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ABSTRACT

Background. Prognostic understanding in advanced cancer
patients and their caregivers may have an impact on the
delivery of effective care. The aims of this study were to
explore prognostic understanding at diagnosis in both
patients with advanced lung cancer and their caregivers
and to investigate correlates of their understanding.
Subjects, Materials, and Methods. A total of 193 patients
with newly diagnosed advanced lung cancer and their 167 care-
givers were enrolled at 16 hospitals in Japan. We assessed their
perceptions of prognosis and goals of therapy and examined
their associations with their sociodemographic characteristics,
clinical status, quality of life, mood symptoms, and the status
of disclosure of information by their treating physicians.
Results. One fifth of patients and caregivers (21.7% and
17.6%, respectively) mistakenly believed that the patients’
cancer was “completely curable.” Substantial proportions of

them (16.9% and 10.3%, respectively) mistakenly believed
that the primary goal of therapy was to remove all the can-
cer. Levels of anxiety and depression in both patients and
caregivers were significantly higher among those who had
accurate understanding of prognosis. In multivariate ana-
lyses, inaccurate perceptions of prognosis in patients were
associated with sex, better emotional well‐being, and lower
lung cancer‐specific symptom burden. Caregivers’ inaccurate
perceptions of patients’ prognoses were associated with bet-
ter performance status and better emotional well‐being of
patients.
Conclusion. Substantial proportions of advanced lung cancer
patients and their caregivers misunderstood their prognosis.
Interventions to improve their accurate prognostic under-
standing should be developed with careful attention paid to
its associated factors. The Oncologist 2018;23:1218–1229

Implications for Practice: This study demonstrated that substantial proportions of patients with newly diagnosed advanced
lung cancer and their caregivers had misunderstandings about their prognosis. Accurate perceptions of prognosis, which
are indispensable in the delivery of effective care, were associated with elevated levels of anxiety and depression in both
patients and caregivers, warranting psychosocial care and support for them immediately after diagnosis. Inaccurate percep-
tions of prognosis in patients were associated with better emotional well‐being and lower lung cancer‐specific symptom
burden. Illness understanding in caregivers was associated with patients’ physical and mental status. Those findings provide
insight into how they obtain accurate illness understanding.
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INTRODUCTION
Accurate illness understanding is important for patients with
advanced cancer, so that they can make decisions that align
with their preferences and values [1]. Evidence has been
accumulated that illness understanding has various impacts
on advance care planning and end‐of‐life care [2–5]. Patients’
willingness to accept chemotherapy for advanced lung cancer
is influenced by their prognostic understanding [6]. Patients
who overestimate their prognosis are more likely to receive
aggressive care at the end of life, which could cause deterio-
ration in their quality of life (QOL) during this time without
significant improvement in survival [7]. However, past studies
have consistently shown that many patients with advanced
cancer have inaccurate prognostic understanding [4,8–12].
Accurate prognostic understanding is difficult for patients
even when accurate information is provided by their treating
physicians [13–15]. To improve patients’ illness understand-
ing, clinicians need to be aware of factors that could hamper
patients’ accurate illness understanding.

Illness understanding among caregivers of patients
with advanced cancer is also an important issue to be
addressed. Caregivers can easily misunderstand patients’
illness conditions, and this can be a barrier to efficient sup-
port for and communication with the patients [12,16,17].
Discrepancies in illness understanding between patients
and their caregivers can complicate their decision‐making
processes [16]. However, influence of caregivers’ misunder-
standing on both patients and caregivers has not been suf-
ficiently explored. It is also unclear which factors are
associated with caregivers’ accurate illness understanding.

Therefore, in this multicenter study, we aimed to examine
understanding of patients with newly diagnosed advanced
lung cancer and their caregivers on their prognosis and
therapy goals. We also evaluated concordance rate of their
understanding. Further, we explored the factors that were
potentially associated with their prognostic understanding.
We hypothesized that sociodemographic characteristics,
including their family situation and employment status, clini-
cal status, QOL, and mood symptoms, as well as the status of
disclosure of information by their treating physicians, would
be associated with their understanding. We also hypothesized
that family caregivers’ understanding is influenced by both
variables of the patients and the caregiver themselves.

SUBJECTS, MATERIALS, AND METHODS

Study Participants
The participants were recruited at the oncology clinics of
16 hospitals in Japan during the period between December
2013 and November 2015. Recruitment was conducted
consecutively in the clinics of the physicians of each hospi-
tal who agreed to contribute to this study.

Patients were eligible if they were (a) newly diagnosed with
clinical stage IIIB or IV lung cancer, (b) 20 years of age or older,
and (c) able towrite and comprehend Japanese. Exclusion criteria
were the following: patients who (a) had significant cognitive
impairment or (b) had already received anticancer treatments
(chemotherapy, radiation, surgery, or immunotherapy).

Caregivers were eligible if they were (a) identified by
the patients as their primary caregiver, (b) 20 years of age

or older, and (c) able to write and comprehend Japanese.
Caregivers were not eligible if they had significant cognitive
impairment. The study was approved by the institutional
review board of all the participating hospitals, and all par-
ticipants submitted written informed consent.

Self‐Reported Outcomes
To assess the participants’ illness understanding, we used two
self‐report questions that were adopted and modified from
those used in the relevant past studies [4,10,18–20]. Partici-
pants were asked whether their cancer was completely curable
(response options: “completely curable” or “complete cure is
difficult”) [4,10,19]. They were also asked to choose the pri-
mary goal of therapy from among the following options: “to
get rid of all of the cancer,” “to help them live longer,” and
“to improve symptoms or to lessen distress” [4,18–20]. The
Japanese version of these questions used in this study are
shown in supplemental online Appendix 1. Because advanced
lung cancer is an incurable disease and complete response to
anticancer therapy is exceptionally rare [21,22], responses of
“the cancer is completely curable” and “the goal of therapy is
to get rid of all of the cancer”were regarded as misunderstand-
ings of prognosis and of the goals of therapy, respectively.

The patients’ health‐related QOL was measured with
the Functional Assessment of Cancer Therapy‐Lung scale
(FACT‐L). This scale assesses multiple dimensions of QOL
during the past week: physical well‐being, social well‐
being, emotional well‐being (EWB), functional well‐being
(FWB), and lung cancer symptom burden (lung cancer sub-
scale: LCS) [23,24]. Higher scores indicate better QOL and
lower symptom burden.

Health‐related QOL of caregivers was measured with the
Short‐Form 8‐Item Health Survey (SF‐8). This instrument
assesses eight aspects of health‐related QOL. The physical
component summary (PCS) and mental component summary
are calculated by weighing each of the eight items [25,26].

Mood symptoms of both patients and caregivers were mea-
sured with the Hospital Anxiety and Depression Scale (HADS), a
14‐item self‐report questionnaire that contains two subscales
measuring anxiety (HADS‐A) and depression (HADS‐D) [27,28].
Scores for each subscale range from 0 (no distress) to 21 (maxi-
mum distress). Scores of seven or greater indicate clinically sig-
nificant psychological distress. The FACT‐L, SF‐8, and HADS have
been validated in the Japanese population [24,29–31].

Clinical Data
The patients’ clinical characteristics were collected through the
reports from their treating physicians. While participants were
asked to complete the questionnaires, their physicians were also
asked to administer questionnaires that inquire whether they
had explained the following issues to the patients and their care-
givers: “complete cure is difficult”; “predictable life expectancy”;
“time will come when they will need to discontinue anticancer
treatments”; and “palliative care” (yes or no for each issue).

Procedure
The participants were recruited upon disclosure of their diag-
nosis of clinical stage IIIB or IV lung cancer, when physicians
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usually discussed the illness, treatment, and future perspec-
tives. They were approached as soon as possible after their
cancer diagnosis was discussed. However, specific timing of
the approach (e.g., on the same day or on a different day of
the discussion) was decided based on medical staffs’ judge-
ment in consideration of the patients’ and their caregivers’
emotional states. After submitting written informed consents,
the participants were asked to independently complete the
questionnaires promptly (in principle within 2 weeks).

Statistical Analysis
With an estimation that 30%–70% of the participants misun-
derstand their prognosis, we calculated that 167 patients and
167 caregivers were required in order to allow at least five
independent variables in binary logistic regression models.
After descriptive analyses, bivariate analyses were conducted
to investigate factors associated with illness understanding of
patients and caregivers. Fisher's exact tests were used for cat-
egorical variables and Mann‐Whitney U tests for continuous
and ordinal variables.

Because the proportions of misunderstanding were
lower than expected, the authors decided to reduce the
number of independent variables to be entered into the
subsequent multivariate regression analyses. Based on the
past studies that reported significant associations of prog-
nostic understanding with sex [1,32–34], and with QOL
[19,35], we selected the following variables out of the vari-
ables that were found significant in the bivariate analysis:
sex, emotional well‐being (FACT‐EWB), physical symptom
burden (FACT‐LCS), and functioning (FACT‐FWB).

For caregivers, because past relevant studies were lim-
ited, we selected three highly significant variables with the
lowest p values, focusing on patients’ physical status (perfor-
mance status) and emotional states (FACT‐EWB) and how
the caregivers are informed of the patients' condition (physi-
cians’ explanation to caregivers about future discontinuation
of anticancer treatment).

All the analyses were two‐sided and p < .05 was consid-
ered statistically significant. Analyses were conducted using
SPSS 22.0 software (IBM, Chicago, IL).

RESULTS

Characteristics of the Participants
Of the 307 newly diagnosed lung cancer patients and their
caregivers, 219 patients and their 211 caregivers were eligi-
ble and were approached. Of them, 204 patients and their
193 caregivers agreed to participate in this study (consent
rates: 93.2% and 91.4%). Responses were obtained from
193 patients and 169 caregivers (response rates: 94.6% and
87.6%). The patients who participated in this study were
more likely to receive anticancer therapies, compared with
those who did not participate in this study. Responses from
two caregivers had substantial missing values and were
excluded, resulting in 167 caregiver responses entered into
analyses. Participants’ characteristics are shown in Table 1.
Most patients were over 60 years of age, male, smokers, and
with Eastern Cooperative Oncology Group performance sta-
tus of 1 or 2. Most patients (83.4%) had stage IV lung cancer.
Chemotherapy was scheduled for most patients (85.3%).

Table 1. Sociodemographic and clinical characteristics of
patients and caregivers

Variable Patients, n = 193, n (%)

Age, years, median (IQR) 70 (63–77)

Sex

Male 136 (70.5)

Female 57 (29.5)

Smoking status (pack year)

Median (IQR) 35 (5–54)

Marital status

Married 121 (66.1)

Single/widowed/divorced 62 (33.9)

Household size

One person (living alone) 33 (17.8)

Two or more 152 (82.2)

Employment status

Employed 46 (25.2)

Unemployed 136 (74.8)

ECOG performance status

0 89 (46.3)

1 70 (36.5)

2 21 (10.9)

3 10 (5.2)

4 2 (1.0)

Clinical Tumor‐Node‐Metastasis stage

IIIB 32 (16.6)

IV 161 (83.4)

Initial treatment

Chemotherapy 162 (85.2)

Radiation 1 (0.5)

Combined chemoradiation 21 (11.0)

Best supportive care 6 (3.2)

Variable Caregivers, n = 167, n (%)

Age, years, median (IQR) 62 (50–69)

Sex

Male 54 (32.5)

Female 112 (67.5)

Marital status

Married 131 (78.9)

Singe/widowed/divorced 35 (21.1)

Employment status

Employed 90 (54.2)

Unemployed 76 (45.8)

Relationship to patient

Mother 2 (1.2)

Spouse 89 (53.3)

Sibling 9 (5.4)

Child 58 (34.7)

Other 9 (5.4)

Resides with patient

Yes 133 (79.6)

No 34 (20.4)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; IQR,
interquartile range.
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Only a few patients (3.2%) were scheduled solely to receive
supportive care. Most caregivers were spouses who were
over 50 years of age, female, and resided with the patient.

Illness Understanding at Diagnosis
As shown in Figure 1A, one fifth (21.7%) of patients mistak-
enly believed that their cancer was completely curable. A
similar proportion of caregivers had the same misunder-
standing (Fig. 1B). The goal of therapy was misunderstood
as “to get rid of all of the cancer” by 16.9% of patients and
10.3% of caregivers (Fig. 1C, 1D). When we conducted sub-
group analyses, enrolling only stage IV lung cancer patients,
the results were generally consistent with the whole‐group
analyses. However, slightly lower proportions of caregivers
misunderstood the patient’ prognosis and the goals of ther-
apy (14.7% and 7.5%, respectively) when the patients had
more advanced illness (supplemental online Fig. 1B, 1D).

In total, 20.1% of the patients and 15.4% of the care-
givers had inconsistent perceptions between prognosis and
goals of therapy (supplemental online Fig. 2), and 7.8% of
the patients and 4.3% of the caregivers perceived the prog-
nosis as “complete cure is difficult” yet misunderstood the
goal of therapy as “to get rid of all of the cancer.”

Four fifths of dyads (80.8%) had concordant perceptions
of prognosis (kappa = 0.37, 95% confidence interval 0.18–
0.55), and 83.6% of dyads had concordant perceptions of
goals of therapy (kappa = 0.27, 95% confidence interval
0.06–0.48; supplemental online Fig. 3). In 11.5% of the
dyads, the patient misunderstood the prognosis whereas
their caregiver accurately understood it. In 7.7% of the
dyads, the patient accurately understood the prognosis

whereas their caregiver misunderstood it. Discrepancies in
perceptions of the goals of therapy were observed in 16.4%
of the dyads. Patients misunderstood it in 11.1% of the
dyads and the caregivers in 5.2%. Both the patient and their
caregiver misunderstood the prognosis and goals of therapy
in 9.0% and 4.6% of the dyads, respectively.

Physicians’ Explanations and Their Association with
Illness Understanding of Patients and Caregivers
Figure 2A shows the status of disclosure of information by
treating physicians of patients and caregivers, according to
the physicians’ self‐report (Fig. 2A). In most cases, physicians
explained to the patients and caregivers that complete cure
is difficult (94.0% and 96.3%, respectively). Predictable life
expectancy was explained to 33.9% of the patients and
42.1% of the caregivers. Less than two thirds of physicians
explained to the patients and the caregivers that a time
would come when they would have to discontinue antican-
cer treatment (56.3% and 61.0%, respectively). Physicians
explained about palliative care at the time of diagnosis to
45.4% of the patients and 45.7% of the caregivers.

Associations between physicians’ explanations and ill-
ness understanding among patients and caregivers are
shown in Figure 2B–2E. Patients who were provided with
information on their predictable life expectancy, future dis-
continuation of anticancer treatment, and palliative care
were more likely to have accurate perceptions of progno-
sis, although there was no statistically significant difference
(Fig. 2B). A similar tendency was observed in caregivers
(Fig. 2C). Caregivers who were given an explanation about
future discontinuation of anticancer treatment were more

Figure 1. Perceptions of prognosis and goals of therapy at diagnosis in advanced lung cancer patients and their caregivers. Percep-
tions of prognosis (“completely curable” or “complete cure is difficult”) in 184 patients (A) and in 165 caregivers (B). Perceptions
of goals of therapy (“to get rid of all of the cancer,” “to live longer,” or “to improve symptoms or to live without distress”) in
183 patients (C) and in 164 caregivers (D).
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likely to have accurate perceptions of prognosis compared
with caregivers who were not given such an explanation (p
= .021). There was no significant association between phy-
sicians’ explanations and perceptions of goals of therapy in
either patients or caregivers (Fig. 2D, 2E).

Associations Between Illness Understanding and
Characteristics of Participants
As shown in Table 2, male patients and patients who are
employed were more likely to misunderstand their prognosis.
Patients’ overall health‐related QOL (FACT‐L total scores), FACT‐
EWB, FACT‐FWB, and FACT‐LCS were significantly worse among
patients who had accurate perceptions of prognosis. Anxiety and
depression, measured by HADS‐A and HADS‐D scores, were sig-
nificantly higher among patients who had accurate perceptions
of prognosis. Performance status, clinical stage, and planned ini-
tial treatment were not associated with perceptions of prognosis
in patients. Patients’ misunderstanding regarding the goals of
therapy were associated only with lower FACT‐EWB.

The caregivers were more likely to misunderstand the
patient's prognosis if the patient was younger, cohabiting,
employed, or with better performance status. The caregivers
who had accurate understanding of the prognosis had signifi-
cantly higher HADS‐A and HADS‐D (Table 3). The caregivers
were more likely to misunderstand the goals of therapy when
the patient was younger, female, with lighter smoking history,

in clinical stage of IIIB (compared with stage IV), or with better
global QOL (FACT‐L total score). The caregivers’ accurate
understanding was associated with higher physical QOL of
caregivers themselves (PCS scores of the SF‐8; Table 3).

The subsequent binary logistic regression analysis (shown in
Table 4) demonstrated that patients’ higher FACT‐EWB and
lower FACT‐LCS were significant predictors of patient misunder-
standings about prognosis (p < .001 and p = .043, respectively).
In caregivers (shown in Table 5), misunderstandings about the
patient's prognosis were associated with the patient's better
performance status and with the patient's higher emotional
well‐being (p < .001 and p = .004, respectively). Caregivers who
received the explanations about future discontinuation of anti-
cancer treatment were more likely to have accurate prognostic
understanding (p = .034). No significant predictor was found for
accurate understanding on goals of therapy in patients. Care-
givers were more likely to misunderstand the goals of therapy
when the patients were younger and had clinical stage IIIB dis-
ease (p = .005 and p = .005 respectively). The caregivers with
higher physical QOL (PCS scores of SF‐8) are more likely to mis-
understand the patient's goals of therapy (p = .046).

DISCUSSION

In this multicenter study, we demonstrated that substantial
proportions of both patients with newly diagnosed advanced

Figure 2. Physicians’ explanations and their associations with illness understanding in advanced lung cancer patients and their
caregivers. (A): Physicians’ reports of disclosure of information to advanced lung cancer patients and caregivers. (B–E): Illness understand-
ing in advanced lung cancer patients and their caregivers associated with physicians’ explanations. Proportions of participants with accu-
rate understanding are shown in bar graphs. Perceptions of prognosis in 183 patients (B) and in 164 caregivers (C). Physicians’
explanations to caregivers about future discontinuation of anticancer treatment were correlated at a statistically significant level with care-
givers’ accurate perceptions of prognosis (*; Fisher's exact test for comparison, p = .021). Perceptions of goals of therapy in 182 patients
(D) and in 163 caregivers (E). There was no significant difference in physicians’ explanations concerning perceptions of goals of therapy
for both patients and caregivers.
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Table 2. Associations between prognostic understanding in patients and variables

Patient variable

Perceptions of prognosis Perceptions of goals of therapy

Completely
curable,
n = 40

Complete cure
is difficult,
n = 144 p value

To get rid of
all the cancer,
n = 31

Other,
n = 152 p value

Age, years

Median (IQR) 70 (64–77) 71 (62–77) .906a 67 (59–76) 71 (63–77) .150a

Sex

Male 35 97 .016b 23 106 .672b

Female 5 47 8 46

Smoking status (pack year)

Median (IQR) 38 (25–52) 32 (5–54) .497a 25 (0–42) 35 (8–57) .129a

Marital status

Married 25 92 1.000b 21 94 .287b

Single/widowed/divorced 12 47 7 53

Household size

One person (living alone) 4 29 .165b 3 29 .299b

Two or more 35 110 27 118

Employment status

Employed 16 27 .004b 8 36 .631b

Unemployed 20 112 19 111

ECOG performance status

0 21 63 .233a 14 70 .440a

1 15 55 13 55

2 3 15 3 16

3 1 8 0 9

4 0 2 1 1

Clinical Tumor‐Node‐
Metastasis stage

IIIB 6 25 .815b 6 35 .793b

IV 34 119 25 127

Initial treatment

Chemotherapy 33 120 .541b 27 126 .841b

Radiation 0 1 0 1

Combined chemoradiation 6 15 3 17

Best supportive care 0 6 0 6

FACT‐L total score

Median (IQR) 88.2 (77.0–100.8) 78.0 (68.6–87.2) .001a 80.5 (73.0–91.0) 78.7 (68.7–90.0) .384a

Physical Well‐Being
subscale score

Median (IQR) 20.0 (14.0–24.0) 19.8 (15.0–23.0) .664a 19.0 (13.0–23.0) 20.0 (15.2–24.0) .320a

Social Well‐Being
subscale score

Median (IQR) 18.7 (15.0–24.0) 18.7 (14.0–22.4) .646a 18.7 (14.0–24.5) 18.7 (13.5–22.4) .628a

Emotional Well‐Being
subscale score

Median (IQR) 19.0 (17.0–21.0) 14.0 (10.0–17.0) <.001a 18.0 (13.0–20.0) 14.0 (11.0–18.5) .030a

Functional Well‐Being
subscale score

Median (IQR) 18.0 (12.0–22.0) 14.0 (11.0–19.0) .035a 14.0 (12.0–21.0) 14.0 (11.0–20.0) .634a

Lung Cancer Subscale
score

Median (IQR) 15.0 (13.0–16.0) 13.0 (11.0–15.0) .002a 14.5 (12.0–16.0) 13.0 (11.0–15.0) .089a

(continued)
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lung cancer and their caregivers had misunderstandings
about their prognosis. To the best of the authors’ knowledge,
this is the first study that evaluated prognostic understanding
of advanced lung cancer patients and their caregivers simul-
taneously and investigated their associated factors, including
self‐reported outcomes and the status of disclosure of informa-
tion by their treating physicians. Also, of note, this is the first

study in Japan that systematically evaluated advanced cancer
patients’ understanding of their prognosis and the goal of ther-
apy at the time of diagnosis.

A substantial proportion of the participants misunder-
stood their prognosis and goals of treatment, even though
the proportion was relatively low compared with that of pre-
vious studies [1,4,5,10–12,16,17]. Such misunderstandings

Table 2. (continued)

Patient variable

Perceptions of prognosis Perceptions of goals of therapy

Completely
curable,
n = 40

Complete cure
is difficult,
n = 144 p value

To get rid of
all the cancer,
n = 31

Other,
n = 152 p value

HADS‐Anxiety

Median (IQR) 4 (2–5) 6 (3–9) .003a 4 (3–7) 5 (3–8) .181a

HADS‐Depression

Median (IQR) 4 (2–7) 7 (3–10) .003a 6 (4–7) 6 (3–10) .358a

Caregiver variable

Completely
curable,
n = 40

Complete cure
is difficult,
n = 144 p value

To get rid
of all the
cancer,
n = 31

Other,
n = 152 p value

Age, years

Median (IQR) 62 (52–66) 63 (51–70) .445a 62 (54–73) 63 (51–68) .530a

Sex

Male 7 44 .281b 5 46 .238b

Female 23 81 19 83

Marital status

Married 24 99 1.000b 21 101 .412b

Single/widowed/divorced 6 26 3 28

Employment status

Employed 15 69 .898b 9 75 .542b

Unemployed 15 56 15 54

Relationship to patient

Mother 0 2 .130b 0 2 .211b

Spouse 15 74 21 67

Sibling 2 8 1 11

Child 4 44 6 53

Other 15 8 2 8

Resides with patient

Yes 23 103 .314b 24 101 .048b

No 8 22 1 28

SF‐8 physical component summary

Median (IQR) 58.7 (54.3–61.8) 56.8 (51.3–61.7) .164a 58.1 (51.9–63.4) 57.6 (51.4–61.4) .485a

SF‐8 mental component summary

Median (IQR) 42.7 (35.3–47.0) 41.5 (35.5–47.1) .726a 40.5 (34.6–46.8) 42.5 (36.1–47.6) .437a

HADS‐Anxiety

Median (IQR) 6 (3–10) 7 (5–11) .286a 8 (5–9) 7 (4–11) .973a

HADS‐Depression

Median (IQR) 5 (3–8) 7 (4–11) .025a 7 (4–9) 7 (3–10) .827a

aMann‐Whitney U test.
bFisher's exact test.
Abbreviations: ECOG, Eastern Cooperative Oncology Group; FACT‐L, the Functional Assessment of Cancer Therapy‐Lung; HADS, Hospital Anxiety
and Depression Scale; IQR, interquartile range; SF‐8, Short‐Form 8‐Item Health Survey.
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Table 3. Associations between prognostic understanding in caregivers and variables

Caregiver variable

Perceptions of prognosis Perceptions of goals of therapy

Completely
curable,
n = 29

Complete cure
is difficult,
n = 134

p
value

To get rid
of all the cancer,
n = 17

Other,
n = 147 p value

Age, years

Median (IQR) 64 (60–68) 61 (49–69) .388a 56 (43–63) 63 (51–70) .067a

Sex

Male 12 41 .282b 7 46 .429b

Female 17 92 10 98

Marital status

Married 24 105 .659b 11 115 .209b

Single/widowed/divorced 5 28 6 29

Employment status

Employed 13 75 .306b 10 77 .799b

Unemployed 16 58 7 67

Relationship to patient

Mother 0 2 .128b 1 1 .386b

Spouse 20 68 9 77

Sibling 2 6 1 8

Child 5 53 6 52

Other 2 7 0 9

Resides with patient

Yes 25 105 .449b 15 115 .529b

No 4 29 2 30

SF‐8 physical component
summary

Median (IQR) 56.3 (53.3–62.9) 57.9 (51.3–61.7) .745a 62.9 (58.3–64.5) 57.6 (51.4–61.1) .010a

SF‐8 mental component
summary

Median (IQR) 42.8 (35.8–49.2) 41.5 (35.2–46.6) .215a 40.5 (37.3–46.2) 42.0 (34.7–47.5) .803a

HADS‐Anxiety

Median (IQR) 5 (3–9) 7 (5–11) .040a 5 (4–9) 7 (5–11) .212a

HADS‐Depression

Median (IQR) 5 (3–6) 7 (4–10) .049a 6 (4–9) 7 (3–10) .689a

Patient variable

Completely
curable,
n = 29

Complete cure
is difficult,
n = 134 p value

To get rid of
all the cancer,
n = 17

Other,
n = 147 p value

Age, years

Median (IQR) 67 (64–71) 72 (64–77) .035a 64 (61–71) 72 (65–77) .007a

Sex

Male 19 104 .243b 9 114 .038b

Female 10 32 8 33

Smoking status (pack year)

Median (IQR) 32 (0–47) 38 (10–56) .564a 25 (0–37) 38 (10–60) .037a

Marital status

Married 21 88 .343b 10 98 .762b

Single/widowed/ divorced 5 37 5 37

Household size

One person (living alone) 0 20 .025b 0 19 .223b

Two or more 27 106 16 117

(continued)
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can be crucial, because they could negatively affect decision‐
making regarding choice of cancer treatments and support-
ive care [2–7]. Discrepancies between a patient and their
caregiver in understanding of the prognosis and goals of
therapy were observed in a substantial proportion of
patient‐caregiver dyads, as has been reported by Burns et al.
[16]. Such discrepancies may negatively affect patients’ well‐
being due to inappropriate support and communication.

Provision of appropriate psychosocial care to cancer patients
and their family caregivers from the time of cancer diagnosis
has been promoted under the Basic Plan to Promote Cancer
Control Program, which was launched in 2007 and revised in
2012 and 2017. A relatively high proportion of accurate ill-
ness understanding may be partly attributable to this health
policy. However, it is evident that further promotion is
necessary.

Table 3. (continued)

Patient variable

Completely
curable,
n = 29

Complete cure
is difficult,
n = 134 p value

To get rid of
all the cancer,
n = 17

Other,
n = 147 p value

Employment status

Employed 11 25 .022b 6 30 .214b

Unemployed 15 101 10 105

ECOG performance status

0 23 56 <.001a 11 67 .104a

1 6 50 5 51

2 0 20 1 19

3 0 8 0 8

4 0 1 0 1

Clinical Tumor‐Node‐
Metastasis stage

IIIB 9 20 .564b 7 23 .018b

IV 20 116 10 124

Initial treatment

Chemotherapy 21 116 .115b 12 126 .258b

Radiation 0 1 0 1

Combined chemoradiation 7 12 4 14

Best supportive care 0 5 0 4

FACT‐L total score

Median (IQR) 84.0 (78.0–99.0) 78.5 (69.2–90.7) .068a 86.0 (78.0–107.4) 78.9 (69.1–91.0) .021a

Physical Well‐Being
subscale score

Median (IQR) 20.0 (16.0–25.0) 20.0 (14.0–24.0) .545a 23.5 (17.0–26.0) 20.0 (14.0–24.0) .059a

Social Well‐Being
subscale score

Median (IQR) 18.7 (15.1–23.1) 19.0 (14.0–23.3) .859a 21.6 (17.8–26.3) 18.7 (14.0–22.2) .082a

Emotional Well‐Being
subscale score

Median (IQR) 19.0 (16.0–21.0) 14.0 (10.8–18.0) <.001a 17.0 (13.2–21.0) 15.0 (11.0–19.0) .182a

Functional Well‐Being
subscale score

Median (IQR) 17.5 (11.5–21.0) 14.5 (11.0–21.0) .501a 17.6 (13.0–22.0) 14.0 (11.0–21.0) .229a

Lung Cancer Subscale score

Median (IQR) 15.0 (120–16.0) 13.0 (11.0–15.4) .068a 15.0 (12.0–17.0) 13.0 (11.0–15.4) .174a

HADS‐Anxiety

Median (IQR) 3 (2–5) 5 (3–9) .007a 4 (2–7) 5 (3–8) .182a

HADS‐Depression

Median (IQR) 4 (2–6) 7 (3–10) .009a 4 (2–6) 6 (3–10) .071a

aMann‐Whitney U test.
bFisher's exact test.
Abbreviations: ECOG, Eastern Cooperative Oncology Group; FACT‐L, the Functional Assessment of Cancer Therapy‐Lung; HADS, Hospital Anxiety
and Depression Scale; IQR, interquartile range; SF‐8, Short‐Form 8‐Item Health Survey.
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Contrary to our hypotheses, provision of information
by the treating physician was not associated with accurate
understanding of illness status or the goal of therapy in
patients. A possible explanation is that physicians’ methods
of providing information were too ambiguous or too com-
plicated for patients to understand [14] or that patients
were too emotionally overwhelmed to understand the phy-
sicians’ explanations, even though they had been provided.

Notably, explanations about future discontinuation of
anticancer treatment were associated with accurate under-
standing of prognosis in caregivers. Caregivers may be
more likely to accept physicians’ explanations in a more
straightforward manner than patients, while patients may
deny the seriousness of their situation. Additionally, we
speculate that information on the possibility of future dis-
continuation of chemotherapy is less overwhelming and
more acceptable to caregivers than other kinds of informa-
tion, such as incurability and life expectancy. Moreover, for
physicians, telling patients and caregivers about incurabil-
ity, expected length of life, and palliative care may be more
difficult than telling them about the probability of disconti-
nuing chemotherapy [14,36]. Although these findings need
to be verified further, they provide some insight into what
type of information is beneficial to facilitate accurate prog-
nostic understanding among patients and caregivers.

Our study demonstrated a few key factors that are
associated with accurate prognostic understanding. Clinical

factors, such as performance status, stage of cancer, and
types of planned treatment, were not associated with
prognostic understanding; rather, patients’ subjective fac-
tors appear to play a greater role. Consistent with past
studies, female patients are more likely to have accurate
prognostic understanding [1,32–34]. Our study highlighted
that employed patients are more likely to misunderstand
their prognosis. In combination with the findings that patients
with higher emotional well‐being and lower lung cancer symp-
tom burden are more likely to misunderstand their illness as
“curable,” we speculate that people in relatively good condi-
tions tend to deny their real clinical status. On the other hand,
patients with greater symptom burden and worse QOL may be
able to assess their illness more accurately. Because our study
is cross‐sectional and causal relationship is unclear, we can
interpret it the other way: It is possible that accurate under-
standing of prognosis disappointed the patients, which resulted
in lower emotional well‐being. Consistent with our finding, one
cross‐sectional study demonstrated that awareness of terminal
illness was associated with heightened emotional struggle and
lessened sense of peacefulness in patients with advanced can-
cer [37]. The process of developing prognostic understanding
may parallel with emotional reactions to the illness.

Caregivers’ prognostic understanding was associated
mostly with characteristics of the patients rather than
those of the caregiver themselves. It seems that caregivers
perceive patients’ illness status from the perspectives of
the patient, rather than objective clinical status.

In both patients and caregivers, accurate perceptions of
prognosis were associated with elevated levels of anxiety
and depression. Even though we did not assess these asso-
ciations in multivariate analyses, extra psychosocial support
for both patients and caregivers is needed after the diag-
nosis of advanced cancer [19,34,38].

Our data suggest that patients and caregivers interpret
physicians’ explanations differently, causing discrepancies
in prognostic understanding between them. Interestingly,
discordance in perceptions of prognosis was also associ-
ated with higher emotional well‐being of patients (p = .002;
supplemental online Table 3).

Our study has a few limitations. First, the number of
recruited patients was relatively small, and they may not
fully represent the whole of lung cancer patients in Japan.
Some sampling bias may exist because in the comparison
of the patients who participated in the study and those
who did not, the latter were more likely to receive best
supportive care (BSC) as an initial treatment. Treating phy-
sicians might be hesitant to approach such patients. Com-
parison with the national cancer registry data revealed that
the proportion of the patients who received BSC was much
less in our registry cohort [39]. Besides, the physicians who
cooperated in this study might focus more intensively on
disclosing prognostic information to their patients and their
caregivers than the physicians who did not participate. Sec-
ond, assessment of illness understanding has not been vali-
dated. Although we used similar questions to those that
had been employed in previously published studies, the
questionnaire has not been validated in the Japanese can-
cer population. Further, clinical interview may have been
more reliable than a self‐administered questionnaire. Some

Table 5. Multivariate analysis of predictive factors of
misunderstandings about prognosis in caregivers (binary
logistic regression model)

Variable

Multivariate analysis

Odds ratio
(95% confidence
interval) p value

Performance status of
patients

4.24 (1.65–10.91) .003

Emotional Well‐Being
subscale score in patients

0.87 (0.79–0.96) .006

Physicians’ explanation to
caregivers about future
discontinuation of
anticancer treatment

0.29 (0.12–0.74) .009

Table 4. Multivariate analysis of predictive factors of
misunderstandings about prognosis in patients (binary
logistic regression model)

Variable

Multivariate analysis

Odds ratio
(95% confidence
interval) p value

Sex 4.36 (1.39–13.68) .011

Emotional Well‐Being
subscale score

0.75 (0.67–0.85) <.001

Functional Well‐Being
subscale score

1.03 (0.96–1.10) .448

Lung Cancer Subscale
score

0.85 (0.72–0.99) .039
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participants may have expressed their “wishes” rather than
their actual understanding regarding their prognosis and goals
of therapy. Third, the quality of information provided by the
physicians was not verified. It is unclear whether physicians
appropriately conveyed information to their patients and
caregivers. Fourth, because this was a cross‐sectional study,
causal relationships of the associated variables cannot be
inferred. The nature of our study should be considered
hypothesis generating rather than confirmatory. The factors
associated with illness understanding in this study need fur-
ther validation. Also, other possible explanatory factors that
may affect illness understanding (race, culture, religion,
beliefs, education, and economic status of the participants)
were not examined in this study.

Despite these limitations, this study is noteworthy in that
it is the first to evaluate illness understanding of patients
with advanced lung cancer and their caregivers in Japan and
to highlight clinically important associated factors.

CONCLUSION

Not only patients with advanced lung cancer but also their
caregivers have difficulty attaining accurate prognostic
understanding. It appears that patients tend to judge their
illness status according to their subjective well‐being. In
addition, caregivers seem to understand patients’ illness
status from the patients’ perspectives. Better communica-
tion with physicians may have substantial benefits in
terms of accurate understanding.
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