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Abstract

Context. Improving the effectiveness of cancer care delivery has become

a major focus of research.
Objectives. This study assessed the uptake and impact of the Palliative Care

Needs Assessment Guidelines and Needs Assessment Tool: Progressive
DiseasedCancer (NAT: PD-C) on the outcomes of people with advanced cancer.

Methods. Given widely varying survival in people with advanced cancer, an
interrupted time series design was used, with data on unmet needs, depression,
anxiety, and quality of life collected from 195 patients using telephone interviews
every two months, for up to 18 months. Patients completed at least two baseline
interviews before health professionals were academically detailed in the use of
the Palliative Care Needs Assessment Guidelines and NAT: PD-C. Health
professionals completed the NAT: PD-C with patients approximately monthly for
the remainder of the study. Changes in patients’ outcomes were compared prior
to and following the introduction of the NAT: PD-C using general estimating
equations.

Results. Moderate to high needs across all domains were frequently seen in the
preintervention phase. The use of the NAT: PD-C was associated with a significant
reduction in health system and information and patient care and support needs.

Conclusion. These resources have the potential as an efficient and acceptable
strategy for supporting needs-based cancer care. Further work is required to
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determine their unique contribution to improvements in patient outcomes. J Pain
Symptom Manage 2012;43:569e581. � 2012 U.S. Cancer Pain Relief Committee.
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Introduction
The need for improvements in the quality

and effectiveness of cancer care delivery in
Australia has become a major focus.1 Despite
the demand for people to have access to care
that matches the needs they encounter, dispar-
ity exists between these expectations and cur-
rent experiences.2 It is argued, ‘‘creative
solutions are necessary to address the escalating
health care demands of chronic conditions.’’3

Care should be provided according to the indi-
vidual needs of the patient, their caregivers,
and family so that the type and level of care pro-
vided, and the setting in which it is delivered,
are dependent on the complexity and severity
of individual needs.4 The challenge is in deter-
mining how ‘‘need’’ is defined and assessed.5

Advanced cancer is associated with a signifi-
cant burden of morbidity as patients are poly-
symptomatic and often have higher levels of
unmet need than those with localized disease,
with needs varying throughout the disease tra-
jectory.4,6,7 For example, as patients may not
seek advice for symptoms, expressed need
may be far less than actual need; and research
has shown that patient needs are more likely
to be detected through systematic assessment
than through patient self-report.8 The impor-
tance of assessment methods that are respon-
sive to changes in the needs experienced
across the complete trajectory of illness has
been emphasized.9e11

The Palliative Care Needs Assessment Guide-
lines (Guidelines)12 and the Needs Assessment
Tool: Progressive DiseasedCancer (NAT:
PD-C)11e13 were developed to inform and facil-
itate a more efficient approach to the ongoing
assessment and management of unmet needs
of people with advanced cancer and their care-
givers. The NAT: PD-C operationalizes recom-
mendations from the Guidelines to assist
health professionals in matching the types
and levels of need with the most appropriate
person or service to address that need.11 The
tool can be used by health professionals in
both generalist and specialist settings to refer
patients to a multitude of services, including
general practitioners, medical and radiation
oncologists, social workers, and other allied
health professionals, and specialist palliative
care services (SPCSs). This prospective, multi-
site, longitudinal study aimed to evaluate the
systematic use of these resources on patient out-
comes. Process outcomes data, including rates
of completion of the NAT: PD-C, its impact on
consultation length, and the types of needs
and follow-up care to address these needs,
have been reported elsewhere.14 Patient out-
comes are reported in this publication.

Aim
The aim of this study was to assess the im-

pact of the systematic and ongoing use of the
Guidelines and NAT: PD-C on patient out-
comes including level of need, quality of life,
anxiety, and depression. It was hypothesized
that using the Guidelines and NAT: PD-C
would result in reductions in the unmet needs,
clinical anxiety and depression of participants,
and an increase in their quality of life.15
Methods
Ethical Approval
Ethical approval was obtained from the

Human Research Ethics Committees of the
University of Newcastle, Hunter New England
Area Health Service, Sydney South West Area
Health Service and South East Sydney and
Illawarra Area Health Service.

Sample
Eligibility criteria included: 1) a diagnosis of

advanced cancer, no longer amenable to cure,
with either extensive local, regional, or meta-
static disease; 2) age 18 years or older; 3) able
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to understand English sufficiently well to com-
plete questionnaires and telephone interviews;
and 4) emotionally and cognitively capable of
participating, as judged by clinic staff.15

Study Design
Using an interrupted time series design,

data were collected at multiple time points be-
fore and after the intervention was introduced
to determine whether the intervention had an
effect significantly greater than the underlying
secular trend.16,17 This design allows both the
short-term and long-term effects of the inter-
vention to be examined more akin to an effec-
tiveness study than a more limited efficacy
study, and is highly suited for use in smaller
populations and complex interventions.18

The unpredictable prognosis of participants
with advanced cancer made this design partic-
ularly suitable.

Study Setting
Patients were recruited from medical oncol-

ogy, radiation oncology, and hematology out-
patient clinics at three major cancer centers;
from two private gynecological oncologists;
and from the gynecological oncology clinic at
a major public hospital in New South Wales
(NSW). If participants reported having an ap-
pointment with their general practitioner or
being referred to a SPCS, these health care
providers also were engaged in the study.

Procedure
Patients completed computer-assisted, tele-

phone interviews (CATIs) every two months
over a period of 18 months, or until their death
or withdrawal. The academic detailing visit to
introduce the NAT: PD-C and the Guidelines
to health professionals was done after patients
had completed at least two baseline CATIs to
ensure sufficient preintervention comparison
data.Medical, nursing, and allied health profes-
sionals at each of the cancer centers were
trained in the use of the NAT: PD-C using aca-
demic detailing. Both individual and group ses-
sions were used, depending on the availability
of health professionals and their perceived
degree of patient involvement. Individual
sessions were preferred formedical staff (oncol-
ogists, hematologists, and palliative care phy-
sicians). For clinic nurses and allied health
staff, group sessions were more widely used.
Where possible, training was scheduled on the
same day for all health professionals at a partic-
ular site. In training, the purpose and structure
of the Guidelines and NAT: PD-C, the potential
barriers to using these resources, and strategies
to address these barriers were discussed.

Trained clinic staff completed NAT: PD-Cs
approximately monthly during their patients’
consultations. Staff members from SPCSs also
completed NAT: PD-Cs on participating
patients referred to them during the study pe-
riod, at initial assessment and monthly thereaf-
ter. Patients’ general practitioners also were
requested to complete a NAT: PD-C at partici-
pating patients’ next appointments. To prevent
contamination, the study was undertaken in
sites where there was no geographic overlap of
staff or patients. Academic detailing also was un-
dertaken at different times at eachof the sites; in
March 2008 at Calvary Mater Newcastle, in May
2008 at St. George and in September 2009 at
Liverpool Hospital. Patients continued to com-
plete bimonthly CATIs following the introduc-
tion of the intervention. Outcomes were
compared pre- and postintervention.
Materials
The Palliative Care Needs Assessment Guide-

lines12 (Guidelines) aim to educate and inform
health professionals about the issues that
affect people with advanced cancer, their fam-
ilies, and professional carers to facilitate timely
referral to SPCSs if required. The Guidelines
cover all aspects of patient, caregiver, and pri-
mary health care provider characteristics that
may influence the decision to provide more
specialist palliative care to a particular patient
or family.12 Chapters describe the utilization
and referral patterns of SPCSs in Australia,
and the physical and daily living, psychologi-
cal, cultural and social, spiritual, financial/le-
gal, caregiver/family, and health professional
issues that people with advanced cancer and
their caregivers may experience.

NAT: PD-C.11,13 The NAT: PD-C is a one-page,
health professional-completed tool assessing
patient well-being, the ability of the caregiver/
family to care for the patient and caregiver
well-being. It includes four sections:

� Section 1 includes three items to fast-track
a review by a SPCS: that the patient has
a caregiver available to them if needed;
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that the patient or caregiver has requested
a referral to a SPCS; or the health profes-
sional needs assistance in managing care;

� Section 2 includes seven items to assess the
patient’s well-being across the physical,
daily living, psychological, information,
spiritual/existential, cultural and social, fi-
nancial, and legal domains;

� Section 3 includes six items to assess the
ability of the caregiver/family to care for
the patient across the physical, daily living,
psychological, information, financial, and
legal, and family and relationship domains;

� Section 4 includes two items to assess the
caregiver’s well-being in relation to their
own physical, psychological, and bereave-
ment issues.

For Section 1, response options were ‘‘Yes’’ or
‘‘No.’’ Items in Sections 2e4 were assessed
according to the level of concern (‘‘none,’’
‘‘some/potential for,’’ ‘‘significant’’) they were
causing. Prompt questions for each item were
included on the back page to facilitate consis-
tency and comprehensiveness in item assess-
ment. Each item had a set of check boxes to
indicate the action taken (‘‘directly managed,’’
‘‘managed by another care team member,’’ ‘‘re-
ferral required’’) to address any identified con-
cerns. Finally, should a referral be required,
a section was included at the bottom of the
form detailing the type of referral made (e.g.,
to SPCS, social worker, general practitioner,
medical oncologist), the urgency of the referral
(‘‘urgent,’’ ‘‘semiurgent,’’ ‘‘nonurgent’’), and
client knowledge of the referral. The psycho-
metric qualities of the NAT: PD-C, including re-
liability, validity, and clinical feasibility, were
confirmed in a simulated setting using filmed
consultations, and in a clinical palliative care set-
ting.11,13,15 The NAT: PD-C was completed by
health professionals during their usual consulta-
tion with participants, approximately monthly.

Patient CATI Questions. Trained interviewers
telephoned participants every two months dur-
ing the study period to undertake a CATI to as-
sess unmet needs, depression, anxiety, and
quality of life (questions are listed in Table 1).
Sample Size
As the primary outcome was level of need,

sample size was based on the changes in the
percentage of people reporting at least one
moderate or high need in each of the Support-
ive Care Needs Survey (SCNS)19 domains pre-
and postintervention. Secondary outcomes
included depression, anxiety, and quality of
life. Assuming a maximum prevalence of 50%
(chosen as the worst case scenario) at preinter-
vention for each domain, using a 5% signifi-
cance level and having a minimum of 407
patients would give the study 80% power to de-
tect a reduction in prevalence of 10% in each
of the need domains postintervention.

Statistical Methods
The data were analyzed using SAS version 9

(SAS Institute Inc., Cary, NC). Descriptive sta-
tistics of patient characteristics at baseline
and summary measures of levels of need, anx-
iety, depression, and quality of life at each time
point were presented as means and 95% confi-
dence intervals (CIs) for continuous variables,
and as percentages and 95% CIs where the
data were categorical. The recruitment site, de-
mographic, and disease characteristics of the
sample were compared with a NSW cancer
population.20 Where significant Chi-squared
comparisons were found, z-tests were used to
determine the level of the demographic vari-
able at which the difference occurred. Statisti-
cal significance for patient outcomes was
assessed using Chi-squared tests for categorical
variables and t-tests for continuous outcomes
(a¼ 0.05).
For each of the SCNS domains, five-point

Likert scales for each item in the domain
were dichotomized into two categories: no
need (‘‘no need/not applicable,’’ ‘‘no need/
satisfied,’’ and ‘‘low need’’) vs. need (‘‘moder-
ate’’ or ‘‘high need’’). This method is de-
scribed in the SCNS Users Guide and has
been used in a number of studies assessing un-
met needs.21 Similarly, the anxiety and depres-
sion subscales of the Hospital Anxiety and
Depression Scale (HADS) were dichotomized
into normal/borderline (score of 0e10) and
clinically positive (score of 11þ).22 Quality of
life scores remained a continuous variable.
Each participant was allocated an individual

intervention date, that is, the date of the first
appointment after his/her oncologist had re-
ceived training in the use of the Guidelines
and NAT: PD-C. Based on this date, every
CATI completed for a patient was allocated



Table 1
Measures Used to Assess Needs, Depression, Anxiety, and Quality of Life in Patients’ CATIs

Instrument Items and Domains Question Format

Demographic
information

Nine items assessing:
� Age
� Gender
� Marital status
� Level of education
� Type of health insurance
� Gross income
� Employment
� Type of diagnosis
� Time since initial diagnosis

SCNS-SF347,19,21 34 Items mapped to five domains:
� Physical and daily living
� Psychological
� Patient care and support
� Health system and information
� Sexuality

Assesses level of need over the preceding month
using a five-point Likert scale:

� ‘‘No need/not applicable’’
� ‘‘No need/satisfied’’
� ‘‘Low need’’
� ‘‘Moderate need’’
� ‘‘High need’’

NA-ACP38 132 items:
Only the six items assessing spirituality

were included

Assesses level of need over the preceding month
using a five-point Likert scale:

� ‘‘No need/not applicable’’
� ‘‘No need/satisfied’’
� ‘‘Low need’’
� ‘‘Moderate need’’
� ‘‘High need’’

HADS22 14 items assessing depression
(seven items) and anxiety (seven items)

A score out of 21 is obtained for each subscale
and is used to classify people as:

Normal (score 0e7)
Borderline (score 8e10)
Clinically anxious or depressed (score 11e21)

EORTC QLQ-C3024 Two global questions assessing overall
health and overall well-being

Assesses quality of life during the week
preceding the interview using a Likert scale
(1e7). Two item scores were summed,
averaged, and scaled out of 100, with a higher
score indicating a greater quality of life.

CATI¼ computer-assisted telephone interview; SCNS-SF34¼ Supportive Care Needs SurveydShort Form; NA-ACP¼Needs Assessment for Ad-
vanced Cancer Patients; HADS¼Hospital Anxiety and Depression Scale; EORTC QLQ-C30¼ European Organization for Research and Treat-
ment of Cancer Quality-of-Life Questionnaire.
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to either a preintervention or postintervention
time point. The last preintervention CATI was
allocated Time 0 (T0). CATIs prior to this date
were allocated to preintervention time points
(T �3, T �2, and T �1 are approximately
six, four, and two months preintervention);
and CATIs after this date were allocated
as postintervention (T1, T2, and T3 are
approximately two, four, and six months
postintervention).

For each patient, levels of need, anxiety, de-
pression, and quality of life were measured re-
peatedly over the study and analyzed using
a generalized estimating equation (GEE).23

GEE analyses allow patients to be compared
even when they have different numbers of ob-
servations, in this case, the number of CATIs
completed. The GEE model fitted time as a fac-
tor and also analyzed the number of CATIs
completed as an interaction variable. The
GEE analyses were run for both continuous
and categorical outcome variables, adjusting
for potential confounders including age, gen-
der, time since diagnosis, comorbidity score,
and presence of a caregiver, to ascertain
whether the intervention had any impact on
patient outcomes.
Results
Sample

A total of 219 patients consented to partici-
pate, a participation rate of 36% (Fig. 1). Given
the patient sample was recruited fromanumber
of clinical settings inmetropolitan and regional
NSW, the recruitment site, demographic and
disease characteristics of the sample were
compared with a NSW cancer population, as
detailed in Table 2.20



Patient too busy (n=5) 
Not interested (n=174) 
Participant in other study (n=4)
Left prior to meeting RN (n=3) 

Too busy (n=1) 
No pack given (n=20) 
Pack not returned (n=171) 

Discussed with clinician (n=602) 

Discussed with Research Nurse (RN) (n=411)

Consented (n=219) 

Completed Baseline CATI (n=195) 

594 CATIs completed on 195 patients 

13 deceased (6%) 
11 withdrawn (5%)

51 deceased (26%) 
22 withdrawn (11%) 

4 pending (2%) 

Intervention (n=118) 

3 pending (3%) 
1 withdrawn (1%) 

317 Post-intervention CATIs completed on 114 patients 

Patient early to appt (n=3) 
Clinic staff too busy (n=8) 

Eligible patients (n=613) 

Fig. 1. Summary flowchart of patient recruitment and data collection in a study to assess the impact of a needs
assessment intervention on patient outcomes.
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Chi-squared comparisons found that the two
groups were comparable with respect to gender
(c2¼ 1.11, df¼ 1, P¼ 0.29), but differed in the
age profile (c2¼ 19.86, df¼ 5, P< 0.01). Those
aged 65e74 years were over-represented in
the study sample (z¼ 2.02, P< 0.05) and
those aged 75 years and older were under-
represented (z¼�2.44, P< 0.05). Significant
differences also were observed for cancer type
(c2¼ 103.8, df¼ 7, P< 0.001): people with lym-
phoid, hematopoietic diagnoses were over-
represented in the study sample (z¼ 6.74,
P< 0.01), as were breast cancers (z¼ 2.51,
P< 0.05) and female genital cancers (z¼ 6.34,
P< 0.001). Males with prostate cancer were
under-represented (z¼�2.37, P< 0.05), as
were people with diagnoses not represented in
the eight diagnostic categories reported
(z¼�6.70, P< 0.001).
Chi-squared comparisons indicated no signifi-

cant associations between cancer diagnosis and
any of the outcomes at baseline, including
quality of life [F(7, 189)¼ 1.33, P¼ 0.24]; the
percentage of people with physical and daily liv-
ing needs (c2¼ 3.89, df¼ 7, P¼ 0.79), psycho-
logical needs (c2¼ 10.89, df¼ 7, P¼ 0.14),
health system and information needs (c2¼
13.45, df¼ 7,P¼ 0.06), patient care and support
needs (c2¼ 9.19, df¼ 7, P¼ 0.24), sexuality
needs (c2¼ 5.78, df¼ 7, P¼ 0.57) or spirituality
needs (c2¼ 12.35, df¼ 7, P¼ 0.09); clinical
depression (c2¼ 3.98, df¼ 7, P¼ 0.78); anxiety
(c2¼ 3.57, df¼ 7, P¼ 0.83); or distress (c2¼
2.51, df¼ 7, P¼ 0.93). Tests of association were



Table 2
Recruitment Site, Demographics, and Disease Profile of Participants at Baseline Compared With a NSW

Cancer Population

Characteristics
Patient Sample
(n¼ 1981), %

Reference
Population, % P-value

Recruitment site (of total 219 patients recruited)
Calvary Mater Newcastle Hospital 53.4
Cancer Therapy Center, Liverpool Hospital 25.6
Cancer Care Center, St. George Hospital 16.0
Gynecology clinic, John Hunter Hospital 2.7
Private gynecological clinics 2.3

Age (years) (mean¼ 66.1, SD¼ 10.7; range 31e89 years)a

0e34 1.0 3.4 <0.01
35e44 2.0 5.0
45e54 12.1 11.6
55e64 24.8 22.2
65e74 36.4 25.9
75þ 23.7 31.8

Genderb

Male 53.0 56.8 0.29
Female 47.0 43.2

Marital statusc

Married 66.7 49.6 <0.001
Widowed 15.2 5.9
Separated or divorced 13.6 11.3
Never married or single 3.5 33.2
De facto or living with a partner 1.0 -

Gross income (Aus dollars)d

Less than $300 per week 25.6 11.2 <0.001
Between $300 and $499 per week 39.3 12.3
Between $500 and $799 per week 17.3 15.3
Between $800 and $1000 per week 8.4 9.3
More than $1000 per week 9.4 51.9

Diagnosis2

Digestive 22.2 18.5 <0.001
Lymphoid, hematopoietic 20.2 7.5
Breast 17.7 11.9
Prostate 11.1 17.5
Female genital 7.6 1.7
Urinary 7.1 4.7
Lung 6.6 8.9
Other 7.6 29.3

NSW¼New South Wales; SD¼ standard deviation.
aOf the 219 patients recruited to the study, baseline demographic information was available for 198 patients from the baseline CATI. Only 195
patients completed the entire baseline CATI, including all measures.
bCompared with sample (n¼ 35,159) from Cancer in NSW Incidence and Mortality 2006.
cCompared with all Australians (n¼ 19,855,288) from Census of Population and Housing, 2006.
dCompared with all Australian households (n¼ 7,926,200): Household income and income distribution, 2005e2006.
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not undertaken between cancer type and out-
comes over time, as the study was not powered
for this.

Chi-squared comparison between the study
sample and Australian census data found
a greater percentage of the study sample was
married or widowed (c2¼ 200.26, df¼ 4,
P< 0.001). A greater percentage of the study
participants had an income of less than
AUD$300 a week, whereas a lower percentage
had an income of more than AUD$1000
a week when compared with all Australian
households (c2¼ 215.61, df¼ 4, P< 0.001).
Unmet Needs
At baseline, 63% of the sample reported

a moderate or high need in at least one of
the domains. The highest levels of need overall
were reported in the physical and daily living
and psychological domains, including ‘‘Not be-
ing able to do the things you used to’’ and



Table 3
Top Ten Items for Which Participants Reported
a Moderate or High Need for Help in the Month

Preceding the T0 CATI (n¼ 195)

SCNS Items

% With
Moderate/High

Need Domain

Not being able to do
the things you used
to do

33.0 Daily living

Concerns about the
worries of those close
to you

27.9 Psychological

Lack of energy,
tiredness

26.2 Daily living

Work around the home 23.0 Daily living
Uncertainty about the

future
21.4 Psychological

Pain 20.9 Daily living
Worry that results of

treatment are beyond
your control

19.4 Psychological

Fears about the cancer
spreading

18.8 Psychological

Feeling unwell a lot of
the time

17.3 Daily living

Anxiety 15.3 Psychological

CATI¼ computer-assisted telephone interview; SCNS¼ Supportive
Care Needs Survey.
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‘‘Concerns about the worries of those close to
you’’ (Table 3).

The number and percentage of people who
reported having at least one moderate or high
need in any of the need domains, from six
months preintervention to six months postin-
tervention, were examined. The time at which
the intervention was introduced is represented
by T0. The percentage of people reporting
at least one moderate or high need was 64%
at the time of the intervention, 61% at
two months postintervention and 51% at
four months postintervention. Although the
percentage decreased to 52% six months
Table 4
Percentage of Participants Reporting at Least One Moder

NA-ACP, From Six Months Pre- to S

SCNS Domain
Time �3
(n¼ 70)

Time �2
(n¼ 122)

Tim
(n¼

Physical symptom and daily living 40.2a 46.9 5
Psychological 37.1 46.4 4
Heath system and information 32.9 28.8 2
Patient care and support 13.2 18.3 1
Sexuality 12.5 14.6b

Spirituality (NA-ACP) 13.8 10.4 1

SCNS¼ Supportive Care Needs Survey; NA-ACP¼Needs Assessment for Adv
aP< 0.05.
bP< 0.01.
postintervention, this was not significant be-
cause of the differences in sample size
(z¼ 1.73, P¼ 0.08).
Table 4 presents the change in the percent-

age of people who reported having at least one
moderate or high need in each of the do-
mains, from six months preintervention to
six months postintervention. The percentage
of patients with moderate or high health system
and information needs remained highest prior
to the intervention, with a statistically signifi-
cant reduction at two, four, and six months
postintervention. Although few participants
in the sample had patient care and support
needs, a progressive decline in the percentage
of people with these needs was observed
over the course of the study; and significantly
fewer people reported needs six months
postintervention.
The percentage of participants reporting

moderate or high physical symptom and daily liv-
ing needs was significantly lower at six months
preintervention than at the intervention point.
Although the percentage decreased immedi-
ately postintervention, changes were not statis-
tically significant. The percentage of people
with at least one psychological need decreased
between four months preintervention and six
months postintervention, but not significantly
so. The percentage of people with sexuality
needs began to decline significantly during
the preintervention period and leveled off in
the postintervention period. Spirituality needs
were least frequently reported by participants
throughout the study period.
Quality of Life
The study sample’s mean quality-of-life score

was significantly lower at baseline than the
ate or High Need in Each SCNS Domain and the
ix Months Postintervention

e �1
160)

Time 0
(n¼ 192)

Time 1
(n¼ 103)

Time 2
(n¼ 85)

Time 3
(n¼ 67)

2.1 51.0 46.0 47.2 48.8
4.7 38.8 37.4 35.3 33.1
6.2 28.3 18.8a 19a 15.8b

2.6 13.6 12.3 10.6 4.9a

7.4 6.3 8.4 7.3 6.4
0.7 8.8 9.2 8.8 9.3

anced Cancer Patients.



Table 5
Changes in Mean Quality-of-Life Score as Assessed by the EORTC QLQ-C30 and the Percentage of People

Classified as Clinically Depressed or Anxious Using the HADS, From Six Months Pre- to Six Months
Postintervention

Outcome
Time �3
(n¼ 70)

Time �2
(n¼ 122)

Time �1
(n¼ 160)

Time 0
(n¼ 192)

Time 1
(n¼ 103)

Time 2
(n¼ 85)

Time 3
(n¼ 67)

EORTC QLQ-C30 (mean quality-of-
life score 0e100)

64.5a 61.2 61.2 58.0 57.5 56.5 57.5

Clinical depression (% of participants
with HADS score 11þ)

9.9 8.4a 10.2 13.5 9.5 10.9 13.8

Clinical anxiety (% of participants
with HADS score 11þ)

8.8 8.1 8.5 9.2 9.2 13.5 8.1

EORTC QLQ-C30¼ European Organization for Research and Treatment of Cancer Quality-of-Life Questionnaire; HADS¼Hospital Anxiety and
Depression Scale.
Higher scores represent higher quality of life for the EORTC QLQ-C30.
aP< 0.05.

Vol. 43 No. 3 March 2012 577Impact of a Needs Assessment Intervention on Patient Outcomes
published general population reference
data24 (61.8 vs. 71.2, t(7995)¼ 5.80, P< 0.05).
Table 5 presents the changes in the mean
quality-of-life score of participants, from six
months preintervention to sixmonths postinter-
vention.Quality of life was significantly higher at
T�3 compared with T0. However, no significant
changes were found following the introduction
of the intervention.

Depression and Anxiety
When compared with the general Australian

population,25 a significantly greater percent-
age of our study sample was classified as clini-
cally depressed (HADS score 11þ) at baseline
(11% vs. 6.2%; P< 0.05); the difference be-
tween the proportions was 5% (95% CI¼ 1%
to 10%). A significantly lower percentage was
classified as clinically anxious (7% vs. 14.4%;
P< 0.05); the difference between the propor-
tions was 7% (95% CI¼�10% to �3%).

Table 5 presents the changes in the percent-
age of participants with clinical levels of depres-
sion and anxiety, from six months pre- to six
months postintervention. Whereas the percent-
age of clinically depressed participants increased
significantly in the preintervention period, the
postintervention changes were not statistically
significant. No significant changes occurred in
the percentage of clinically anxious participants.

Comparison of Baseline Outcomes: T3
Completers vs. Participants Who Withdrew
Prior to T3

Comparisons were made on baseline (T0)
measures of outcomes of interest in the 67 par-
ticipants who completed the study (T3) vs.
those who had withdrawn prior to T3. A signif-
icantly higher percentage of participants who
withdrew prior to T3 reported at least onemod-
erate/high need at baseline (69.6% vs. 50.8%;
c2¼ 6.65, df¼ 1, P< 0.01); and they also re-
ported a significantly lower baseline quality-of-
life score (54.1 vs. 65.3; t(189)¼�3.22,
P< 0.01). The two cohorts had a comparable
percentage of people reporting clinical depres-
sion (7.5 vs. 16.1; c2¼ 2.87, df¼ 1, P> 0.09) or
anxiety (4.5 vs. 11.3; c2¼ 2.49, df¼ 1,
P¼ 0.12).
Discussion
This study examined whether the use of the

Guidelines and NAT: PD-C could prompt
a more comprehensive assessment of patient
concerns, potentially bringing about a reduc-
tion in the level of unmet needs, depression,
and anxiety and an increase in patient quality
of life. The NAT: PD-C had a high rate of com-
pletion, identified needs consistent with those
self-reported by patients in interviews, and did
not alter consultation length.14

The most notable study results are in rela-
tion to a number of domains of need and in
quality of life. Clinically and statistically signif-
icant reductions in health system and information
needs and patient care and support needs were
observed. Health system and information
needs related to the treatment center and ob-
taining information about the disease, diagno-
sis, treatment, and follow-up, for example,
‘‘Having one member of hospital staff with
whom you can talk about all aspects of your
condition, treatment, and follow-up.’’7 Patient
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care and support needs related to health care
providers showing sensitivity to physical and
emotional needs, privacy, and choice, for ex-
ample, ‘‘More choice about which cancer spe-
cialists you see.’’7 Furthermore, whereas
participants’ quality-of-life scores did not sig-
nificantly increase over the course of the study,
importantly, they did not deteriorate either,
and remained higher than published scores
for other populations in the terminal
phases.26,27

There are a number of possible explana-
tions of these results. First, they may represent
a true intervention effect. Previous research
has shown that early provision of palliative
care can result in improved quality of life in
people with lung cancer.28 In this study, rather
than the intervention leading to improve-
ments in quality of life, use of the NAT: PD-C
may have, in fact, minimized the decline in
quality of life that may be encountered as the
disease progresses.29,30 Similarly, physical and
daily living needs may increase in complexity
and severity over the course of the disease,
and the intervention may have minimized the
worsening of anticipated symptoms. As the fo-
cus of palliative care is on enhancing the qual-
ity of life and comfort of patients, their
caregivers and families, if this is a true inter-
vention effect, it is an important finding, par-
ticularly as statistical significance may not
reflect a change that is important to the
person.29

However, these observed effects cannot be
confirmed because of the absence of a control
group with which to compare the trajectory
of these outcomes. Second, the effect may re-
flect a response shift, with patients’ quality
of life (and potentially unmet needs) self-
normalizing as they adjust to their situation.31

Third, the observed effects may have been
a result of a ‘‘healthier’’ cohort remaining to
the end of the study. Comparisons between
the 67 participants who remained active at T3
and those who had withdrawn from the study
prior to T3 show that those who withdrew had
significantly higher needs and significantly
lower quality of life at baseline compared with
the 67 participants who completed the study.
Hence, the observed effects may have been be-
cause these people were less ill and experienc-
ing less need than those who had withdrawn
or died prior to their T3 CATI.
The changes that occurred in the remaining
outcomes were less notable. A significant de-
crease in sexuality needs occurred prior to the
intervention, not supporting the effects ob-
served being attributable to the intervention.
Whereas the percentage of people with psycho-
logical needs decreased over the study period,
these changes were not significant. There
were no significant changes in physical and daily
living needs and spirituality needs during the
study period.
The intervention did not appear to have any

significant impact on psychological morbidity,
as assessed by the measures included in this
study. The low initial prevalence of clinical de-
pression and anxiety may have reduced the
likelihood of detecting significant reductions
in these outcomes postintervention, but is con-
sistent with other recent research in advanced
cancer populations.32 Reporting of psycholog-
ical issues is highly context-dependent and par-
ticipants may have been more willing to report
issues to telephone interviewers than to health
professionals. However, further work is needed
to examine the impact of the resources on
psychological morbidity, especially in those
people with heightened levels of distress.

Study Design and Limitations
In palliative care, the referral of people to

services is dependent on the service, and there
is considerable heterogeneity in the design of
services and availability of resources. As such,
the ideal trial design is an interrupted time
series.33 It has been suggested, ‘‘replicated
findings from interrupted time series designs
by different investigators in different settings
may provide convincing evidence that an inter-
vention is effective.’’34

The response and consent rates for the
study were lower than expected. Only 219 pa-
tients of the estimated 407 were recruited. Fac-
tors contributing to the less than optimal
numbers included recruitment staffing issues,
gate-keeping by clinicians, lower than ex-
pected numbers of eligible patients from all
sites, and higher than predicted percentages
of patients unable to speak English sufficiently
well or deemed ineligible by their treating cli-
nicians because they were unwell, cognitively
impaired, or too distressed. Also, of the 195 pa-
tients who completed the baseline CATI, only
114 completed postintervention CATIs. This
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rate of attrition over the course of the study is
not unexpected given the participants all had
advanced cancer and, hence, a limited life ex-
pectancy. Although lower than some published
research with similar populations,35 the attri-
tion rate is not dissimilar to others.36 Even
so, it presents a challenge in interpreting the
findings, which may be more positive than ex-
pected if the participants left at the end of the
study are the ‘‘healthier’’ ones.

Aside from the small sample size, our partici-
pants differed from theNSWcancer population
in terms of age and type of diagnosis. Not
surprisingly, given the sites that agreed to
participate, gynecological and lymphoid/he-
matopoietic cancers were over-represented.
Given the relatively better prognosis of people
with advanced breast cancer, an inverse propor-
tion is understandable. The relative under-
representation of men with abnormal prostate
cancer is a result of their care more often still
being in the private practice of urologists rather
than multidisciplinary cancer clinics.

Another contributing factor for the lack of
significant changes in the aggregate number
of the needs may be that the resolution of
baseline needs may have been offset by the ad-
dition of new needs in that area, thus minimiz-
ing reductions in prevalence of overall needs
between baseline and follow-up.37 Longitudi-
nal studies defining the actual cause of the
perceived needs in each domain and replica-
tion studies34 are required to ascertain the
unique contribution the developed resources
have in improving the outcomes of people
with cancer.

This study was prospective and followed a co-
hort of people with advanced cancer over time,
was conducted in large cancer centers, and had
minimal eligibility criteria. In this controlled
environment, extra support was provided in
the form of research nurses who were present
in the oncology clinics to oversee the comple-
tion of the NAT: PD-Cs by clinicians. Each clini-
cian also received academic detailing training
in the use of the Guidelines and NAT: PD-C
prior to the introduction of the resources.
Hence, there is a need to conduct large-scale
studies to assess the effectiveness and applica-
bility within the real-world setting to further
support the use of the Guidelines and NAT:
PD-C. The impact of using these resources in
nonmetropolitan centers, general practice,
and specialist palliative care settings also must
be examined further.
Conclusion
In a population of people with advanced

cancer, the use of the Guidelines and NAT:
PD-C may contribute to reductions in the re-
porting of unmet needs, in particular, health
system and information needs, and patient care
and support needs. Whereas these results are
promising, further research is needed to con-
firm the results. It is important that we ascer-
tain how the resources can be successfully
implemented in settings of care, and continue
to explore the impact these resources have on
patient outcomes and utilization and quality of
cancer care.
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