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Abstract

Purpose This study examined the mediating effects of cancer type, treatment, and distress on health-related quality of life
(HRQoL) for early diagnosis cancer patients. Results were interpreted with respect to established thresholds for clinical
meaningfulness.

Methods A cross-sectional design was used. Patients completed surveys collecting demographics, cancer type, treatment,
comorbid conditions, distress (HADS), and HRQoL (FACT-G). Hierarchical multivariate regressions examined associations
between cancer type, treatment, and distress on HRQoL. Established minimum differences were used to identify clinically
meaningful changes in HRQoL.

Results Of the 1183 patients surveyed, 21% were classified as having elevated anxiety and 13% had elevated depression. Our
sample reported significantly lower physical and emotional well-being compared to population norms. Patients with prostate,
melanoma, gynaecological, and urological cancers had higher HRQoL scores than those with colorectal cancer. However, when
effects for treatment type and distress were considered, differences between cancer types became non-significant. Anxiety and
depression were associated with lower HRQoL scores as was chemotherapy. Only depression, anxiety, and chemotherapy were
associated with clinically meaningful decreases in HRQoL scores.

Conclusions While statistically significant differences in HRQoL were found between different cancer types, only chemotherapy,
anxiety, and depression produced clinically meaningful poorer HRQoL scores. In practice, clinically meaningful differences
could promote a shift in resources toward interventions where a positive effect on patient well-being is appreciated by both the
patient and health professional.
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Background
Electronic supplementary material The online version of this article Patient-reported outcome measures (PROMs) are now gener-
(https://doi.org/10.1007/s00520-018-4625-z) contains supplementary ally accepted to be concomitant with more traditional assess-
material, which is available to authorized users. ments of clinical outcomes and are recommended for routine

use in clinical trial [1, 2] and survivorship [3] settings. While
the benefit of implementing PROMs in daily clinical practice
may improve patient-physician communication, diagnosis,
and supportive care, a systematic review has identified the
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treatment [5]. Health-related quality of life measures offer a
more holistic and multi-dimensional approach by investigat-
ing characteristics attributable to the patient as well as their
environment and include assessment of physical, functional,
emotional, and social well-being [6, 7]. There is evidence
showing improvements in physicians’ general awareness of
their patients’ quality of life when daily HRQoL assessments
are incorporated in clinical oncology practice [8].

Systematic reviews have demonstrated the benefit of incor-
porating HRQoL assessment in clinical trials as both a means
of evaluating the outcome of new therapeutic interventions
and a mechanism to identify opportunities for intervention
[9-12]. In a study investigating women with advanced breast
cancer, HRQoL factors were shown to predict chemotherapy
response and toxicity as well as survival [13]. Additionally, in
one randomised controlled trial with brain cancer patients,
results showed no negative effect on HRQoL in those patients
receiving a more aggressive treatment combination compared
to those receiving a single treatment regime [2].

While research has examined the impact on HRQoL of
specific cancers and treatments, few studies have investigated
HRQoL across the disease and treatment spectrum.
Information relating to disease-specific differences in
HRQoL can assist healthcare professionals to effectively iden-
tify and support patient populations susceptible to lower
HRQoL as a function of their cancer type and/or treatment
received.

Evidence regarding the impact of cancer type on HRQoL
suggests time since diagnosis is important. Studies investigat-
ing HRQoL for patients within a year of diagnosis have report-
ed differences in HRQoL by cancer type. For instance, work
by Reeve and colleagues [14] suggested that cancer type is
associated with different HRQoL scores when patients are in-
vestigated closer to the time of their diagnosis (around
12 months post-diagnosis), while Zebrack and colleagues
[15] found no effect of cancer type on HRQoL for long-term
survivors. The reason why cancer type effects may appear
closer to the time of diagnosis is likely to be a reflection on
treatment, symptoms, and distress experienced at this early
stage as these factors contribute to a patient’s overall HRQoL
and global health perceptions [6, 7]. A recent literature review
suggested that, in early-stage cancer patient populations, can-
cer site, treatment type, and other sociodemographic features
are related to at least one domain of HRQoL [16]. The authors
did not, however, include distress in their investigation.
Exploring the relationship between cancer type, treatment,
and distress could provide insight into factors influencing
HRQoL early in the cancer trajectory so they do not evolve
into a larger problem in the survivorship phase.

Despite the increasing interest in applying HRQoL mea-
sures in the clinical setting, a challenge remains in the inter-
pretation and application of results from these measures.
Meaningful change is defined as the magnitude of change
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required in HRQoL measures which leads to a perceivable
impact on patients’ lives (i.e. whether the patient has notice-
ably improved or deteriorated) [17]. Therefore, a ‘change’
reported by a patient or clinician does not necessarily coincide
with statistically significant differences between groups of pa-
tients noted in research studies. In their systematic review,
Bedard and colleagues highlighted that large sample sizes
regularly generated statistically significant differences in
HRQoL scores many of which may not necessarily lead to a
meaningful outcome for the cancer patient [17]. Change
scores between 2 and 14 points have been suggested as nec-
essary to obtain a clinically meaningful change, with the size
of the change dependent on the individual, the scale used, and
the disease [17-24].

In this paper, we employ an analytical approach to explore
the mediating effects of cancer type, treatment type, and psy-
chological distress on separate HRQoL subscales using the
FACT-G measurement tool for a range of cancer patients using
hierarchical (stepped) regression modelling. We also explore
clinically meaningful change by utilising established mini-
mum thresholds reported for the FACT-G measurement tool
[17, 25, 26] to assess the significance of differences found.

Methods
Participants

Participants were registered with the Victorian Cancer
Registry (VCR); a population-based cancer registry for
Australia’s second most populous state. Those who met the
following eligibility criteria were invited to participate in the
study: (1) confirmed diagnosis of invasive cancer, (2) aged
18-79 years of age, (3) registered with the VCR within
4 months of diagnosis, and (4) spoke English. People with a
previous diagnosis of cancer or who were judged unsuitable to
participate (e.g. due to cognitive impairment) by their treating
clinician were excluded.

Procedures

The VCR identified a consecutive sample of people meeting
the eligibility criteria and contacted each person’s notifying
clinician to confirm eligibility. Clinicians were asked to in-
form the VCR within 4 weeks if they were aware of any
reason why the person should not be approached for the study.

The VCR contacted eligible patients by mail and informed
them of the study and asked if they agreed to the research team
contacting them about study participation. After obtaining
written consent for the VCR to release their contact details
to the research team, a survey was sent along with a study
information sheet and reply-paid envelope to participants.
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Return of the survey was considered consent. Up to two re-
minder letters were sent to non-responders.

Measures
Demographics

Participants reported demographic details including age, sex,
marital status, and postcode (see Table 1). Marital status was
coded to reflect ‘living with a partner’ vs ‘not living with a
partner’, taking into account de facto, same sex relationships,
and divorced and widowed individuals. Socioeconomic status
was determined by substituting postcode values with an index
score of relative socioeconomic disadvantage, as stipulated by
the Australian Bureau of Statistics [27]. This score was recoded
to represent which category (out of three) the individual was

Table 1  Participant characteristics
N %o
Gender Male 567 479
Female 616 52.1
Marital status Living with a partner 928 78.4
Not living with a partner 244 20.6
Unknown 11 0.9
Socioeconomic Highest disadvantage 523 442
disadvantage Moderate disadvantage 483 40.8
Least disadvantage 169 143
Unknown 8 0.7
Comorbid conditions Heart disease 239 20.2
Arthritis 150 12.7
Diabetes 63 53
Asthma 52 44
Existing depression 55 4.6
Existing anxiety 34 29
Chronic pain 44 37
Cancer type Breast 280 23.7
Prostate 234 19.8
Colorectal 186 15.7
Melanoma 94 79
Lung 58 49
Gynaecological 74 6.3
Haematological 70 5.9
Head and neck 41 35
Urological 66 5.6
Upper GI 47 4.0
Other 33 2.8
Treatment type Chemotherapy 419 354
Radiotherapy 324 274
Surgery 977 82.6
No treatment 45 38

classed (1 = 0-40%— highest disadvantage, 2 = 41-80%—mod-
erate disadvantage, and 3 = 81-100%— least disadvantage).

Comorbid conditions

Participants were asked to indicate if they had any existing
health problems other than cancer. The list of conditions to
choose from included heart disease, arthritis, diabetes, asthma,
existing depression, existing anxiety, and chronic pain.

Diagnoses and treatment

Information on participant cancer type and date of diagnosis
was obtained from the VCR. Specific cancer diagnoses were
classified into broader cancer types: breast, prostate, colorec-
tal, melanoma, lung, gynaecological, haematological, head
and neck, urological, upper gastro-intestinal (GI), and other
(see Table 1).

Participants were asked to indicate what treatment, if any,
they had received. Responses were dummy-coded into three
separate variables (chemotherapy, surgery, and radiotherapy),
allowing for cases where more than one form of treatment was
received. Other forms of treatment including adjuvant/
alternative therapy were not recorded.

Emotional distress

Participants completed the Hospital Anxiety and Depression
Scale (HADS), a 14-item scale comprising both an anxiety
and depression subscale [28] that is widely used in oncology
[29]. The scale has high internal consistency (o = .80 anxiety
subscale, o = .81 depression subscale) and high test-retest re-
liability (correlation coefficients >.85) [30]. Higher scores
reflect greater anxiety and depression. Participants rate how
often they have experienced several different symptoms over
the past 2 weeks on a 4-point scale. Responses to the seven
items for each of the two scales are summed. If a response for
a single item was missing for a respondent, the score was
inferred using the mean of the remaining six items. If more
than one item was missing, then the subscale was judged
invalid for that participant. Scores above 11 have been identi-
fied as indicating clinically significant levels of anxiety or
depression, while scores between 8 and 10 indicate borderline
levels [28]. Based on findings that lower cut-off scores are
needed for cancer patients [31, 32], a score of 8 was used in
this paper to identify participants as having ‘elevated’ distress.

Health-related quality of life
The Functional Assessment of Cancer Therapy-General
(FACT-G) version 4 assessed HRQoL. The FACT-G has

shown to be a popular and effective scale used to assess
HRQoL in the oncology setting [33]. This 27-item scale has
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been developed and validated for use with cancer patients and
displays high internal consistency (overall scale o =.89) [33].
The measure comprises four domains of health-related quality
of life (physical well-being (seven items, « =.82), social/
family well-being (seven items, o =.69), emotional well-
being (six items, o =.74), functional well-being (seven items,
a =.80)), and an overall HRQoL score. Higher scores reflect
higher HRQoL in each domain.

Meaningful change for the FACT-G scale has been inves-
tigated previously and reported as equal to or greater than two
points for each of the subscales and five points for the FACT-
G total score [17, 25, 26]. At least 80% of all items were
required to be completed for the FACT-G to be considered
valid. For those cases considered valid, any missing values
were pro-rated similar to the HADS measure.

Analytic strategy

Analyses were conducted using the R statistical package,
Version 3.4 (R Core Team, 2018). Descriptive statistics such
as means, frequencies, and percentages were computed for
patient demographics (Table 1) and HADS and FACT-G
scales (not shown). Australian normative scores for a modified
version of the FACT-G scale (FACT-GP, [26]) were also com-
pared to results from this study.

Five hierarchical multivariate regressions were used for the
FACT-G measure to create predictive models for each HRQoL
subscale and the FACT-G total score (Table 2). Unstandardised
estimates for beta values were reported to investigate absolute
changes in subscale scores attributed to an increase of one unit
in each predictor when the effects of all other predictors were
held constant. Cancer type was included in Step 1 followed by
distress (HADS) and treatment type predictors in Step 2. The
colorectal sample was used as the reference group for multi-
variate analyses as it is a common cancer which affects both
sexes equally. Model fit was calculated using R* and F-ratios
for each step.

Age, sex, marital status, socioeconomic status, and self-
reported comorbid conditions (see Table 1) were included as
covariates in all regression analyses (see Supplementary
Table 1 for full model with all covariates shown).

Results from regression analyses were also interpreted with
reference to established minimum differences previously re-
ported for the FACT-G scales for any change in HRQoL to be
detected by the patient or clinician [17, 25, 26].

Results
Of the 3713 eligible participants identified by the VCR, 1201
(32%) people consented to participate in the study and

returned completed surveys via post. Eighteen cases were ex-
cluded from analyses due to high percentage of missing data.
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Therefore, the results in this study were based on survey data
from 1183 participants.

Descriptives

Table 1 presents the main characteristics of the sample.
Average age of participants was 60.5 years (SD=10.9) and
the mean time since diagnosis was 5.3 months (SD =1.4).

Most participants reported living with a partner (78%) and
residing in areas of highest socioeconomic disadvantage
(44%). The most common comorbid condition reported was
heart disease (20%). Breast (24%) was the largest cancer
group in the sample, and 83% of all participants received
surgical intervention for their cancer.

Overall, 21% of participants were classified as having ele-
vated anxiety and 13% as having elevated depression. Breast,
melanoma, head and neck, urological, and upper GI cancers
had the highest prevalence of elevated anxiety. Although a
small group, 42% of people with other cancers were also clas-
sified as having elevated anxiety.

The prevalence of elevated depression was highest among
participants with upper GI (28%) and lung (24%) cancers.
Prostate cancer had the lowest prevalence of elevated anxiety
(10%) and depression (9%) in the sample.

Participants treated by surgery had a lower prevalence of
elevated anxiety (20%) and depression (12%), while those not
receiving any treatment had the highest prevalence of elevated
anxiety (29%) and depression (20%); however, it should be
acknowledged that this group comprised only 45 individuals
(3.8% of total participant sample).

Overall, participants scored lower on the PWB and EWB
subscales (all p <.01) but higher on the SWB and FWB sub-
scales (all p <.05) compared to population norms. However,
overall FACT-G total scores were similar to population norms

(p=.55).

Regression models

Table 2 presents results from the hierarchical multivariate re-
gression models for cancer, treatment type, and distress on
each HRQoL scale (FACT-G subscales and total score) after
adjusting for various demographic variables. All regression
models were significant at each step (all p <.01).

Step 1 in each regression model shows the effects for can-
cer type, with colorectal cancer as the reference group.
Significant increases in HRQoL scores were associated with
prostate (b=2.98, p<.01), melanoma (all »>2.92, p<.01),
gynaecological (all 5>2.72, p<.05), and urological (b=
3.21, p<.01) cancer types. However, compared to colorectal
cancer patients, HRQoL scores were lower for lung (b=—
2.41, p<.05), upper GI (b=—3.15, p <.05), and other cancer
types (b=—2.62, p<.01).
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Table2  Regression models predicting HRQoL
PWB subscale FWB subscale EWB subscale SWB subscale FACT-G total
b SE  AR* b SE  AR* b SE AR B SE  AR® b SE  AR?

Step 1 17 13 13 A1 .16
Colorectal REF REF REF REF REF
Breast 0.00 0.75 -0.12 0.87 0.93 0.59 0.60 0.74 1.91 222
Prostate 2.98%%* 0.76 1.35 0.87 0.06 0.60 -0.92 0.76 3.77 2.24
Melanoma 4.95%* 0.84 2.927%% 0.97 0.56 0.66 0.45 0.84 9.26%% 2.50
Lung -0.05 1.04 —-241*% 1.20 -1.01 0.82 0.12 1.03 —3.00 3.04
Gynaecological 2.72%%* 1.01 1.85 1.16 0.33 0.79 1.68 1.00 7.10%* 2.96
Haematological -0.70 0.98 —1.44 1.13 0.05 0.77 1.29 0.97 -0.47 2.87
Head and neck 0.09 1.06 -0.27 1.23 -0.43 0.84 1.81 1.05 1.48 3.11
Urological 3.21%* 1.22 -0.15 1.42 -0.65 0.98 0.80 1.21 2.67 3.59
Upper GI -1.91 1.11 -3.15% 131 -1.55 0.88 0.37 1.10 -6.36 331
Other -043 1.25 -2.67 1.48 —2.62%* 1.01 1.10 1.24 —4.68 3.75

Step 2 22 33 31 11 37
Colorectal REF REF REF REF REF
Breast 0.18 0.72 -0.67 0.77 0.54 0.54 0.64 0.77 1.23 1.85
Prostate 091 0.74 -0.68 0.80 -0.44 0.56 -1.07 0.80 -0.82 1.91
Melanoma 3.08%:* 0.77 1.05 0.82 0.13 0.57 0.50 0.83 5.24%% 1.99
Lung 1.25 0.92 -0.81 0.98 -0.18 0.69 0.67 0.99 1.24 237
Gynaecological 2.06%* 0.90 0.51 0.96 -0.35 0.67 1.05 0.96 3.62 230
Haematological -0.14 0.98 -0.76 1.05 0.54 0.73 0.86 1.05 0.84 2.51
Head and neck 0.32 0.98 -0.05 1.04 -0.06 0.73 2.06 1.05 2.65 2.51
Urological 3.02%* 1.06 -0.08 1.14 -0.11 0.81 1.14 1.14 3.34 2.72
Upper GI -0.36 0.99 -0.87 1.08 —0.65 0.74 0.83 1.07 -1.07 2.59
Other 0.67 1.13 -0.79 1.24 -0.89 0.86 2.10 1.21 1.30 2.95
HADS anxiety —1.37% 045 -3.16%* 0.49 —4.45% 0.34 —2.46*%* 049 —11.32%%  1.17
HADS depression —5.68%* (.54 =7.76%* 0.58 =2.61*%* 041 —3.28*%* (.58 —19.21*%* 140
Chemotherapy —291*% 0.44 —2.34%% 047 -0.35 0.33 0.54 0.47 —4.76% 113
Radiotherapy -0.87 0.46 -0.17 0.49 0.18 0.34 -0.26 0.49 —1.18 1.19
Surgery -0.49 0.57 0.01 0.61 0.57 0.42 -0.29 0.61 —0.06 1.46

#p<.05, **p<.01, AR® change in R?, REF reference group. Positive 4 values indicate higher HRQoL scores in relation to the reference group

Analyses adjusted for sex, age, marital status, socioeconomic status, and comorbid conditions (heart disease, arthritis, diabetes, asthma, depression,

anxiety, and chronic pain)—full model shown in Supplementary Table 1

PWB, physical well-being; FWB, functional well-being; EWB, emotional well-being, SWB, social/family well-being

PWB Model: (25, 665) = 5.41%%, F5(30, 642) = 13.72%*
FWB Model: F,(25, 666) =4.04%*, F5(30, 645)= 17.95%*
EWB Model: F,(25, 665)=4.13%* F5(30, 643) = 16.56%*
SWB Model: F;(25, 665) = 3.23%*, F5(30, 643) = 6.08%*
FACT-G Model: (25, 658)=4.86%*, [5(30, 637) = 23.81%*

Except for PWB scale, the effects for cancer type on
HRQoL subscales and overall became non-significant when
treatment type and distress were introduced in step 2.
Significant effects of cancer type remained in the PWB sub-
scale (melanoma, b =3.08, p <.01; gynaecological, b =2.06,
p <.05; urological, b=3.02, p<.01). For the FACT-G total
score, at Step 2, melanoma patients had higher scores than
colorectal patients (b=5.24, p<.01).

Distress was associated with lower HRQoL scores on all
scales (anxiety, all b<—1.37, p<.01; depression, all b<—
2.61, p <.01). However, for treatment, significant effects were
only seen for chemotherapy, with lower HRQoL in the PWB,
FWB, and FACT-G total scales (all b <—2.34, p<.01).

Overall, results in Fig. 1 suggest that melanoma, urological,
and gynaecological cancers were associated with the highest
HRQoL scores, while anxiety, depression, and chemotherapy

@ Springer
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Fig 1 Coefficients reported in step 2 of Table 2, with 95% Cls for each HRQoL scale. Significant effects are identified in red. Dashed lines represent
minimum reported thresholds for clinically meaningful differences for each FACT-G scale

were associated with the lowest scores in the sample.
Established minimum thresholds [17, 25, 26] for clinically
meaningful differences in FACT-G scales are also illustrated
in Fig. 1 by dashed vertical lines. When visually interpreted
with respect to these thresholds, only depression, anxiety, and
chemotherapy were suggestive of negatively influencing
HRQoL scores by a clinically meaningful amount.
Significant effects for melanoma, urological, and
gynaecological cancers were associated with increases in PWB
scores (including FACT-G total score for melanoma). However,
their clinical meaningfulness could be considered borderline.

Discussion

In a sample of patients averaging 5 months post-diagnosis, we
found significant differences in HRQoL across cancer types.
However, these differences were mediated by treatment and
distress levels suggesting that these factors, rather than cancer
type per se, drive HRQoL in this early stage of survivorship.
When clinically meaningful thresholds were considered, che-
motherapy, anxiety, and depression, rather than cancer type,
were associated with poorer HRQoL scores.

Cancer patients in our sample had, on average, significant-
ly higher overall SWB and FWB scores than the general pop-
ulation, with PWB and EWB lower in our sample compared to
population norms [26]. While the reasons behind these find-
ings are not immediately apparent in our sample, it is likely
that in some cases, additional support from friends and family
provided to many people with cancer may translate to in-
creases in SWB. Furthermore, frequent contact with nurses,
allied health, and community-based services during their treat-
ment may also add to the sense of social well-being. With
respect to FWB, it is possible that some functional aspects
of a patient’s life may have been restored or improved follow-
ing their treatment intervention (our patient sample comprised
cancer survivors, on average 5 months post-diagnosis).
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Research has shown some long-term improvements in func-
tion scales following treatment [34]; however, treatment in-
tensity has shown to negatively affect this [35]. However, we
note that the differences seen between our sample and popu-
lation norms for FWB were largely statistical and are unlikely
to translate to a perceptible difference between our patient
sample and the general population.

Health-related quality of life was initially found to vary by
cancer type. However, type of treatment and anxiety and de-
pression levels mediated this variation, consistent with previ-
ous findings [36]. When treatment and distress levels were not
considered in analyses, patients with prostate, melanoma,
gynaecological, and urological cancer generally had higher
HRQoL compared to colorectal cancer patients. These find-
ings are similar to those reported by Choi and colleagues [37]
who showed higher HRQoL scores for prostate cancer pa-
tients compared to general cancer population. Other research
has shown long-term HRQoL remains unaffected following
treatment for prostate [38] and gynaecological [39] cancers.
Likewise, higher HRQoL scores associated with melanomas
could be attributable to their treatment, which is largely surgi-
cal with minimally invasive procedures, with little or some-
times no inpatient stay.

Previous research has pointed to the potential mediating
role of treatment on HRQoL [17, 35, 40] suggesting that type
of treatment might be responsible for much of the variation in
HRQoL between cancer types. Our findings that the associa-
tion between cancer type and HRQoL reduced to non-
significant levels once treatment and distress were included
in the models are in line with this suggestion. Our results
suggest that patients with cancers requiring chemotherapy
are at greater risk of lower HRQoL scores than those with
cancers that do not require chemotherapy.

Around 20% of patients in our sample experienced elevat-
ed anxiety and 13% experienced elevated depression approx-
imately 5 months post-diagnosis. Our results showed a strong
inverse relationship between distress and HRQoL for our
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sample of cancer patients. While distress is commonly inves-
tigated in isolation to HRQoL measures, it is important to
consider its strong relationship with HRQoL, and the poten-
tially causal influence it has on HRQoL [5-7]. As these stud-
ies suggest, future investigations could assess these measures
together to gain a more holistic understanding on the factors
affecting patient well-being.

Many of the significant effects of cancer type and treat-
ment on HRQoL we identified (red lines in Fig. 1) were not
clinically meaningful. Interestingly, only chemotherapy,
anxiety, and depression were associated with decreases in
HRQoL that were clinically meaningful. Differences in
HRQoL for melanoma, urological, and gynaecological
cancers were of borderline clinical significance, which
may be due to the relative small number of these cases in
our sample. These results, therefore, suggest that interven-
tions targeting anxiety and depression, especially in pa-
tients receiving chemotherapy, are more likely to demon-
strate stronger improvements in patient HRQoL which are
clinically meaningful and appreciated by both the patient
and health professional.

Several limitations of our study need to be noted. We could
not control for stage of disease, as this information was not
captured. As other studies have found disease stage influences
HRQoL [41], our findings may be altered if we were able to
include disease stage in the model. Likewise, we did not as-
sess treatment side effects and cancer-related fatigue which are
known to exist in large proportions of cancer patients and can
negatively impact HRQoL [42, 43]. Some strengths of the
study also need to be noted. Our large sample size and popu-
lation approach to recruitment ensured that we captured a
representative dataset which can help in the generalisability
of these findings. A further strength of this study was the use
of a validated measure of HRQoL and our attempt to identify
and understand the clinical significance of differences in
HRQoL.

Despite these limitations, our study suggests that anxiety,
depression, and chemotherapy were associated with clinical
meaningful deficits in cancer patients’ HRQoL, at least in the
first year post-diagnosis. This highlights the importance of
screening for these two conditions, especially in chemothera-
py patient populations, where this work can contribute toward
the future translation and application of these findings in real-
world settings.
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