified in this cohort at the first time point may reflect patients obtaining health information during
prolonged hospital admission. Access to health information may reduce as health care is transitioned into the
outpatient treatment setting and subsequently the survivor population following treatment.

Post-hoc analyses revealed individuals who did not obtain remission with initial treatment had a significant
increase in anxiety. This subgroup of patients are at increased risk of psychological distress, and
interventions aimed at reducing anxiety may be most effectively targeted at this group.

Limitations
Results should be considered in light of several limitations. Firstly, recruiting patients before they
commenced treatment was difficult due to the acuity of illness, and the speed at which patients started
treatment. This meant the pre-specified sample size was not achieved. Therefore, the study had limited
power to detect differences in outcomes. Additionally, the nurse delivered telephone support line was not
accessed by any participants in the intervention. Thus the effectiveness of this component was not tested as
intended.
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CONCLUSION
A Web-based information tool and nurse delivered telephone support did not significantly reduce unmet
information needs, depression or anxiety among haematological cancer patients, however this finding is
inconclusive given the low power of the study.
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