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Chapter 1
General introduction
and outline

General introduction and outline

In 2019 more than 117,000 patients were diagnosed with cancer in the Netherlands [1].
With aging of the Dutch population, cancer incidence will increase over the next decades.
Although cancer is still the primary cause of death in the Netherlands, prevalence of cancer
is increasing rapidly due to early detection and better, novel, personalized or targeted
treatment regimens, leading to prolonged survival.
Several definitions of cancer survivorship are used. According to the definition of the
US Institute of Medicine, survivorship starts immediately after diagnosis [2, 3]. However,
others define start of survivorship as the period after completion of the treatment or
after completion of the follow-up [2, 3]. In this thesis we use the European Organisation for
Research and Treatment of Cancer (EORTC) definition of a cancer survivor defined as ‘any
person who has been diagnosed with cancer who has completed treatment with curativeintent (with the exception of maintenance treatment) and is disease-free (no evidence of
active cancer)’ [4]. A large proportion of survivors, approximately fifty percent [5, 6], suffer
from chronic treatment-related symptoms, including among others physical, psychosocial,
cognitive and sexual abnormalities, fear of cancer recurrence and development of new
malignancies, which negative impact on their health-related quality of life (HRQoL) [5, 6]. All
these aspects are related to the quality of care provided to patients both during treatment
and survivorship.
Good quality of care (QoC) contributes to survival and supports patients in the course of
their disease and treatment and enhances HRQoL [7]. QoC is defined by the US Institute of
Medicine as the degree to which health services for individuals and populations increase
the likelihood of desired health outcomes and are consistent with current professional
knowledge [8]. Health care professionals have to integrate scientific evidence with the
needs or wishes of the individual patient to deliver personalized care [7]. Since the last
decade more attention is paid to patients’ values, preferences and needs in both care and
research. These are defined as patient reported outcomes (PROs). PROs such as HRQoL
and supportive care needs are important tools to measure and improve QoC.
Patient reported outcomes
Patients may report experiences with care and its outcomes by means of PREMS (Patient
Reported Experience Measures) and PROMS (Patient Reported Outcome Measures),
respectively. These are important to assess the effects of care from the patients’
perspective. PREMS and PROMS are important as they reflect the patient voice and are
not influenced by the interpretation of the health care professional. PROMS vary in their
extensiveness of questions on disease related symptoms, treatment related symptoms
or patient experiences and the manner of questioning [9, 10]. Patient reported outcomes
(PROs) are “any report of the status of a patient’s health condition that comes directly
from the patient, without interpretation of the patient’s response by a clinician or anyone
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else. [9, 10]. For example previously chemotherapy toxicity was graded by the physician,
however research showed large discrepancies between what professionals interpreted
and what patients reported [11]. It is more and more recognized that the interpretation
of information by the patient is not always reflecting what patients meant. Therefore
PROs should receive more attention, next to standard objective clinical outcomes such
as survival and efficacy [12, 13]. Incorporating PROs into daily clinical practice will enhance
QoC [14]: Objective measures may not necessarily correlate with the own feelings and
well-being [9, 15]. Many PREMS and PROMS exist nowadays and in our studies we used
EORTC-QLQ-C30 with tumour and construct specific modules and furthermore we used
questionnaires on supportive care reported by patients and their informal caregivers
(CaSUN and SCNS-P&C-Dutch).
There is increasing recognition of the importance of patient reported outcomes (PROs)
in providing a patient-centered, personalized approach to treatment [2, 12, 13]. [9, 10]. Healthrelated quality of life (HRQoL) is the most commonly used PRO and is a multidimensional
concept that integrates the patient’s perception of the impact of the disease and its
treatment on physical, psychological, and social functioning [2, 12, 13].
Monitoring of PROs can enable timely detection of symptoms and facilitate early response
to problems. This has been shown to improve symptom control and satisfaction with care,
reduce hospital admissions, enable patients to remain on treatment for longer periods
and may confer a survival benefit [16, 17]. PRO data can also be combined with clinical
data to provide more comprehensive evidence of the net clinical benefit of a treatment.
Personal perspectives vary by gender, experience, age, education, cultural background
and co-morbidity [15, 18]. The use of PROs enhances communication between patient and
health care professionals: PRO assessment can result in improved HRQoL outcomes by
earlier detection of toxicity and relief of symptoms[10, 19]. Regulatory authorities, including
the United States Food and Drug Administration (FDA) and European Medicines Agency
(EMA), now incorporate PRO assessments in the evaluation and labelling of medicinal
products [16, 17, 20]. PRO data can also enhance patient-centered decision-making through
tailored information provision and can empower patients to become more involved
in their care [21, 22]. Adequate measurement of PROs in time may put survival gain into
perspective and could potentially affect the benefit/risk balance in order to establish
better consultation and personalized treatment [21, 22]. Patients (breast, colorectal, prostate
and hematological malignancies within 5 years after diagnosis) reported that they were
not adequately prepared for what to expect physically, psychologically and socially from
cancer treatment [23]. Despite incorporation of PRO evaluations by regulatory authorities,
outcomes on HRQoL are not enough taken into account in clinical studies and if these
outcomes are included in study protocols, outcomes are published late or not at all [17, 24].
Most studies measure PROs during the intervention period only, but these should as
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well be collected thereafter throughout the patient’s life [25]. If assessments are too few,
changes in symptoms are not captured and if assessments are too frequent subjects are
sensitized to the used instrument [15]. Adequate measurement of PROs in time may put
survival gain into perspective and could potentially affect the benefit/risk balance in order
to establish better consultation [21, 22].
Patient communication and information provision
Patients want to be informed, but information should be tailored to the patient’s
informational needs, literacy and personality [26, 27]. Care providers need to ensure that
sufficient information is provided during diagnosis, treatment, and after treatment.
However, time and resources of health care professionals are constraints to inform
patients appropriately [28]. Furthermore, patients may have difficulty understanding or
processing the often complex and upsetting information [28]. For example, in only 50%
of all consultations patients’ and physicians’ views on expectations match when they are
discussing treatment and toxicity [11, 22, 29].
The lack of information provision is widely reported among cancer patients and does not
depend upon the tumor type, but varies in the survivorship phase that patients are in [30-34].
A wide range of unmet information needs have been reported, with 6-93% of cancer
survivors unsatisfied with the information provision [28]. This is reported during diagnosis
(10 – 24%), treatment (11 – 97%), advanced disease stage or palliative phase (39%), and
post-treatment (6 – 83%) [28].) Regardless the phase of survivorship, 39% of all cancer
patients reported unmet information needs. High levels of unmet information needs
during treatment are mainly caused by lacking information on potential side effects,
managing side effects.
In this thesis we investigated the relation between satisfaction with provided information
and the relation with unmet supportive care needs during survivorship. Patient information
is an essential factor in support for cancer survivors [31]. Patients who reported satisfaction
with the information also reported better HRQoL, lower levels of distress and higher
satisfaction with care [35]. Understanding factors associated with information provision
may help health care professionals to give more patient-centered information and reduce
the number of unmet needs in survivorship [31, 35]. Up to now studies showed that sociodemographic and clinical factors like age, sex, disease stage, marital status, educational
level and ethnicity, may also influence information needs [36].
Partners and their needs
Patients often rely on their partners as the primary source of support [37-39]. Common
additional responsibilities for partners include assisting patients with daily activities,
providing emotional support, helping them with managing tasks related to the illness or
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treatment and advocating care and needs for patients with their health care team [38, 40].
These additional caring responsibilities are often faced without applicable knowledge
or additional support [40, 41]. Partners who report more needs are known to provide less
support to patients, and partners’ unsupportive reactions are associated with social and
emotional problems for both the patient and the partner [39-43]. However, positive support
by partners can help patients to adjust and improve their HRQoL [39-44]. An important first
step towards designing effective health care services for patients through their partners is
an assessment [45, 46] of the physical, informational, emotional, practical, social and spiritual
supportive care needs of a patient and their informal caregiver [47, 48]. in our study we
translated the Supportive Care Needs Survey – Partners and Caregivers (SCNS-P&C) into a
Dutch version and validated this SCNS-P&C-D.
Aims and organization of this thesis
The general aim of this thesis is to provide insight in several aspects of QoC and PROs
on adequate information provision in cancer survivors. The first chapter addresses the
perceived level of, and satisfaction with, information received by ovarian cancer survivors
during diagnosis and treatment and how this is related to unmet needs during survivorship
(chapter 2). The study in chapter 3 describes the presence of gastro-intestinal symptoms
during ovarian cancer survivorship and how this is related to HRQoL during survivorship.
Furthermore, we show the first report of HRQoL in melanoma patients, treated with
dendritic cell vaccination in adjuvant setting for advanced stage melanoma (chapter 4).
In chapter 5 the validation of the Dutch version of the Supportive care needs survey
for partners and caregivers (SCNS-P&C-D) questionnaire on unmet needs in partners of
patients with breast cancer is described. Lastly, this thesis presents the secondary analyses
of this study, revealing the most frequently reported unmet supportive care needs of
partners of breast cancer patients (chapter 6).
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Abstract
Objective
To examine the association between satisfaction with perceived information
provision during diagnosis and treatment and supportive care needs in ovarian
cancer survivors.
Methods
In 2012, women (n=348) diagnosed with ovarian cancer, as registered between
2000 and 2010 in the Netherlands Cancer Registry, received a questionnaire
including questions on the perceived level of, and satisfaction with, information
received (EORTC QLQ-INFO25) and supportive care needs (Cancer Survivors’
Unmet Needs Measure).
Results
Of 348 women, 191 (55%) responded. Of all participants, 35% were not satisfied
(n=65) with the perceived amount of information received. Participants who were
satisfied with the amount of information reported significantly higher levels of
perceived information on disease, medical tests, treatment and other services.
Patients not satisfied with information provision had a higher total number of
needs and a higher number of unmet needs than women satisfied with information
provision. Multivariable linear regression analysis showed that satisfaction with
information provision was negatively associated with the total number of unmet
needs (β=-0.20, p=0.03) after adjustment for potential confounding clinical and
socio-demographic factors.
Conclusion
Ovarian cancer survivors, satisfied with the information provision during treatment
reported fewer unmet needs during survivorship. Optimization of information
provision for ovarian cancer patients during initial diagnosis and treatment may
contribute to a decrease in unmet needs during survivorship.

Association between information provision and supportive care needs among ovarian cancer survivors:
A cross-sectional study from the PROFILES registry

Introduction
Ovarian cancer is the third most common gynecological malignancy worldwide [1]. In the
Netherlands, about 1.300 women are diagnosed with ovarian cancer annually [2, 3]. Due to
non-specific symptoms, the disease is usually diagnosed at an advanced disease stage (up
to 70% of patients are diagnosed with stage III/IV disease) with extensive involvement of
the abdominal cavity [4]. Primary treatment usually consists of surgery or a combination of
surgery and chemotherapy. Although primary treatment is successful in most cases, 75%
of patients will get recurrent disease and die within 5 years [5]. Less than 27% of patients
will survive 5 years or more [3].
Ovarian cancer places a heavy emotional and physical burden on patients [6]. The most
frequently reported problems are fatigue, pain, neuropathy, concerns about recurrence,
progression and death, managing treatment side-effects, worries about running out of
options for treatment and financial issues [6, 7] These problems may have a large impact
on the supportive care needs of ovarian cancer survivors. Supportive care can be defined
as care that helps a person with cancer and his/her family to cope with the disease and
treatment [7]. Several factors make ovarian cancer patients an at-risk group for high levels
of unmet need, including female sex, more physical and psychological morbidities, having
an advanced stage of disease at diagnosis and low income [6-8].
Adequate information provision is a frequently reported unmet supportive care need
among gynecological cancer patients [2, 9, 10]. Among gynecological cancer patients, the
likelihood of cure, information on the disease and its’ spread and side effects of treatment
are the most frequently mentioned information needs [10, 11]. Patients want to be informed,
but information should be tailored to the patient’s informational needs, literacy and
personality [2, 12].
Patient information is an essential factor in support for cancer survivors [11]. Patients who
reported satisfaction with the information received also reported better health-related
quality of life, lower levels of distress and higher satisfaction with care [13]. Understanding
factors associated with information provision may help health care providers provide more
patient-centered information and reduce the number of unmet needs in survivorship [11, 13].
Prior research among breast, melanoma and prostate cancer survivors suggests that these
patients have information needs in survivorship [14-16]. However, other studies have shown
that the number of unmet needs decreases over time [17, 18].
We hypothesize that ovarian cancer patients who are not satisfied with the perceived
amount of information received during diagnosis and treatment have more unmet
supportive care needs in survivorship. In this study, we examine the association between
satisfaction with perceived level of received information during diagnosis and treatment
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in ovarian cancer survivors and their current supportive care needs. The aims of this
study are (1) to measure the past perceived level of and satisfaction with the amount of
information received by ovarian cancer patients, (2) to measure the perceived (un)met
supportive care needs of ovarian cancer patients, and (3) to correlate dissatisfaction with
past perceived information provision with unmet supportive care needs after completing
primary treatment.

Methods
Setting and Participants
A cross-sectional study was conducted among women diagnosed with ovarian cancer
between January 1st 2000 and July 1st 2010, as registered in the Netherlands Cancer
Registry (NCR), in 6 hospitals in the southern region of the Netherlands. To be eligible,
women must have been treated for ovarian cancer, have an adequate literacy level, speak
and understand Dutch, have been treated in one of the affiliated hospitals and be alive
at the time of the study. Vital status was established by the hospital patient file or by
linking the NCR with the Central Bureau of Genealogy. Of 1147 registered women, 693
were identified as deceased according to the Central Office of Geneology and 106 were
identified as deceased, hospitalized or staying in a nursing home according to the hospital
patient file. The remaining 348 received a questionnaire. The study was approved by a
regional ethical committee (St. Elisabeth Hospital, no. 1149).
Procedures and data collection
All patients received an information letter from their gynecologist. Participating women
completed the questionnaire after consenting to linking their questionnaire responses
to NCR data. Data collection took place in 2012 and using PROFILES (Patient Reported
Outcomes Following Initial treatment and Long term Evaluation of Survivorship), a registry
to study the physical and psychosocial impact of cancer and its treatment in a populationbased cohort of cancer survivors (www.profilesregistry.nl). Details of the data collection
method have been previously described [19].

Measures
Socio-demographic and clinical characteristics
Clinical and patient information were obtained from the NCR (i.e., date of birth, date
of diagnosis, disease stage, and primary treatment) [20]. The questionnaire included
questions on socio-demographic characteristics (i.e. marital status, employment status,
and educational level). Co-morbidity at the time of survey was categorized according to
the Self-administered Co-morbidity Questionnaire (SCQ) [21].
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Information provision
To evaluate the perceived amount of information received during diagnosis and treatment
(referred to as ‘information provision’) and satisfaction with the provided information
among ovarian cancer survivors, the Dutch version of the European Organisation for
Research and Treatment of Cancer (EORTC) QLQ-INFO25 questionnaire was used [22].
This 25-item questionnaire incorporates four information provision subscales: perceived
receipt of information about the disease (four items regarding diagnosis, spread of
disease, cause(s) of disease and whether the disease is under control), medical tests (three
items regarding purpose, procedures and results of tests), treatment (six items regarding
medical treatment, benefits, side effects, effects on disease symptoms, social life and
sexual activity) and other care services (four items regarding additional help, rehabilitation
options, managing illness at home and psychological support). The question format is as
follows: ‘‘during your current disease or treatment, how much information did you receive
on . . .?’’ Additionally, the measure contains two single items on having received information
and single items on the satisfaction with, amount of, and helpfulness of information. The
answer categories are ‘‘not at all’’, ‘‘a little’’, ‘‘quite a bit’’, and ‘‘very much’’, except for four
items which have a two point yes/no scale. Patients who reported being a little or not
at all satisfied with the amount of information received were classified as not satisfied.
Patients who reported being quite or very satisfied with the provided information were
classified as satisfied with the information provision. After linear transformation, all scales
and items range in scores from 0 to 100, with higher scores indicating better perceived
information provision. The questionnaire has been internationally validated with good
internal consistency for all scales (alpha > 0.70), and good test–retest reliability (intraclass
correlations > 0.70) [22]. Our data revealed Cronbach’s alphas of 0.79 (disease), 0.90 (medical
test), 0.88 (treatment) and 0.82 (other care services) for the four subscales respectively.
The scale structure of the EORTC QLQ-INFO25 was recently validated [23].
Supportive care needs
Supportive care needs were measured using the Cancer Survivors’ Unmet Needs measure
(CaSUN), incorporating 35 questions on existential survivorship, comprehensive cancer
care, information, quality of life and relationship domains. Respondents indicated whether
each reported need had been met or unmet in the past month. The question format is as
follows: ‘‘In the past month I need . . .?’’ (eg. “up to date information”). Participants answered
‘No need’, ‘Met need’ or ´Unmet need´. `Unmet needs` were scored as weak, moderate or
strong. From these scores, the number of met and unmet needs were calculated. The total
number of needs is the sum of met and unmet needs coded as 1 when no need iscoded as
0. The number of met needs is the sum of met needs coded as 1, when no need and unmet
need are coded as 0. The number of unmet needs is the sum of unmet needs coded as 1
when no need and met need are coded as 0. Higher scores indicate greater need (range
0-35) [8]. Our data revealed a Cronbach’s alpha for the total CaSUN score of 0.93.
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Statistical analysis
All statistical analyses were conducted using IBM SPSS Statistics version 22 (SPSS Inc.,
Chicago, IL, USA). P-values of <0.05 were considered statistically significant. Multi-items
scales of the EORTC QLQ-INFO25 were only computed if at least half of the items from a
scale were completed, according to the EORTC QLQ-C30 scoring guidelines [24]. For the
CaSUN, missing items were counted as ‘no need/not applicable’ [14].
Frequencies and percentages were used to summarize categorical data. Means and
standard deviations were used to summarize continuous data. Socio-demographic
and clinical characteristics of respondents and non-respondents were compared using
independent samples t-tests for continuous variables and chi-square tests for categorical
variables. A chi-square test was used to evaluate the association between being satisfied or
not satisfied with information provision and the number of unmet needs. T-test were used
to compare mean information provision subscale scores of the QLQ-INFO25 in patients
who were satisfied and patients who were not satisfied with information provision.
Multiple linear regression analyses were performed to evaluate the association between
satisfaction with information provision (dichotomized item) and the number of unmet
supportive care needs (dependent variable). A priori we included the treatment modality
(surgery vs. surgery and chemotherapy), educational level (low vs. medium and low vs.
high), marital status (partner yes vs. partner no), age at time of questionnaire completion,
years since diagnosis and presence of co-morbidity (no vs. yes) as confounders, as previous
studies have shown these factors are related to information provision [2]. As a sensitivity
analysis, an interaction term was added to evaluate the relationship between satisfaction
with information provision and time since diagnosis to assess whether the associations
differ over time. Where the interaction was significant, we plotted simple slopes for − 1
standard deviation (SD), the mean and + 1 SD of time since diagnosis.

Results
Patient characteristics
Of the 348 women who received a questionnaire, 191 responded (response rate of 55%).
Six patients were excluded because more than half of their data were missing, resulting in
185 patients included in the analysis.
The mean age of respondents was 63 years (range 28 – 91 years), and the mean time since
diagnosis was 6.2 years (range 1.9 – 12.3 years). Patients satisfied (65% of all respondents,
n=120) with the amount of information provision were found to be more recently
diagnosed than patients not satisfied with the information provision (P=0.04), but did not
significantly differ in age, FIGO stage, treatment modality, employment or marital status
(Table 1).
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Table 1. Socio-demographic and clinical characteristics of ovarian cancer survivors, according to
satisfaction with perceived information (N, %).
Satisfied patients
(n=120)

Not satisfied patients
(n=65)

p-value

39 – 88

63.3 (11.9)
28 – 91

NS

Years since diagnosis years
mean, (SD)
range

5.8 (3.0)
1.9 – 12.3

6.9 (3.2)
1.9 – 12.2

0.04

FIGO stage at diagnosis (n, %)
I
II
III
IV
unknown

71 (59)
14 (12)
26 (22)
8 (7)
1 (1)

41 (63)
6 (9)
17 (26)
0 (0)
1 (2)

NS

Treatment (n, %)
Surgery
Surgery+ CTx
CTx
Other

35 (29)
83 (69)
1 (1)
1 (1)

22 (34)
42 (65)
0 (0)
1 (2)

NS

Co-morbidities (n, %)
Yes
no

84 (70)
36 (30)

42 (65)
23 (35)

NS

Arthritis 44 (24)
Backache 36 (19)
Hypertension 32 (17)

Liver disease 49 (26)
Ulcer 48 (26)
Arthritis 25 (14)

NS

Socio-economic status (n, %)
High
Middle
Low
Missing

42 (35)
52 (43)
22 (18)
4 (3)

15 (23)
27 (42)
21 (32)
2 (3)

NS

Educational level (n, %)
High
Medium
Low
Missing

22 (18)
73 (61)
20 (17)
5 (4)

11 (17)
43 (66)
10 (15)
1 (2)

NS

Employed (n, %)
Yes
No
Missing

26 (21)
81 (68)
12 (10)

17 (28)
44 (68)
4 (6)

NS

Marital status at time of survey (n, %)
Partner
No partner
Missing

79 (66)
38 (32)
3 (3)

41 (63)
23 (35)
1 (2)

NS

Marital status at time of diagnosis (n, %)
Partner
No partner
Missing

75 (63)
7 (6)
38 (32)

39 (60)
5 (8)
21 (32)

NS

Mean total CASUN score (SD)*

12.2 (12.1)

13.9 (14.1)

NS

Mean CASUN score unmet needs (SD)*

4.0 (5.7)

6.3 (6.9)

0.02

Mean CASUN score met needs (SD)*

4.2 (5.3)

3.2 (6.3)

NS

Age at time of survey years
mean, (SD)
range

Most frequent comorbidity (n,%)

63.5 (11.1)

T-test was performed for continuous variables and Chi square test for dichotomous;
SD: standard deviation; CTx: chemotherapy; *scores can range from 0 to 35.

2

NS: not significant;
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Figure 1.
(A) Mean information provision scores on QLQ-INFO25 scales for patients who report being satisfied
and not satisfied with the information provision (N=185).
(B) Association between satisfaction with information provision and mean scores for number of total,
met and unmet needs (N=117).
* t-test, p<0.05

Information provision
Of 185 women, 15 (8%) were not at all, 50 (27%) a little, 71 (38%) quite a bit and 49 (27%)
satisfied with the perceived amount of information received. Of all women, 120 (65%)
were satisfied with the information provision and 65 (35%) were not satisfied with the
information provision. Women satisfied with the information provision had significantly
higher mean QLQ-INFO25 scales scores on all subscales than women not satisfied with
information provision (Fig. 1A).
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Supportive care needs
The five most frequently reported unmet needs are presented for patients satisfied and not
satisfied with the information provision in Table 2. The 5 most frequently reported unmet
needs for women satisfied and not satisfied with the information provision included 4
of the same needs: ‘addressing of any complaints,’ ‘knowledge about intercollegial
consultation between caregivers,’ ‘best medical care,’ and ‘access to complementary
or alternative therapy services’. The two groups differed in that ‘receiving information
in an understandable way’ fell in the top 5 unmet needs for women satisfied with the
information provision, while ‘access to health care services’ fell in the top 5 unmet needs
for women not satisfied with the information provision.
Table 2. Five most frequently reported unmet needs of satisfied and not satisfied patients .
CASUN needs description
Need for…

Not satisfied patients
% (n reporting unmet
need/completing item)

Satisfied patients
% (n reporting unmet
need/completing item)

Addressing of any complaints

61 (35/57)

26 (31/99)

Knowledge about intercollegial consultation between
caregivers

52 (29/56)

24 (29/101)

Access to health care services when required

47 (26/55)

NA

Best medical care

43 (22/51)

19 (23/99)

Access to complementary or alternative therapy services

34 (21/61)

27 (32/94)

Information provided in a understandable way

NA

11 (13/105)

NA= not applicable. i.e. unmet need, not reported as one of the five most frequently reported unmet needs.

Association between satisfaction with information provision and unmet supportive
care needs
Women who were satisfied with the amount of information provision reported fewer
total (met and unmet) needs (p=0.07) and fewer unmet needs (p=0.02;Table 1, Fig. 1B).
After adjustment, women who were satisfied with the amount of information provision
reported fewer unmet needs (β=-2.66, p=0.03; Table 3).
We found no evidence of interaction between satisfaction with the information provision
and time since diagnosis (β=0.20, p=0.61).
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Table 3. Multivariable linear regression analysis evaluating the association of satisfaction with
perceived amount of information with unmet needs. (N=117).
Unmet needs (β)

95% CI

Satisfaction with perceived amount of information received
Satisfied vs. not satisfied (ref)

-2.7*

[-5.1 ; -0.3 ]

Treatment
Surgery and chemotherapy vs. surgery (ref)

3.1*

[0.5 ; 5.7]

Educational level
Low (ref) vs. medium
Low (ref) vs. high

3.1
1.6

[-0.2 ; 6.5]
[-2.4 ; 5.5]

Partner
No vs. yes (ref)

1.6

[-0.9 ; 4.1]

Age at time of questionnaire

-0.2**

[-0.3 ; 0.0]

Years since diagnosis

-0.3

[-0.7 ; 0.1]

1.3**

[0.6 ; 2.1]

Comorbidity
Yes vs. no (ref)
* p<0.05
** p<0.01

ref: reference category; β = unstandardized beta coefficient CI: confidence interval. Analyses were adjusted for
the following confounders: treatment modality (surgery vs. surgery and chemotherapy), educational level (low vs.
medium and low vs. high), marital status (partner yes vs. partner no), age at time of questionnaire completion,
years since diagnosis and presence of co-morbidity (no vs. yes).

Discussion
More than one third of the ovarian cancer survivors were not satisfied with the perceived
amount of information received. Patients who were not satisfied with the amount of
information received, had more unmet supportive care needs. Important unmet needs
of all patients included ‘addressing of any complaints’, ‘knowledge about intercollegial
consultation between caregivers’, ‘best medical care’ and ‘access to complementary or
alternative therapy services’. Patients not satisfied with the information they received
additionally reported ‘Access to health care services when required’ as an unmet need.
Information provision
In previous studies, a majority of patients with various cancer types have reported not
being satisfied with the amount of information they received (e.g. breast (36%), urological
(34%), endometrial cancer (41%), melanoma (61%), lymphoma and multiple myeloma
(33%)), similar to our study (45%) [10, 11, 25-27]. Patients not satisfied with the information
provision reported lower scores on all subscales of provided information compared
to satisfied patients. Further research is needed to understand why the patients were
unsatisfied with the amount of information provided.
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Unmet needs
Our findings are comparable to those among other cancer types (breast, melanoma
and prostate cancer) where patients reported similar percentages of unmet needs [14-16].
Patients reported needs concerning emotional and social support, management of
healthcare and information [14-16]. The most frequently reported unmet supportive care
needs among ovarian cancer survivors were addressing complaints, access to health
care services, knowledge about intercollegial consultation between caregivers and best
medical care. Other studies also found help with fear of cancer recurrence and worry
about relatives as frequently reported unmet needs, however, these constructs were not
measured in our study [14, 16].
Association between satisfaction with information provision and supportive care needs
Patients not satisfied with the amount of information received, had more unmet supportive
care needs compared to patients satisfied with the information provision. Patients also
reported unmet needs not necessarily specific to information provision or medical care
(e.g. unmet needs in the domain of emotional issues or relationship concerns). These
findings demonstrate the importance of providing sufficient information to ovarian cancer
patients in order to address unmet needs in information provision and medical care as well
as psychosocial domains for long-term survivors. Research among various tumor types
shows that patients adequately informed according to their needs have better quality of
life and less persisting unmet needs [10, 13]. Our results suggest that information provision
meeting patient demands may help reduce unmet needs in survivorship. Adequate
information provision may lead to fewer persisting unfulfilled needs overall by leaving
fewer patients with unanswered questions and enabling patients to find supportive care
services and the health care professional responsible for their care [10, 13].

Clinical implications
It is important that information is tailored to the patient’s needs [28]. During consultation
the patient should regularly be asked if the information was understandable and helpful
and whether personal needs have been met [29]. Providers can give more information to
meet informational or medical care needs, and they can also meet needs in other domains
too through appropriate referrals. By asking the patient, the health care provider can
provide information according to the patients’ needs at that specific point in their disease
trajectory [30, 31].
During transition from patient to survivor, contact with the health care professional
becomes less frequent and the patient is challenged to resume former roles while
experiencing cancer related problems [32]. Care providers need to ensure sufficient
information is provided during diagnosis, treatment, and after treatment has ended.
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Systematic screening, for example with the distress thermometer, may help the process
more rigorous and consistent . Previous research has shown that provision of written
information increases patients’ satisfaction with perceived information [10]. One possible
way to provide written information may be the implementation of survivorship care plans
(SCPs). SCPs are one example of an effort to provide more detailed, tailored information to
the patient to improve long-term survival and reduce unmet needs. SCPs are interventions
containing written clinical information, such as diagnostic tests, type of cancer and
treatment, and contact details of the caregivers responsible for their care [10, 33, 34]. SCPs
contain a tailored follow-up care plan with information on possible short- and long-term
effects, effects on social and sexual life, signs of recurrence and secondary tumors, and
rehabilitation, psychosocial support and supportive care services [10, 33, 34]. Systematic
reviews have shown that SCPs have a positive impact on reducing unmet needs during
survivorship, and that breast cancer survivors were able to identify which caregiver was
responsible for their care. However, the reviews showed the SCPs have no significant effect
on survivor distress, satisfaction with care, care coordination or oncological outcomes [10,
33]
. In addition, results of a SCP intervention for endometrial cancer and ovarian cancer
survivors did not show improvement in satisfaction with information and care received,
however, it did show a SCP may help empower patients [9, 35]. Additionally, SCPs were unable
to enhance satisfaction with information provision or care in ovarian cancer survivors,
possibly due to heightened concerns after receiving information about the chance of
recurrence, it’s treatment and prognosis[36]. Prior research revealed that this may be due
to barriers in HCPs, as theyare often reluctant to inform patients of a poor prognosis
or provide information on late effects, and barriers in patients, such as personality and
inhibition to ask for information.

Study limitations
The strength of our study is the novelty it adds to the current literature. Only a few studies
have investigated the relation between satisfaction with the amount of information
provided and unmet supportive care needs among gynecological cancer patients [2, 9, 10].
Our study has several limitations. This cross-sectional study collected data with
retrospective questions, resulting in recall bias (mean time since diagnosis was 6.2 years).
Furthermore, selection bias may have occurred as we do not have detailed information
about the health status of non-respondents (our response rate was 55%). However,
previously we have shown that respondents and non-respondent have similar patient
and tumor characteristics [37]. The results may also have been affected by survivorship bias
due to low survival rates [38]. Of all selected patients, only 40% were still alive at the time
of inclusion. In our study population 60% of women were diagnosed at an early stage of
the disease, whilst 70% of all patients suffering from ovarian cancer are diagnosed with
advanced disease [39]. Persistence of needs may be due to women experiencing one or more
disease recurrences and receiving further chemotherapy (mean progression free survival
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after first line treatment varies between 10 and 19 months) [40, 41]. Unavailability of data on
recurrent disease is a limitation of our study. Dissatisfaction with information may also
indicate dissatisfaction in general. Personality affects illness perception and satisfaction
with information provision [42]. This study relies on self-report measures of information
provision, and it is not clear how much information was actually provided. Coping style of
patients, could lead to underreporting of the received information [42]. Lastly, CaSUN is a
generic questionnaire for assessing cancer patients’ needs. For this reason, ovarian cancer
survivors may not have had the opportunity to report their disease-specific needs [43].

Conclusion
It can be concluded that ovarian cancer survivors, dissatisfied with the information
provision during and after their cancer treatment have more unmet supportive care needs
in survivorship. Optimization of information provision by health care professionals during
initial diagnosis and treatment may therefore contribute to a decrease in unmet needs
during survivorship. Future research should assess manners to improve the information
provision.
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Abstract
Objective
To assess the association between gastro-intestinal (GI) symptoms and healthrelated quality of life (HRQoL) in ovarian cancer (OC) survivors.
Methods
Women diagnosed with OC between 2000 and 2010 as registered in the
Netherlands cancer registry (n=348), received a questionnaire on sociodemographic characteristics, HRQoL (EORTC-QLQ-C30), ovarian cancer-specific
symptoms including GI (EORTC-QLQ OV28) and psychological distress (HADS).
Data collection took place in 2012.
Results
Of 348 women diagnosed with ovarian cancer 191 (55%) responded. Of all
participants, 69% were eligible for analysis (n=131). In 25% of all women high
level GI symptoms occurred (n=33). In 23% of all women recurrence of OC
occurred (n=30).
Regression analysis showed that presence of high levels of GI symptoms during
survivorship was associated with lower functioning on all HRQoL domains (except
for emotional functioning), more symptoms and higher levels of distress. QoL was
negatively affected in those who had few and high levels of GI symptoms. QoL
of those with recurrent disease was worse than those without recurrent disease.
Conclusion
A substantial proportion of OC survivors experience GI symptoms, regardless
of the recurrence of disease. Health care professionals should be aware of GI
symptoms during survivorship in order to refer their patients for supportive care
interventions to reduce symptoms or help survivors to cope. Further research
should examine the cause of GI symptoms during OC survivorship among those
with non-recurrent disease.

Presence of gastro-intestinal symptoms in ovarian cancer patients during survivorship:
a cross-sectional study from the PROFILES registry

Introduction
Ovarian cancer (OC) is the third most common gynecological malignancy worldwide and
the fifth leading cause of cancer-related death among women [1, 2]. In the Netherlands,
about 1,300 cases of OC are diagnosed annually [3, 4]. Due to vague nature of symptoms,
the disease is usually diagnosed at an advanced disease stage: up to 70% of all patients is
diagnosed with stage III/IV disease, with extensive involvement of the abdominal cavity [5, 6].
Up to 70% of all patients experience recurrent disease [7, 8]. Overall, the most frequently
reported symptoms at time of OC diagnosis and eventual recurrence are pain, abdominal
swelling or distension, unusual fatigue, bloating, weight change, dyspepsia, vomiting,
altered bowel habits, urinary and gastro-intestinal (GI) symptoms [5, 9-11]. Standard therapy
consists of surgery and chemotherapy [12]. Despite effective initial treatment, overall
five-year survival rates fluctuate from 90% for early stage disease to 40% for late stage
disease [6, 13].
Some OC survivors may return to their normal functioning and life after the initial
treatment, but others survivors will experience a wide range of sequelae related to
cancer or its treatment that do not dissipate with time and may result in diminished posttreatment functioning [9, 10].
The most frequently reported problems among OC survivors are fatigue, pain, neuropathy,
and concerns about getting cancer under control, recurrence and death [14-19]. Two recent
studies revealed that GI symptoms are a common problem among OC survivors who
underwent surgery alone or surgery followed by chemotherapy [12, 16]. Research among
survivors of other cancer types who received abdominal radiotherapy revealed that
up to 40% reported moderate or severe GI symptoms, which had a negative impact on
their Health Related Quality of Life (HRQoL) [20]. GI symptoms are commonly reported as
symptoms at first presentation of OC or disease recurrence, experiencing these symptoms
during survivorship may cause significant distress and deteriorated HRQoL among OC
survivors as these symptoms remind them of their disease [21]. However up to now, no
studies address this issue in population-based cohort of both short- and long-term
cancer survivors. Therefore, the aims of this study were to assess (1) the prevalence of GI
symptoms stratified by recurrence status; (2) the relationship of GI symptoms with HRQoL
and distress among OC survivors.

Methods
Setting and Participants
A cross-sectional study was conducted among women diagnosed with ovarian cancer
between January 1st 2000 and July 1st 2010, as registered in the Netherlands Cancer
Registry (NCR), in 6 hospitals in the southern region of the Netherlands. To be eligible,
women had to have been diagnosed with ovarian cancer between January 1st 2000 and
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July 1st 2010, have an adequate literacy level to understand the questionnaire, speak and
understand Dutch, have been treated in one of the affiliated hospitals, and had to be alive
at the time of the study. Vital status was established either by the hospital patient file or
by linking the NCR with the Central Bureau of Genealogy, 693 were deceased according to
the Central Bureau of Genealogy and therefore excluded. Of 1147 registered women, 693
were identified as deceased according to the Central Bureau of Geneology and 106 were
identified as deceased, hospitalized or staying in a nursing home according to the hospital
patient file. The remaining 348 received a questionnaire (Fig 1). This study was approved
by a regional ethical committee (St. Elisabeth Hospital, no. 1149).
1147 women were diagnosed and registered
with ovarian cancer between January 1st 2000
and July 1st 2010 in 6 hospitals in the southern
region of the Netherlands Cancer Registry
(NCR)

454 patients are still alive on Sept 15th, 2011.
Gynecologists sent their (former) patients a
letter to inform them about the study and a
link to the questionnaire
Questionnaires were sent to the remaining
348 patients

693 patients deceased

- 1 hospital declined participation
(N=74)
- 29 patients furthermore excluded
(deceased, hospitalized, nursing
home)
157 patients did not respond

191 patients responded (55%)
60 patients excluded due to missing
data on recurrent disease
131 patients eligible for analysis
Figure 1. Flowchart of the data collection process.

Procedures / data collection
All patients received an information letter from their gynecologist and after signing the
informed consent form about linking the results of the questionnaires with the NCR data
the questionnaires were completed. Data collection took place in 2012 and was done
within PROFILES (Patient Reported Outcomes Following Initial treatment and Long term
Evaluation of Survivorship). PROFILES is a registry to study the physical and psychosocial
impact of cancer and its treatment in a dynamic, growing population-based cohort of both
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short and long-term cancer survivors. PROFILES contains a large web-based component
and is linked directly to clinical data from the NCR. Details of the data collection method
have been previously described [22]. Data from the PROFILES registry are available for noncommercial scientific research, subject to study question, privacy and confidentiality
restrictions, and registration (www.profilesregistry.nl).
Measures
Socio-demographic and clinical characteristics
Clinical and patient information was obtained from the NCR (i.e., date of birth, date
of diagnosis, disease stage, and primary treatment) [23]. The questionnaire included
questions on socio-demographic characteristics (i.e., marital status, employment status,
and educational level). Comorbidity at the time of survey was assessed using the Selfadministered Comorbidity Questionnaire (SCQ) [24].
HRQoL
The EORTC QLQ-C30 version 3.0 (European Organisation for Research and Treatment of
Cancer Quality of Life, quality of life core questionnaire) was used to assess HRQoL [25].
It contains five functional scales on physical, role, cognitive, emotional and social
functioning, a global health status/QoL scale, three symptom scales on fatigue, nausea
and vomiting, and pain, and six single items. The questions were framed as ‘during the
past week…’. Response scales included: ‘Not at all’, ‘A bit’, ‘Quite a bit’, and ‘Very much’,
except for the global QoL scale, which ranges from ‘Very poor’ to ‘Excellent’. Scores were
linearly transformed to a 0–100 scale [26].
Presence of GI symptoms
Disease-specific HRQoL, including GI symptoms, were assessed with the EORTC QLQ-OV28
(Ovarian cancer module) [27]. The QLQ-OV28 module contains seven scales: abdominal/
gastrointestinal symptoms, peripheral neuropathy, other chemotherapy side effects,
hormonal/menopausal symptoms, body image, attitude to disease/treatment and sexual
functioning. Abdominal symptoms are: abdominal pain, feeling bloated, clothes too tight,
changed bowel habit, flatulence, fullness when eating, indigestion. Peripheral neuropathy
symptoms are tingling, numbness, and weakness. Other chemotherapy related side
effects are: hair loss and upset by hair loss, taste change, muscle pain, hearing problem,
urinary frequency, and skin problems. Hormonal/menopausal symptoms are: hot flashes
and night sweat. Body image related symptoms are: feeling less attractive and dissatisfied
with the body. Attitude towards disease and treatment are described using: disease
burden, treatment burden and worry about future. Symptoms of sexual dysfunctioning
are rated using: interest in sex, sexual activity, enjoyment of sex and lubrication [27, 28].
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Table 1. Socio-demographic and clinical characteristics of ovarian cancer survivors, according to
presence of abdominal symptoms (N, %).
High level of GI symptomsA
(n= 33, 25%)

Low level of GI symptomsA
(n= 98, 75%)

p-value*

Age at time of survey
years (mean,range, SD)

65 (48 – 88, 11)

65 (40 – 85, 10)

0.84

Years since diagnosis
years (mean,range, SD)

5.7 (1.9 – 12.2, 3.2)

6.3 (1.93 – 12.3, 3.1)

0.37

FIGO stage at diagnosis (n, %)
I
II
III
IV

11 (33)
7 (21)
12 (36)
3 (9)

46 (47)
14 (14)
32 (33)
5 (5)

0.22

Treatment (n, %)
Surgery
Surgery+ CTx
CTx
Other

1 (3)
32 (97)
0 (0)
0 (0)

4 (4)
92 (94)
1 (1)
1 (1)

0.72

Comorbidities (n, %)
No
Yes

9 (27)
24 (73)

35 (36)
63 (64)

0.38

Most frequent comorbidities (n,%)
Backache
Arthritis
Hypertension

13 (39)
12 (36)
7 (21)

22 (22)
30 (31)
25 (26)

0.38

Socio-economic status (n, %)
High
Middle
Low
Missing

8 (24)
16 (49)
9 (27)
0 (0)

35 (36)
38 (39)
22 (22)
3 (3)

0.42

Educational level (n, %)
High
Medium
Low
Missing

3 (9)
23 (70)
4 (12)
3 (9)

13 (13)
64 (65)
19 (19)
2 (2)

0.58

Employed (n, %)
No
Yes
Missing

21 (64)
7 (21)
5 (15)

73 (75)
19 (19)
6 (6)

0.61

Marital status at time of survey (n, %)
Partner
No partner
Missing

22 (67)
9 (27)
2 (6)

63 (64)
35 (36)
0 (0)

0.52

Marital status at time of diagnosis (n, %)
Partner
No partner
Missing

22 (67)
3 (9)
8 (24)

61 (62)
3 (3)
34 (35)

0.22

Presence of recurrent disease (n, %)
No
Yes

20 (61)
13 (39)

81 (83)
17 (17)

0.22

*T-tests for continuous and chi square test for categorical data; Educational level: high= university or higher
education, medium= vocational training, low= primary or secondary education or less; Marital status: partner=
married or cohabiting, no partner= divorced, widowed or never married/cohabited; A: Low level defined as GI
symptom scale score <30, high level defined as GI symptom scale score ≥30.
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The GI symptoms scale consists of six questions: ‘Did you have abdominal pain?’, ‘Did you
have a bloated feeling in your abdomen/stomach?’, ‘Did you have problems with your
clothes feeling too tight’, ‘Did you experience change in bowel habit as a result of your
disease and treatment’, ‘Were you troubled by passing wind/gas/flatulence’ and ‘Did you
feel full too quickly after beginning to eat’. The questions were framed as ‘during the past
week…’. Response scales included: ‘Not at all’, ‘A bit’, ‘Quite a bit’, and ‘Very much’. Scores
were linearly transformed to a 0–100 scale [26]. Our data revealed a Cronbach’s alphas of
0.80 for the GI symptom subscale.
Psychological distress
The Hospital Anxiety and Depression Scale (HADS) was used to assess psychological
distress. The HADS is a 14-item, self-report measure of anxiety and depression [29, 30]. Each
item is rated on a scale from 0 (not at all) to 3 (very much). The HADS has two subscales
(anxiety and depression) and a total score. Meta-analysis of Norton et al. showed that the
HADS does not provide good separation between the subscales anxiety and depression [31].
Therefore, we only used the total score to describe the psychological distress of the
patients [32]. Higher scores imply more psychological distress.
Statistical analysis
All statistical analyses were conducted using IBM SPSS Statistics version 22 (SPSS Inc.,
Chicago, IL, USA). P-values of <0.05 were considered statistically significant. Multi-items
scales of the EORTC QLQ-C30 were only computed if at least half of the items from a scale
were completed, according to the EORTC QLQ-C30 scoring guidelines [33].
The GI symptom scale was dichotomized as 0 to 30 (High level of GI symptoms) vs. ≥30 to
100 (Low level of GI symptoms). This conservative cut-off point was pragmatically chosen.
Frequencies and percentages were used to summarize categorical data. Means and
standard deviations were used to summarize continuous data. Socio-demographic and
clinical characteristics of patients who had GI symptoms during survivorship versus those
who had lower levels of GI symptoms were compared using independent samples t-tests
for continuous variables and chi-square tests for categorical variables (table 1).
Descriptives of items of the GI symptom scale were presented stratified by patients with
versus those without recurrent disease and were compared using t-tests for continuous
and chi-square tests for categorical variables (Fig. 2).
Descriptives were presented for the total group (table 2). Patients who had high levels
of GI symptoms during survivorship versus those who had low levels of GI symptoms
were compared using t-tests for continuous and chi-square tests for categorical variables.
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Figure 2. ovarian cancer survivors’ (recurrent and non-recurrent disease) responses to QLQ-OV28 symptom scale items. Chi-square tests were performed,
* show a significant (p<0.05) differences between patients with and without recurrent disease.
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35 (29)
25 (26)
58 (23)
34 (33)
41 (37)
39 (18)
13 (7)

QLQ-OV28
Body imageB
SexualityA
Attitude to disease and treatmentB
Hormonal, menopausal symptomsB
Neuropathy B
Other chemotherapy side effectsB

HADS
distressC
9 (7)

15 (21)
34 (32)
41 (26)
19 (26)
23 (26)
17 (13)

84 (18)
84 (22)
85 (20)
87 (17)
89 (20)
20 (14)
21 (22)
4 (12)
15 (23)
10 (22)
22 (27)
4 (11)
6 (14)
4 (16)
8 (20)

-4.0

-19.4
9.3
-17.4
-15.1
-18.6
-21.1

20.3
26.9
12.5
18.7
16.1
-20.6
-24.2
-11.3
-24.5
-12.6
-21.0
-17.1
-32.3
-10.1
-6.6

Mean
difference

No

Yes
No
No
No
No
Yes

Medium
Medium
Small
Large
Medium
Large
Large
Medium
Large
Medium
Medium
Medium
Large
Medium
Small

CID

0.4

0.4
-0.2
0.4
0.3
0.3
0.6

-0.5
-0.5
-0.4
-0.4
-0.4
0.5
0.5
0.4
0.5
0.4
0.3
0.3
0.7
0.3
0.2

beta
univariate

0.00

0.00
0.04
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03

p-value
univariate

-0.1

0.3
-0.1
0.2
0.3
0.2
0.5

-0.3
-0.3
-0.8
-0.3
-0.1
0.3
0.3
0.2
0.3
0.3
0.2
0.2
0.7
0.2
0.0

Βeta
multivariate D

0.24

0.00
0.18
0.01
0.00
0.02
0.00

0.00
0.00
0.15
0.00
0.04
0.00
0.00
0.02
0.00
0.00
0.02
0.01
0.00
0.01
0.67

p-value
multivariate D

Functional scales and symptom scores range from 0 to 100. Standardized betas have been reported. A higher score on functional scales (A) and global QoL (A) means better
functioning, whereas a higher score on symptom scale (B) mean more complaints and a higher score on HADS (C) implies more psychological distress; Analyses (D) were adjusted
for confounding variables presence of recurrent disease, psychological distress, presence of comorbidities, time since diagnosis and age at time of questionnaire completion;
SD= standard deviation; CID= clinically important difference; GI= gastro-intestinal.

64 (24)
57 (32)
72 (26)
69 (26)
73 (25)
41 (22)
45 (26)
15 (25)
39 (29)
23 (30)
43 (38)
21 (34)
39 (32)
15 (25)
15 (24)

GI scale score
<30 (n=81)

GI scale score
>30 (n=20)

QLQ-C30
Physical functioningA
Role functioningA
Emotional functioningA
Cognitive functioningA
Social functioningA
Global health status/QoLA
FatigueB
Nausea/vomitingB
PainB
DyspneaB
InsomniaB
Appetite lossB
ConstipationB
DiarrheaB
Financial problemsB

Low level of
abdominal symptoms

High level of
abdominal symptoms

Table 2. Mean HRQol and distress scores (SD) for ovarian cancer survivors with high and low levels of GI symptoms, for the total group. Difference in HRQoL
and distress according to GI symptoms (as continuous scale variable) were assessed using univariate and multivariate linear regression analyses.

Presence of gastro-intestinal symptoms in ovarian cancer patients during survivorship:
a cross-sectional study from the PROFILES registry

3

45

Chapter 3

Thereafter clinically important differences were determined between the low and high
GI symptom groups based upon published guidelines for the EORTC QLQ-C30 and upon
Norman’s rule of thumb for the OV-28 questionnaire [34]. Norman’s rule of thumb states that
differences between groups of half a SD or more can be regarded clinically significant [35].
Descriptives were presented stratified by patients with versus those without recurrent
disease (supplement table 3).
Multiple linear regression analyses were performed to evaluate the association between
low or high level of GI symptoms (dichotomized item) and the HRQoL scales (dependent
variable). A priori we included presence of recurrent disease (no vs. yes), total psychological
distress (total score on HADS), presence of comorbidities (no vs. yes), time since diagnosis
(years) and age at time of questionnaire completion (years) as confounders

Results
Patient characteristics
Of the 348 OC survivors, 191 responded to the questionnaire (55%, Fig 1). Sixty women
(17%) were excluded due to lacking information on presence of recurrent disease, 131
participants were eligible for analysis (38% of the invited patients, 69% of the respondents)
of which 101 (77%) had non-recurrent disease and 30 (23%) experienced recurrent disease.
Socio-demographic and clinical characteristics did not differ between patients with high
and low levels of GI symptoms (Table 1).
GI symptoms
Twenty five percent of the patients (n=33) reported high levels of GI symptoms (Table
1). Of the 101 patients who had non-recurrent disease 20 (20%) experienced high levels
of GI symptoms, while 13 of the 30 (43%) patients with recurrent disease experienced
high levels GI symptoms. Women who were suffering from recurrent disease more often
significantly experienced high levels of GI symptoms (odds ratio 6.3 p= 0.01; not tabulated)
and scored significantly higher on three (presence of abdominal pain, bloated feeling and
change in bowel habits) of six of the GI symptom items (Fig 2).
HRQoL domains of functioning and symptoms
Descriptive statistics on HRQoL scores were tabulated for the total group (Table 2) and
stratified for patients with versus those without recurrent disease (Supplement table 3).
In univariate analyses significant differences were found between survivors with high and
low levels of GI symptoms in all HRQoL functional scales (Table 2). Furthermore patients
suffering from high level of GI symptoms reported a worse overall QoL (p=0.00) and
higher levels of (cancer related) symptoms (0.00 ≤ p ≤0.04). Lastly patients suffering from
GI symptoms more often had distress (p=0.00) compared to those without GI problems.
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All differences were of small to large clinical importance. Descriptives of recurrent vs.
non recurrent disease have been described in supplement table 3. Presence of recurrent
disease in those with high levels of GI symptoms did not change the levels of HRQoL
(functioning and symptoms) or distress. In those with low levels of GI symptoms with
recurrent disease, HRQoL scores revealed to be worse compared to those with high level
of GI symptoms and recurrent disease (supplement table 3).
In multivariate analyses patients with higher levels of GI symptoms scored lower on all
HRQoL functioning scales and higher on all symptom scales, except emotional functioning
(p= 0.15), financial problems (p= 0.67) and sexuality (p= 0.18), compared to patients
without GI symptoms

Discussion and conclusions
In this study twenty-five percent of OC survivors reported having high levels of GI
symptoms, regardless of presence of recurrent disease. GI symptoms may have an impact
on the well being of survivors because they are debilitating and act as a reminder of
disease and treatment [21] and as a presenting symptom for recurrent disease [5, 9, 10]. In line
with this, we found that OC survivors without recurrent disease with high GI complaints
reported higher levels of distress than patients with low levels of GI symptoms. Those with
low levels of GI symptoms and recurrent disease have a worse level of functioning and
more symptoms on various domains compared to those with low levels of GI symptoms
without recurrent disease or those with high levels of GI symptoms.
Our study adds to the current literature by showing that OC survivors with and without
recurrent disease who experience GI complaints reported significantly more symptoms,
including fatigue, nausea, pain, dyspnea, insomnia, appetite loss, constipation or diarrhea,
hormonal symptoms, neuropathy and other chemotherapy side effects compared to
those without GI complaints. One other study showed that GI symptoms appeared to be
moderately correlated with HRQoL including social functioning, pain and the nausea/
vomiting [27]. It is unclear whether these issues are fully due to OC or due to treatment
(surgery or chemotherapy) or other physiologic causes.
Our study showed that prevalence of GI symptoms in patients with recurrent disease is
higher in those of survivors without recurrent disease. OC survivors with recurrent disease
had lower scored on HRQoL scales for global QoL and higher scores on symptom scales.
This could be interpreted as side effects of further treatment that patients have to undergo
because of recurrent disease. Initial treatment as well as treatment for recurrent OC
includes chemotherapy that causes considerable toxicity, such as nausea, vomiting, lack
of appetite, alopecia, weakness and fatigue [36]. Symptoms such as peripheral neuropathy
are to a large extent irreversible, while others such as GI symptoms, pain and fatigue or
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psychological problems can potentially be treated if identified early [37]. These symptoms
usually disappear over time after treatment completion.
GI symptoms were associated with HRQoL, regardless of the presence of recurrent
disease. GI complaints might probably be related to the sequelae of the initial treatment
consisting of surgery followed by systemic treatment with chemotherapy or recurrent
disease. Unfortunately we did not record specific data on chemotherapeutic regimen,
surgical outcome, pre-existent performance status or complications during treatment as
possible explanations for persisting GI symptoms during survivorship.
Clinical implications
Care provided to OC patients should not be stopped when the treatment ends because
many women continue to experience complaints after their cancer treatment [37]. During
transition from patient to survivor, patients lose contact with their cancer caregiver and
they are challenged to resume former roles in life, even while they experience problems [38].
Therefore, symptom management is important to maintain HRQoL of OC survivors.
A recently published review [39] showed benefits of interventions such as cognitive
behavioral therapy and motivational interviewing as effective interventions to help
patients to cope with physical and psychological problems, especially for women in whom
the presence of GI symptoms act as a reminder of the disease. As of yet no instrument
for symptom monitoring or interventions for persistent GI symptoms exist, except
interventions that reduce burden of sequelae. Therefore further research after causes of
GI symptoms is warranted to uncover possibilities for symptom management and patient
consultation.
Strengths and limitations
The strengths of the current study are that it is a population-based multicenter study
design and it uses standardized and validated questionnaires. However, our study also
has several limitations. The findings are based on cross-sectional data; this means that
causal relationships could not be determined. In a study performed with a longitudinal
design, analyses stratified by surgical outcomes would be possible. In addition, the results
could have been affected by survivorship bias due to aggressiveness of the disease and
low survival rates [40]. Of all selected patients, only 40% was still alive at time of inclusion.
Detailed information about the health status of non-respondents is lacking (our response
rate was 55% of whom we had to exclude 31% due to lacking data on recurrent disease).
Furthermore analyses on recurrent disease could not be performed due to small numbers
of participants. Still our sample may be considered representative for the OC population:
from literature five-year survival rate is at around 40%, but 90% for early stage disease [6, 13].
Prior research revealed that 10 to 50% of the OC survivors reported GI symptoms [19, 37, 41].
We interpret these differences due to different survival time from previous studies and
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we included a heterogeneous population including patients with and without recurrent
disease and we excluded those with missing data.
In conclusion, a substantial proportion (20%) of OC survivors experience GI symptoms
that are similar to first presentation, despite the fact that a large proportion does not
have recurrent disease. Health care professionals should be aware of the persistence of
presenting symptoms during survivorship, affecting domains of functioning in daily life.
Conflict of interest
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40. Gonçalves, V.n., Quality of Life in Ovarian Cancer Treatment and Survivorship. 2013: InTech.
41. Lind, H., et al., Late symptoms in long-term gynaecological cancer survivors after radiation therapy:
a population-based cohort study. Br J Cancer, 2011. 105(6): p. 737-45.

52

Presence of gastro-intestinal symptoms in ovarian cancer patients during survivorship:
a cross-sectional study from the PROFILES registry

3

53

Chapter 3

Appendix
Supplement table 3. Mean HRQol and distress scores (SD) for ovarian cancer survivors with high and
low levels of GI symptoms, for the total group and for those with and without a recurrence.
High level of
abdominal symptoms

Low level of
abdominal symptoms

Mean
difference

CID

GI scale score
>30 (n=20)

GI scale score
<30 (n=81)

QLQ-C30
Physical functioningA
Total
Non-recurrent disease
Recurrent disease

64 (24)
63 (25)
66 (23)

84 (18)
86 (17)
75 (21)

20.3
23.4
9.0

Medium
Large
Small

Role functioningA
Total
Non-recurrent disease
Recurrent disease

57 (32)
57 (31)
58 (36)

84 (22)
87 (21)
71 (25)

26.9
30.1
12.9

Medium
Large
Small

Emotional functioningA
Total
Non-recurrent disease
Recurrent disease

72 (26)
70 (27)
76 (24)

85 (20)
85 (20)
82 (19)

12.5
15.2
6.7

Small
Small
Small

Cognitive functioningA
Total
Non-recurrent disease
Recurrent disease

69 (26)
65 (28)
74 (22)

87 (17)
88 (18)
86 (13)

18.7
22.8
11.9

Large
Large
Medium

Social functioningA
Total
Non-recurrent disease
Recurrent disease

73 (25)
71 (23)
76 (29)

89 (20)
91 (19)
81 (21)

16.1
19.7
5.7

Medium
Large
Small

Global health status/QoLA
Total
Non-recurrent disease
Recurrent disease

41 (22)
61 (22)
56 (21)

20 (14)
81 (14)
75 (15)

-20.6
-19.7
-19.2

Large
Large
Medium

FatigueB
Total
Non-recurrent disease
Recurrent disease

45 (26)
47 (22)
42 (31)

21 (22)
18 (20)
33 (27)

-24.2
-28.6
-9.6

Large
Large
Small

Nausea/vomitingB
Total
Non-recurrent disease
Recurrent disease

15 (25)
7 (12)
27 (34)

4 (12)
3 (12)
7 (12)

-11.3
-3.9
9.8

Medium
Small
Medium

PainB
Total
Non-recurrent disease
Recurrent disease

39 (29)
36 (30)
44 (28)

15 (23)
14 (24)
18 (19)

-24.5
-22.0
-25.9

Large
Large
Large

DyspneaB
Total
Non-recurrent disease
Recurrent disease

23 (30)
19 (30)
28 (31)

10 (22)
8 (20)
18 (27)

-12.6
-11.0
-10.1

Medium
Medium
Medium

InsomniaB
Total
Non-recurrent disease
Recurrent disease

43 (38)
49 (37)
36 (40)

22 (27)
21 (27)
29 (26)

-21.0
-28.2
-6.5

Medium
Large
Small
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Appetite lossB
Total
Non-recurrent disease
Recurrent disease

21 (34)
11 (16)
36 (46)

4 (11)
3 (10)
6 (13)

-17.1
-7.2
-30.0

Medium
Small
Large

ConstipationB
Total
Non-recurrent disease
Recurrent disease

39 (32)
39 (32)
38 (33)

6 (14)
5 (13)
12 (16)

-32.3
-33.6
-26.7

Large
Large
Large

DiarrheaB
Total
Non-recurrent disease
Recurrent disease

15 (25)
12 (20)
18 (32)

4 (16)
4 (15)
6 (18)

-10.1
-8.1
-12.1

Medium
Medium
Medium

Financial problemsB
Total
Non-recurrent disease
Recurrent disease

15 (24)
12 (23)
18 (26)

8 (20)
7 (18)
14 (29)

-6.6
-5.5
-4.2

Small
Small
Small

QLQ-OV28
Body imageB
Total
Non-recurrent disease
Recurrent disease

35 (29)
35 (33)
35 (24)x

15 (21)
15 (20)
17 (26)

-19.4
-19.8
-17.9

Yes
Yes
Yes

SexualityA
Total
Non-recurrent disease
Recurrent disease

25 (26)
25 (24)
23 (31)

34 (32)
36 (34)
27 (26)

9.3
10.2
3.9

No
No
No

Attitude to disease and treatmentB
Total
Non-recurrent disease
Recurrent disease

58 (23)
57 (24)
61 (23)

41 (26)
38 (26)
54 (26)

-17.4
-18.6
-6.8

No
Yes
No

Hormonal, menopausal symptomsB
Total
Non-recurrent disease
Recurrent disease

34 (33)
43 (36)
22 (25)

19 (26)
16 (24)
32 (33)

-15.1
-26.0
10.6

No
Yes
Yes

NeuropathyB
Total
Non-recurrent disease
Recurrent disease

41 (37)
42 (40)
41 (34)

23 (26)
22 (26)
28 (26)

-18.6
-20.0
-12.6

No
Yes
No

Other chemotherapy side effectsB
Total
Non-recurrent disease
Recurrent disease

39 (18)
39 (14)
39 (23)

17 (13)
17 (13)
22 (11)

-21.1
-21.9
-17.0

Yes
Yes
Yes

HADS
distressC
Total
Non-recurrent disease
Recurrent disease

13 (7)
12 (7)
15 (7)

9 (7)
9 (7)
9 (5)

-4.0
-2.9
-5.5

No
No
Yes

Functional scales and symptom scores range from 0 to 100. Standardized betas have been reported. A higher score
on functional scales (A) and global QoL (A) means better functioning, whereas a higher score on symptom scale (B)
mean more complaints and a higher score on HADS (C) implies more psychological distress; SD= standard deviation;
CID= clinically important difference; GI= gastro-intestinal.
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Abstract
Background
Health-related quality of life (HRQoL) is an important issue in the rapidly evolving
field of adjuvant treatment for stage III melanoma. Dendritic cell vaccination is
one of the adjuvant forms of therapy currently investigated.
Methods
We enrolled adults with stage III melanoma to receive adjuvant dendritic cell
vaccination after a complete radical lymph node dissection. HRQoL assessment
was one of the secondary endpoints of this trial and investigated with the EORTC-QLQ-C30 questionnaire at baseline and week 26.
Results
Fifteen patients with a median age of 50 years were included in the study, with
twelve evaluable patients on study at time of the second questionnaire. Global
health status and role functioning improved clinically relevant with a mean difference of 15 (p=0.010) and 26 points (p=0.005), respectively.
Discussion
Despite the small number of patients, we found a clinically relevant improved
global health status. Besides, compared to the other investigated therapies,
toxicity of DC vaccination is low, which supports our finding.
Conclusion
This is the first description of HRQoL in melanoma patients receiving dendritic
cell vaccination. We show the expected improvement in global health status after
surgical treatment of stage III melanoma. Thus, adjuvant dendritic cell vaccination
does not seem to hamper this improvement, as shown in our small explorative
study.

Health-related quality of life analysis in stage III melanoma patients treated with adjuvant dendritic cell therapy

Background
The incidence of melanoma is increasing and in 2012 over 20,000 persons in Europe died
due to melanoma [1, 2]. Patients with regional lymph node metastasis, but without distant
metastasis, are considered to have stage III disease. When operable, stage III melanoma
is treated surgically and with curative intent. Until the recent publication of the MSLT-II
trial, this included a radical lymph node dissection (RLND) in all patients [3]. Unfortunately,
even after complete resection, stage III melanoma bears a high risk of recurrence with a
5-year overall survival (OS) rate of 78%, 59%, and 40% in the substages IIIA, IIIB and IIIC,
respectively [4]. Due to this high recurrence rate adjuvant treatment is warranted.
Current adjuvant treatment consists of radiotherapy to reduce the risk of local relapse
in high-risk melanoma, without an effect on OS [5]. Clinical trials investigating adjuvant
use of immune checkpoint inhibitors (ICI) and targeted therapies have been conducted.
Both treatment with ipilimumab (anti-CTLA-4 antibody), and combined dabrafenib
(BRAF inhitibor) and trametinib (MEK inhibitor) have shown a significant improved OS
compared to placebo [6, 7]. Nivolumab and pembrolizumab (both anti-PD-1 antibodies)
were compared with ipilimumab and placebo, respectively. Both have shown a significant
improved recurrence free survival (RFS) compared to the control arm and data on OS
are awaited [8, 9]. At time of writing, ipilimumab, nivolumab, pembrolizumab as well as
combined dabrafenib and trametinib are approved as adjuvant treatment by the Food
and Drug Administration (FDA). The Committee for Medicinal Products for Human Use
(CHMP) gave a positive advise to the European Medicine Agency (EMA) for the adjuvant
use of nivolumab as well as combined dabrafenib and trametinib.
All these therapies have significant toxicity. Grade 3 or 4 adverse events occurred in 41.4%
or 54.1% with dabrafenib/trametinib and ipilimumab, respectively [6, 7]. Nivolumab and
pembrolizumab have less significant toxicity with 14.4% and 14.7% treatment-related
grade 3, 4 or 5 adverse events [8, 9]. One patient receiving anti-PD-1 treatment died, caused
by pembrolizumab-induced myositis [9]. In contrast to the toxicity, assessment of the mean
global health score in patients receiving adjuvant ipilimumab or nivolumab showed no
clinically meaningful differences compared to baseline [8].
Dendritic cell (DC) vaccination is another form of immunotherapy, which seems to
be more powerful in the adjuvant than metastatic setting, possibly due to the lower
amount of tumor, hence less tumor-induced immune suppression [10]. This is supported
by the improvement in OS we observed retrospectively in stage III melanoma patients
vaccinated with DC, compared to matched controls receiving standard of care consisting
of follow-up.
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Adjuvant treatment options are emerging and survival benefits will be compared. Besides
survival, it is important to take health-related qualiry of life (HRQoL) into account since
approximately half of stage III melanoma patients will not relapse without adjuvant
treatment, but are exposed to the potential side effects [4]. In addition, a large number
of patients are of working-age with a median age of 59 years (range 5-98) and therefore
normal life expectancy in this population is high [11]. In sharp contrast to ICI, severe toxicity
is rare with DC vaccination and an advantage of this form of cellular immunotherapy, thus
we hypothesized HRQoL is better with this form of therapy [12, 13].
To our knowledge, HRQoL in melanoma patients receiving DC-based therapy is not yet
reported. Results from trials with DC vaccination in other forms of cancer do not show
a negative impact on HRQoL. For example, in a trial with metastatic renal cell carcinoma
patients, DC vaccination did not hamper HRQoL [14]. In another trial investigating patients
with disseminated colorectal carcinoma receiving DC vaccination, HRQoL remained high
and stable on most of the scales, except for general health perception and vitality [15]. Our
study aims to investigate the HRQoL of stage III melanoma patients treated with adjuvant
DC vaccination in our explorative study.

Methods
Study design
Prospective study, investigating HRQoL during adjuvant DC vaccination in patients with
stage III melanoma, conducted at the Radboud University Nijmegen Medical Center. This
study is registered as NCT02574377 at ClinicalTrials.gov. The protocol has been approved
by the national Review Board (Central Committee on Research involving Human Subjects),
and is in concordance with the Declaration of Helsinki and Good Clinical Practice. Written
informed consent was obtained from all individual participants.
Patients
Eligibility criteria included histological documented stage III melanoma, complete RLND
within 12 weeks before start of study and a WHO performance score of 0 or 1. Patients with
serious active infection, immunosuppressive conditions, or adjuvant radiotherapy were
excluded. Immunological response was the primary endpoint of this study (manuscript in
preparation). HRQoL analysis was one of the secondary endpoints.
Methods
Patients underwent an apheresis to acquire autologous mononuclear cells. Primary blood
DC were collected from the apheresis product using the CliniMACS Prodigy and GMPgrade magnetic bead-coupled antibodies (Milteny Biotec, Bergisch Gladbach, Germany),
matured with protamine-mRNA, and loaded with peptides of gp100, tyrosinase, MAGE-A3,
MAGE-C2 and NY-ESO1 [16]. After quality assessments, on average 3,6∙106 DC were injected
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under ultrasound guidance in a clinically tumor-free lymph node. One cycle consisted of
3 biweekly intranodal injections. In the absence of disease recurrence, two maintenance
cycles of three injections each were given, with a six-month interval between cycles as
shown in figure 1. Toxicity assessment was performed before every vaccine, 1 week after
a cycle as well as 3-5 weeks before and after the start of each cycle. Toxicity was scored
according to the Common Terminology Criteria for Adverse Events, version 4.0.

4

Figure 1. Study schedule.

HRQoL assessment
The European Organization for Research and Treatment of Cancer Quality of Life, Quality
of Life core Questionnaire C30 (EORTC QLQ-C30) version 3.0 was used to assess HRQoL [17].
This 30-item questionnaire contains five functional scales on physical, role, emotional,
cognitive, and social functioning, a global health status scale, three symptom scales
on fatigue, nausea and vomiting, and pain, and six single items on dyspnea, insomnia,
appetite loss, diarrhea, constipation and financial difficulties. The questions were framed
as ‘during the past week…’. Response scales included: ‘Not at all’, ‘A bit’, ‘Quite a bit’, and
‘Very much’, except for the global health status scale, which ranges from ‘Very poor’ to
‘Excellent’. Scores were linearly transformed to a 0–100 scale [18]. For the EORTC QLQ-C30,
a higher score on the functioning-related domains represents a better quality of life and
functioning; a higher score in one of the symptom-related domains represents a worse
level of symptoms. Administration of the HRQoL questionnaires followed the clinical
assessment schedule of the study therefore questionnaires were completed at baseline
before apheresis, at the start of each subsequent cycle, and once a year thereafter for up
to 5 years as shown in figure 1. Due to the small number of patients and high recurrence
rate in this patient category, we report the HRQoL during the first cycle. The Cronbach’s
alpha-coefficient of our data is 0.86, which suggests a good internal consistency.

61

Chapter 4

Statistical analysis
To describe change in HRQoL during study participation, mean scale scores between
patients at baseline and after 26 weeks, at the start of cycle 2, were compared using paired
t-tests. All statistical analyses were conducted using SPSS Statistics version 22 (IBM Inc.,
Armonk, NY, USA). Figures were created with GraphPad Prism 5.03 (GraphPad Software,
Inc., La Jolla, CA, USA). Besides reporting the statistical significant differences, considered
as p-values of <0.05, more importantly we investigated clinically relevant differences.
According to the work of Osoba et al. and King, a mean change of 10 points on a scale
scores was defined as clinically relevant [19, 20]. Missing items from multi-item scales of
the EORTC QLQ-C30 were mean-imputed if at least half of the items from a scale were
completed, according to the EORTC QLQ-C30 scoring guidelines [21].

Results
Patient characteristics
Fifteen patients were included in the study between October 2015 and August 2016.
Two patients dropped out due to recurrent disease before week 26 and one patient was
excluded from analysis due to completion of baseline questionnaire after apheresis. The
remaining twelve patients who completed the questionnaire at baseline before apheresis
and at week 26 were analyzed. Completion compliance was 100% for both time points
and only one item was missing. Baseline characteristics are shown in table 1. Median
age of patients was 50 years (range 19 – 72 years). Seven patients were male (58%) and
five were female (42%). All of the AJCC 2009 stage III categories were represented. Most
patients underwent an inguinal (67%) or axillary (25%) RLND and one patient underwent
a neck RLND.
Table 1. Baseline characteristics (n = 12).
Characteristic

a

Age (median – range (year))

50 (19-72)

Sex (n (%))
Male
Female

7 (58)
5 (42)

WHO performance score (n (%))
0
1

2 (17)
10 (83)

Stage at inclusion (n (%))
IIIA
IIIB
IIIC
IIIx

3 (25)
6 (50)
2 (17)
1 (8)

Site of RLNDa (n (%))
Head and neck
Axilla
Groin

1 (8)
3 (25)
8 (67)

RLND = radical lymph node dissection.
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Adverse events
Adverse events, considered as possibly, probably or definitely related to study treatment,
until week 26 are presented in table 2. Patients may have had more than one adverse
event. All adverse events were grade 1 or grade 2, except in one patient. The only grade 3
and 4 events were hypokalemia and hypocalcemia respectively, both caused by apheresis.
These disturbances were corrected with suppletion, and besides transient paresthesia,
without clinical consequences.

4

Figure 2. Mean scale scores (0-100) with 95% confidence interval on functioning and symptom-related
domains of each of the domains of the EORTC-QLQ-C30 at baseline and 26 weeks of treatment.
* Clinically important and significant differences.
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Table 2. Drug-related adverse events until week 26 (n = 12).
Adverse event

Any grade
n (%)

Grade 3
n (%)

Grade 4
n (%)

Any adverse event

11 (85)

1 (8)

1 (8)

Hypocalcemia

0

0

1 (8)

Hypokalemia

0

1 (8)

0

Fatigue

8 (67)

0

0

Flu like symptoms

2 (17)

0

0

Injection site reaction

2 (17)

0

0

Chills

1 (8)

0

0

Dizziness

1 (8)

0

0

Dry eye

1 (8)

0

0

Eosinophilia

1 (8)

0

0

GGT increased

1 (8)

0

0

Headache

1 (8)

0

0

Hypophosphatemia

1 (8)

0

0

Monocytosis

1 (8)

0

0

Paresthesia

1 (8)

0

0

Skin irritability

1 (8)

0

0

Ureum elevated

1 (8)

0

0

Adverse events considered as possibly, probably or definitely related to the study drug.

Functioning-related domains of HRQoL
Except for cognitive functioning, all functioning-related domains showed an improvement
over time, for role functioning this improvement was clinically relevant and significant.
Mean scales scores of each of the scales of the EORTC QLQ-C30 questionnaire both at
baseline and week 26 are presented in figure 2. Mean differences and clinical relevance
are shown in table 3. Physical and emotional functioning improved neither significant
nor clinically relevant. Patients presented a clinically relevant and significant increase in
role functioning 26 weeks after vaccination (mean difference 26 points, p=0.005). Social
functioning showed a clinically relevant improvement with a mean difference of 16
points, but this difference was not significant (p = 0.082). Cognitive functioning was high
at baseline with a mean score of 92, and remained high at week 26 with a mean difference
of 0 points (p=1.000).
Global health status
The global health status scale showed a clinically relevant and significant increase of 15
points (p=0.010). This indicates an improved global health status over time while receiving
adjuvant DC-based therapy.
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Table 3. Mean scores (standard deviation (SD)) of HRQoL according to the different points in time.
Baseline
Score (SD)

Week 26
Score (SD)

Mean difference
Points (SD)

p-value

CIDa

QLQ-C30 functioning-related domains
Physical functioning
Role functioning
Emotional functioning
Cognitive functioning
Social functioning
Global health status

82 (22)
67 (28)
71 (18)
92 (15)
69 (28)
63 (21)

88 (13)
93 (15)
80 (19)
92 (13)
86 (16)
78 (18)

6 (14)
26 (26)
9 (19)
0 (17)
16 (30)
15 (16)

0.152
0.005
0.127
1.000
0.082
0.010

No
Yes
No
No
Yes
Yes

QLQ-C30 symptom-related domains
Fatigue
Nausea/vomiting
Pain
Dyspnea
Insomnia
Appetite loss
Constipation
Diarrhea
Financial difficulties

19 (24)
3 (6)
22 (25)
6 (13)
14 (22)
3 (10)
3 (10)
3 (10)
31 (36)

18 (20)
4 (14)
3 (6)
6 (13)
12 (17)
6 (13)
0 (0)
3 (10)
3 (10)

-2 (15)
1 (11)
-19 (24)
0 (14)
2 (21)
3 (17)
-3 (10)
0 (14)
-28 (34)

0.674
0.674
0.019
1.000
0.776
0.586
0.339
1.000
0.017

No
No
Yes
No
No
No
No
No
Yes

4

Mean HRQoL scores range from 0 to 100. A higher score on a functioning-related domain means better functioning,
whereas a higher score on a symptom-related domain means more complaints.
a
CID= clinically important difference.

Symptom-related domains of HRQoL
Pain decreased significantly and clinically relevant with a mean difference of -19 points
(p=0.019). Besides, financial difficulties decreased significantly and clinically relevant as
well, with a mean difference of -28 points (p=0.017). None of the other symptom-related
domains changed clinically relevant or significant.
Follow-up
At week 52 and week 78, 8 and 6 patients completed the questionnaire, respectively.
None of the domains showed a clinically relevant and significant change during these
follow-up visits.

Discussion
In our study, global health status of patients receiving adjuvant DC vaccination improved
clinically relevant over time. In addition, role functioning, pain and financial difficulties
showed a clinically relevant improvement. Although preliminary, this is promising data
when compared to thus far available HRQoL data of ICI. After initial treatment, an increase
in HRQoL was expected due to recovery from diagnosis and surgical treatment. In phase III
trials investigating HRQoL of stage III melanoma patients while receiving adjuvant therapy,
the observation or placebo arm indeed showed an increase in global health status over
time, although not clinically relevant [5, 22-24]. We hypothesize that recovery from RLND is
not hampered by the administration of DC vaccination.
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Clinical implications
Other trials in the same study population do not report an improvement in global health
status. The EORTC 18071 trial with adjuvant ipilimumab shows a decline of 4.2 points
in global health status at week 24 compared to baseline [22]. Lorigan and Green explain
this contradiction between the large number of adverse events with ipilimumab and the
relatively good HRQoL by the possibility of missed symptom-related HRQoL reduction
caused by timing of the questionnaire. The HRQoL was assessed at week 24, and the last
induction cycle was administered in the ninth week. Symptoms could have been missed
since the median time to onset of adverse events is 4-12 weeks and the median time to
resolution is 4-8 weeks. In addition, the possible perception of patients having adverse
events as a positive reassurance they have been randomized to the treatment arm could
have had an impact on the reported HRQoL [25]. The Checkmate-238 trial comparing
adjuvant ipilimumab to nivolumab reports data of the global health status of included
patients that does not differ clinically relevant from baseline [8]. At time of writing, quality
of life data of the trial investigating combined dabrafenib and trametinib as well as the
trial investigating pembrolizumab were not reported.
Besides global health status, financial difficulties improved clinically relevant and
significant in our study. At baseline some patients reported difficulties with their financial
situation due to their physical situation or medical treatment. In all but one of our patients,
these difficulties have disappeared at week 26. We assume this is due to patients being
able to work while receiving DC therapy, after recovery from RLND. Being able to work and
participate in society is an important aspect of the quality of life for patients of working
age with (cured) cancer [26]. The ability to work during treatment is also important for the
cost-effectiveness of a treatment. Comparison of financial difficulties with other trials was
not possible since the outcomes of this scale were not mentioned separately [8, 22-24, 27].
Study limitations
The major limitation of our study is the small number of patients. Nevertheless, we found
a clinically relevant improvement of the global health status. Besides, compared to the
other investigated therapies toxicity of DC vaccination is low, which supports our finding.
Another limitation is the lack of a control arm. Participating in a therapeutic trial instead
of a wait-and-see policy could have a positive impact on the HRQoL. This bias could be
avoided by inclusion of a placebo arm. Currently, we are investigating the HRQoL in our
ongoing phase III trial, as further research is needed to confirm our findings.
Conclusion
This explorative study shows promising preliminary results with a clinically relevant
improvement of the global health status. As further research on survival benefit, HRQoL
and cost-effectiveness is required, we currently investigate these outcomes in our ongoing
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placebo-controlled phase III trial investigating adjuvant DC vaccination in stage IIIB and
IIIC melanoma patients (NCT02993315). In this study, HRQoL is evaluated using the
EORTC-QLQ-C30, the EQ-5D, and the Functional Assessment of Cancer Therapy-Melanoma
questionnaires and cost-effectiveness using the Medical Consumption Questionnaire and
the Short Health and Labour Questionnaire.
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Abstract
Objective
To test the psychometric properties of the Dutch 45-item Supportive Care Needs
Survey—Partners and Caregivers (SCNS-P&C45-D) among partners of women
with breast cancer living in the Netherlands.
Methods
In this cross-sectional validation study, partners of patients with breast cancer
were invited to complete a survey on the patient’s cancer and the caregiver’s
level of unmet needs (SCNS-P&C45-D), psychological distress (HADS) and burden
(EDIZ).
Results
43% of the invited informal caregivers responded (n=302). Flooring effects were
identified for three items of the SCNS-P&C45-D,which were then deleted from
further analysis . The original factor structure and loading pattern of the SCNSP&C45-D was not replicated. Internal consistency of the SCNS-P&C45-D and all
subscales’ (emotional and relational needs, health care and illness related needs,
practical needs, work and social needs) Cronbach’s alpha coefficients exceeded
0.80, the entire measure’s Cronbach’s alpha is 0.98. Most SCNS-P&C45-D subscales
showed moderate correlations with distress and burden from informal care which
was in line with expectations based on validity. The domain ‘Work and Social
needs’ showed a high correlation with burden from informal care. Participants
reported significantly more or higher unmet needs if they were younger (25.5%
vs. 20.3% in older patients, p=0.004), if diagnosis was less than 1 year ago in one
subscale (Health Care and Illness related needs; 19.5% and 18%, p=0.029, and the
total SCNS-P&C45-D; 23.2% vs. 22.4%, p=0.018).
Conclusion
The SCNS-P&C45-D is able to identify those partners of patients with breast cancer
in need and those who are not.

Psychometric properties of the 45-item Supportive Care Needs Survey—Partners
and Caregivers - Dutch (SCNS-P&C45-D) in partners of patients with breast cancer

Introduction
Patients with breast cancer (BC) often rely on their partners as the primary source of
support [1-3]. Common additional responsibilities for partners include assisting patients
with daily activities, providing emotional support, helping them with managing tasks
related to the illness or treatment and advocating for patients with health care team [2, 4].
These caring responsibilities are often faced without applicable knowledge or additional
support [4, 5]. During BC treatment, partners’ distress levels are higher than normal
population values with clinically significant distress levels ranging from 10-60% [2, 6-8].
Partners’ distress levels are also higher than what patients have been found to report [1, 2, 5, 7, 9].
In general, partners’ key concerns are related to supporting the cancer patient which can
result in partners ignoring their own worries, needs and having a lower quality of life
(QoL) [1-3, 9, 10]. The impact of BC on partners could impair patients’ adjustment [1, 4, 5, 7, 10].
Partners who report more needs are known to provide less support to patients, and
partners’ unsupportive reactions are associated with social and emotional problems for
both the patient and the partner [3-5, 10, 11]. However, positive support by partners can help
patients to adjust and improve their QoL [3-5, 7, 10, 11].
An important first step towards designing effective health care services for partners of
patients with BC is an assessment [12, 13] of the physical, informational, emotional, practical,
social and spiritual supportive care needs of the partner [14, 15]. Unmet supportive care
needs are typically defined as the discrepancy between the required service or support
that is necessary to do well and the actual received service or support [14]. Assessing
unmet supportive care needs can reveal areas where patients or partners require help,
and could therefore improve care [16]. Studies using different measures report that 1982% of the partners report at least one unmet need [1, 12, 17]. It is suggested that needs of
patients with cancer and their partners are partly similar but may also differ from each
other [6]. Reported unmet needs of partners include health care services, emotional and
psychological aspects, relationships, impact on daily activities (including socio-economic
issues or work), life expectations and spirituality [1, 5, 7, 10, 17-19].
Currently, no psychometrically sound tool to measure unmet supportive care needs
in partners of patients with cancer is available in the Netherlands. To contribute to the
literature of unmet needs in partners of patients with cancer and to capture possible
cultural differences, it is important to have a Dutch validated questionnaire. The Supportive
Care Needs Survey— Partners and Caregivers (SCNS-P&C) has been used in several
studies [9, 13]. It has an adequate internal consistency (Cronbach’s α = 0.88–0.94) and provides
a comprehensive assessment of the multi-dimensional supportive care needs of partners
of cancer patients, across the illness trajectory [19]. We expect psychometric properties of
the Dutch questionnaire to be comparable to the original Australian version. This article
reports on the psychometric testing of the Dutch SCNS-P&C45 (SCNS-P&C45-D).
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Methods
Procedure
Partners of patients with BC (hereafter named participants) were invited to participate
in this cross-sectional psychometric study,. The method of inviting participants varied
based on the preferences of the hospital. In five hospitals, participants were invited either
directly via a research nurse or indirectly via the patient who was asked by a nurse to
hand over the questionnaire to their partner. All participants were asked to return the
questionnaires to the researcher (EP) in a Reply Paid envelope (Fig. 1).
700 partners of patients suffering from breast cancer
were invited to fill in a questionnaire via the patients,
asked by the patient’s treating physiscian.

398 partners did not respond (43%
response rate)

Furthermore
302 partners returned a completed questionnaire.

- 26 participants were excluded for not
meeting inclusion criteria
- 4 participants were excluded due to not
completing in at least one third of the
SCNS-P&C45-D

272 participants (=partners) were eligible for analysis

Figure 1. Flowchart of the data collection process.

Participants
To be eligible, participants had to be 18 years or older and have an intimate relationship
with a patient diagnosed with BC who was receiving curative treatment or had received
primary treatment ≤5 years ago. All participants were native Dutch speakers who could
adequately read, speak and understand Dutch. We specified no criteria regarding the
patient’s and partner’s gender since breast cancer is very rare in males.
Data collection
Supportive Care Needs survey
The Supportive Care Needs Survey—Partners and Caregivers (SCNS-P&C45) consists of 45
items that measure caregivers’ unmet needs [20]. Participants indicate their level of need
for help in the last month on a 5-point scale. The response scale distinguishes between
no needs (1 not applicable, 2 fulfilled needs) and unmet needs (3 low, 4 moderate, 5
high). The original factor analysis revealed four domains of needs (including 39 items):
1) health care service needs; 2) psychological and emotional needs; 3) work and social
needs and 4) information needs. The English-Dutch forward-backward translation of the
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SCNS-P&C45 involved four people, two native Dutch-speaking and two native Englishspeaking, all fluent in both languages. Initial translated items were reviewed for face and
content validity by experts in psycho-oncology (n=8), partners of patients with BC (n=7)
and members of the general public as a control group (n=9). Evidence for the face validity
and content validity was supported by subjective feedback on an evaluation sheet. Based
on these data some changes to the original questionnaire were made: 1) we added ‘in
the last month’ in the explanation of every response category; 2) we used ‘patient with
cancer’ instead of ‘person with cancer’; 3) we deleted the examples; 4) we changed item 8
(accessing local health care services when needed) into ‘involving the General Practitioner
in the care process’ and 5) we changed item 27 (communicating with the family) into
‘communicating with (grand)children’. In addition, some minor textual suggestions were
integrated to improve the understanding of the Dutch version of the survey (SCNSP&C45-D).
Other measures for discriminant and convergent validity
Partners’ demographics and questions related to the patients’ illness such as time since
diagnosis and type of treatments were reported. The Hospital Anxiety and Depression
scale (HADS) was used to examine psychological distress and to determine convergent
validity [21]. Each of the 14-items was rated on a scale from zero (not at all) to three (very
much). Higher scores imply more psychological distress. The total score was used to
describe psychological distress with a cut-off point of 11 [21]. The HADS revealed Cronbach’s
alpha’s from 0.71 to 0.90 for the total scale and both subscales [21]. The EDIZ (Self-Perceived
burden from Informal Care) is a Dutch instrument to measure the self-perceived burden
from informal care with 9-items on a 5-point Likert scale. This instrument was validated
for partners of patients with dementia [22] and also used for partners of cancer patients
in palliative care [23]. Higher scores imply higher burden due to informal care. The EDIZ
revealed Cronbach’s alpha of 0.79 [23]. The EDIZ was used to determine convergent validity
too.
Ethical considerations
Permission to conduct the study was obtained from the regional ethics review board
(Radboud university medical center, no. 2013-350). The committee concluded that no
detailed ethical approval was necessary. Returning the questionnaire was considered
as an implicit informed consent. All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institutional and/
or national research committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.
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Data analysis
Psychometric analyses of the SCNS-P&C45-D were performed using SPSS 22 (SPSS Inc.,
Chicago, IL, USA). When a participant left more than 33.3% of the SCNS-P&C45 questions
blank, the participant was excluded from further analysis due to lacking data. This was
done to maintain the reliability of remaining data. Remaining missing data were omitted
per item, leading to a fluctuating number of participants answering a certain item.
Descriptive statistics were calculated to identify the mean distress level, caregiving burden
and mean number of unmet needs. Unmet needs were defined as moderate (response 4)
or high (response 5) needs. For data analysis of the EDIZ, the 5-point scale was recoded to
a dichotomous score. Score 1-2 (no) were recoded in score 0, score 3-5 (yes) were recoded
in score 1. Total scores 0-3 indicate little self-perceived burden, scores 4-6 moderate selfperceived burden and scores 7-9 many self-perceived burden [22]. For the descriptive
statistics of the SCNS-P&C45-D we focused on the mean number of moderate/high unmet
needs (response category 4 and 5), consistent with previous research [12]. Following the
example of Girgis et al. (2011) the responses 1 and 2 were re-coded as 1 ‘No need’ and the
other response categories were re-scored (2–4) to ensure a linear response format for the
factory analysis [24]. As in the study of Girgis et al. (2011), flooring effects were identified with
descriptive statistics, if more than 90% of the participants answered ‘no need’, that item
was deleted from further analysis [24]. To identify underlying need domains of the SCNSP&C45-D, exploratory factor analysis was used. To discover the suitability of the data, the
correlation matrix was inspected for extreme high (r>.90) or no significant correlations [25].
The Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy (>.6) and Bartlett test of
Sphericity (p<0.05) were calculated to test whether the sample size was appropriate [25].
Principal component analysis (PCA) was performed using oblique rotation, because of
expected inter-correlations [25]. Factors were identified using Kaiser Criterion (based on
Cattell’s scree plot and eigenvalues of 1.0 or greater) [24]. Items were included in a factor
if: 1) the minimum loading was >0.30; 2) the items scored highest on this certain factor;
and 3) the factor contained at least three items [26]. Internal reliability of each subscale was
calculated using Cronbach α, correlations between 0.70-0.95 were preferred [27]. Missing
values were managed using listwise deletion in the factor analysis.
Construct validity was measured with convergent and discriminant validity [28]. Validity
refers to whether an instrument actually measures what it is supposed to measure [29].
Validity was measured by calculating Pearson correlation coefficients for the SCNSP&C45-D with distress (HADS) and burden from care (EDIZ). Many studies suggested that
more needs were reported by participants with higher levels of distress or more burden
from informal care [12, 13]. In concordance with these results, it was hypothesized that the
number of total needs (moderate or high needs) was correlated with the total score on
the HADS and with the total score on the EDIZ (Pearson’s r>.30: moderate; Pearson’s r>.60:
large) [30]. It was expected that HADS and EDIZ scales that are conceptually related correlate
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moderately to highly with one another (r≥0.40). Conversely, scales with a less conceptual
relation are expected to show weak correlations (r<0.40) [28]. We tested known-group
validity, as a form of discriminant validity, in different groups of which higher needs were
expected based on the literature. Although not consistent, studies have shown that those
having more needs are often younger [12, 18]. Our hypothesis was that participants younger
than sixty would report more often at least one unmet moderate or high need across
domains. The cut-off point of 60 years of age was chosen based on the literature that
describes significant relationships between age and unmet needs of informal caregivers [18].
Although unmet needs are not uncommon in (long-term) survivors and their informal
caregivers [1, 15, 17, 18], a cohort study [31] and a longitudinal study [12] showed that unmet
needs decrease in the course of time since diagnosis. Our hypothesis was that partners of
patients who were diagnosed with BC less than one year ago, more often had at least one
unmet moderate or high need than those diagnosed more than one year ago.

Results
Participants
302 participants answered the survey (700 invited, response rate=43%), 26 participants
were excluded because of predetermined illness exclusion criteria (e.g. recurrence;
metastases; > 5 year after diagnosis). Four surveys had more than 33.3% items of the
SCNS-P&C45-D missing and were therefore excluded from further analysis, resulting in
272 participants eligible for analysis.
The demographic characteristics of the participants are reported in table 1.
Factor analysis
All items on the SCNS-P&C45-D were significantly correlated, correlations ranged between
r=.13 and r=.85. The KMO statistic (.94) was above the recommended value of .6, Bartlett’s
test was significant (χ2(861)=11588.67, p<0.001). Flooring effects were identified for item
18 (Accessing information about possible fertility problems of the patient with cancer)
(96.7% no need), 19 (Looking after the patient with cancer) (93.4% no need) and 43
(Exploring your spiritual beliefs) (92.6% no need). These items were deleted from further
factor analyses. The original factor structure and loading pattern of the SCNS-P&C45
was not replicated. The PCA with oblimin rotation showed five factors meeting Kaiser’s
eigenvalue criterion (above 1), explaining 72% of the total variance (Supplement table 1).
One factor included one item (item 4: information concerning alternative therapies) which
was therefore transferred to the factor with the second highest loading (factor 2). The four
remaining factors explained 69.4% of the variance.
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Table 1. Participants’ demographics and patients medical characteristics (n= 272).
Participants’ demographics

No. (%)

Nationality (Dutch)

271 (99.6%)

Gender

Man
Women

265 (97.4%)
7 (2.6%)

Gender patient

Women
Man

270 (99.3%)
2 (0.7%)

Age, mean (SD), years (n=271)

61.4 (10,6)

Married and/or cohabited

265 (97.4%)

Duration of the relationship

1-5 years
6-10 years
11-20 years
> 20 years

10 (3.7%)
12 (4.4%)
34 (12.5%)
216 (79.4%)

Children

Yes, living independently
Yes, living at home
No
No, but a desire to have children

155 (57%)
77 (28.3)
37 (13.6)
3 (1.1)

Educationa, mean (SD) (n=271)

a
b

4.99 (1.4)

Occupationb (n=271)

Paid work
Retirement
Disablement insurance act or sick leave
Other

141 (52%)
114 (42.1%)
12 (4.4%)
21 (7.7%)

Type of hospital

General hospitals
University hospitals

142 (52,2%)
130 (47,8%)

Medical characteristics of the patients

No. (%)

Time since diagnosis (n=272)

In the last month
1-6 months
6-12 months
1-2 year
2-5 year

2 (0.7%)
50 (18.4%)
65 (23.9%)
83 (30.5%)
72 (26.5%)

Received treatment

Radiotherapy (RT)
Chemotherapy (CT)
Immunotherapy (IT)
Hormonal therapy (HT)
No addition therapy finished

171 (63.3%)
131 (48.5%)
12 (4.4%)
3 (1.1%)
44 (16.3%)

Current treatment (n=270)

(RT or CT or IT or HT)
(RT or CT or IT)
(RT or CT)

159 (58.9%)
46 (17%)
36 (13.3%)

According to the Dutch standardized scoring system (range 1 – 7) in which 1 is no education and 7 is university.
Multiple answers possible, answers do not app up to 100%.

Factor 1 explained 55% of variance and includes 14 items regarding “Emotional and
relational needs”.
The 16 items concerning “Health Care and Illness related needs” included in factor 2
accounted for 7.5% of the total variance. Due to cross loading and a better conceptual
fitting, item 15 ‘look after own health’ and item 1 ‘caregiver information needs’ were
replaced into factor 1.
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Factor 3 included 4 items regarding “Practical needs” explaining 3.6% of variance.
Factor 4 relates to “Work and Social needs” which accounted for 3.3% of variance and
included 7 items.
Reliability
Internal consistency of the SCNS-P&C45-D and all subscales proved high, with Cronbach’s
alpha coefficients ranging from 0.82 (Practical needs) to 0.97 (Health Care and Illness related
needs). Cronbach’s alpha of the SCNS-P&C45-D is 0.98 (table 2).
Table 2. Intercorrelations between SCNS-P&C45-D subscales and total SCNS-P&C45-D score, no. of
items, mean (SD), Cronbach’s alpha and percentage of variance.
Correlations

5

Subscale details
Emotional
and relational
needs

Health Care
and Illness
related needs

Practical
needs

Work
and
Social
needs

Psychosocial and
Emotion needs
Health Care and
Illness related
needs

.772

Practical needs

.584

.591**

Work and Social
needs

.747

.670**

.537

Total
SCNS-P&C45-D

.925

.919

.661

.737

No. of
Items

N

Mean
(SD)

Range of
Scores

Cronbach’s
alpha

16

272

22.2
(10.3)

16-58

0.96

15

267

22.1
(11.4)

15-60

0.97

4

272

5.2
(2.4)

4-16

0.82

7

272

8.8
(4)

7-28

0.92

45

272

61.4
(26.08)

45-180

0.98

Spearman’s correlation coefficient was calculated ; All correlation were significant (p< .001).
Mean using factor response format 1-5: 1= “No need – not applicable and No need - satisfied” to 5 = “High need
for help”.

Convergent validity
Moderate to high correlations between the total SCNS-P&C45-D and the HADS-T and EDIZ
total score were found (r=.478 and r=.521, respectively; p<0.001). Most SCNS-P&C45-D
subscales showed moderate correlations with distress and burden from informal care,
ranging from r=.32 (Practical needs) to r=.48 (Emotional and relational needs). The domain
‘Work and Social needs’ showed a high correlation (.523) with burden from informal care
(EDIZ) (table 3).
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Table 3. Correlations between the SCNS-P&C45-D domains and distress and Self-Perceived Burden
from Informal Care (n=272).
Emotional and
relational needs

Health Care and Illness related needs

Practical
needs

Work and Social
needs

Total
SCNS-P&C45-D

Distress

.493

.375

.320

.356

.478

Self-Perceived
Burden from
Informal Care

.490

.462

.340

.523

.521

Spearman’ correlation coefficient was calculated; All correlation were significant (p< .001).

Discriminant validity
All domains and the total SCNS-P&C45-D showed a significantly greater proportion of
younger participants (<60 years) (mean age 52, median 53 and range 25 – 60 years) with
at least one unmet moderate or high need in comparison to older participants (≥60 years)
(mean age 69, median 68 and range 60 – 93 years) (SCNS-P&C45-D 25.5% and 20.3%,
respectively p=0.004).. Partners of patients diagnosed less than 1 year ago, reported
slightly more often, but significantly one unmet moderate or high need in the Health Care
and Illness related needs subscale in comparison with partners of patients diagnosed
more than 1 year ago, significantly; 19.5% and 18%, respectively, p=0.029, and the total
SCNS-P&C45-D; respectively 23.2% and 22.4%, p=0.018). In the domains of Emotion and
Relational needs, Work and Social needs and Practical needs, no significant differences
were found between participants whose partners were diagnosed less than 1 year ago
and those of whose partners were diagnosed more than 1 year ago (Supplement table 2).

Discussion
In this cross-sectional study, we tested the psychometric properties of the SCNS-P&C45-D
in a sample of predominantly male partners of BC patients in the Netherlands. The
psychometric properties of the SCNS-P&C45-D were acceptable. The face validity of the
survey was supported by experts in psycho-oncology, partners of patients with BC and
members of the general public. Due to the cross-sectional nature of the study, we were
not able to measure test-retest reliability. Internal consistency of the SCNS-P&C45-D and
all subscales was within the acceptable range [24]. We found four meaningful factors for the
SCNS-P&C45-D, namely “Emotional and relational needs”, “Health care and illness related
needs”, “Practical needs” and “Work and social needs”. These factors echo the domains
found in the caregiver literature [6, 17, 19, 24]. The four factors explain 69.4% of the variance. The
original factor structure and loading pattern of the SCNS-P&C45 were not replicated [24]. We
believe this might be related to cultural differences and/or difference in responses group
(only men with a partner with BC vs. men and women across cancer types). A remarkable
difference between the Australian and the Dutch version of the survey is the difference
in excluded items for factor analyses based on flooring effects (>90% no need). In the
original factor analysis item 15 “looking after own health”, item 18 “receiving information
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about fertility problems in patient”, item 19 “take care of the patient with cancer”, item 24
“insurance for patient” and item 25 “access to legal services” were excluded from further
analysis. In the Dutch survey, also item 18 “receiving information about fertility problems
in patient” and item 19 “take care of the patient with cancer” were excluded. In addition,
item 43 “discover own spiritual beliefs” was excluded. We can think of several explanations
for these differences when comparing the Australian and Dutch version. First, this might
be related to cultural differences and/or difference in responses group as mentioned
earlier. Furthermore, this might be due to age differences. We included patients aged 25
– 93, where the Australian authors included patients aged 16 – 85, as younger patients
report more and other needs [32]. Furthermore, the Australian version included different
types of cancer while the Dutch version included only partners of BC patients. Moreover,
differences may occur due to translation and interpretation of questions and answers [33, 34].
Also, self-reported needs can be an overestimation or underestimation of health because
patients’ understanding of health status may not necessarily correspondent with the
appraisal of the health care professional [34, 35]. Health literacy could also play a role; low
literacy levels may correlate with the inability to process the essential information in the
questionnaires [35, 36]. Furthermore, differences might be due to sample size, where the
Australian version included 547 participants, the Dutch variant included 302 participants.
In general, we believe that the high number of participants answering an item with ‘no
need’ should not directly be seen as a flooring effect. One of the clinical applications of the
SCNS-P&C45-D is to identify partners who are in need of support and those who are not. In
this study, 54.4% of the participants did not report any moderate or high needs. Because
there was no ceiling effect found, the survey is able to identify those in need and those
who are not. Further outstanding difference in the Dutch and Australian factors is the not
existing “Information needs” factor in the Dutch survey. In the Dutch version, information
needs are more scattered over the four factors. In the Dutch questionnaire however, the
appeared to be a factor related to the more practical needs of partners instead. Lastly, the
Dutch version included only partners of patients, whereas the Australian version of the
survey included other informal caregivers too [18].
Internal consistency of the SCNS-P&C45-D and all subscales proved good, though
somewhat high, with Cronbach’s alpha coefficients ranging from 0.82 (Practical needs) to
0.98 (total SCNS-P&C45-D). In the original survey, a high internal consistency was found as
well. Often, coefficients above 0.95 indicate that several items measure the same construct
and may be redundant. This suggests that future research could look into a shorter version
of the survey. This was also the case with the patient version of this questionnaire [37].
Clinical implications
The hypotheses concerning the convergent validity of the SCNS-P&C45-D were confirmed
and partially confirmed concerning discriminant validity. The total SCNS-P&C45-D score
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was moderate/high positively correlated with the level of distress and burden from
informal care. These relations have been found in other studies as well (for example in
brain-, esophageal-, lung-, prostate-, testicular-, ovarian-, bowel-, and head and neckcancer) [9, 38-40]. Experiencing any need or even just one can be quite distressing. All domains
of the questionnaire had a moderately positive correlation with the distress and burden
from informal care. All domains and the total SCNS-P&C45-D showed a significantly greater
proportion of younger participants (<60 years old) with at least one unmet moderate or
high need in comparison to older participants. Other studies support this finding [1, 8, 12, 15].
Participants whose partner was diagnosed less than 1 year ago, often showed one or
more unmet moderate or high need in the subscale of Health Care and Illness related
needs, and overall at the SCNS-P&C45-D. Health care professionals should be aware of
present but latent unmet needs of the patients and the informal caregiver, especially for
younger patients and informal caregivers that might have more needs than older informal
caregivers. During consultation not only the patient, but the informal caregiver should
regularly be asked if the information was understandable, helpful and whether personal
needs have been met in order to unravel persisting unmet needs.
Study limitations
This study has a number of strengths: the sample size, the distribution of age and the time
since diagnosis. There is a good diversity between the type of hospitals and the regional
spread of these hospitals in the Netherlands. In addition, we had a sufficient response rate.
However, our study focused only on the intimate partner of the cancer patient and not on
informal care givers in general. In addition, our sample was limited to (predominantly) male
partners of breast cancer patients. Further study should validate the survey in partners
of patients with other cancer types and stages. Future research on female patients with
female informal caregivers should be performed to explore if the current factor structure is
also valid for female partners of women suffering from BC. To expand on the psychometric
properties of the SCNS-P&C45-D, further studies should investigate other indicators such
as reproducibility of responsiveness measured by test-retest reliability and minimal clinical
important difference [9, 28]. Since we used paper and pencil questionnaires we had some
missing data. There is the also the possibility of selection bias as we do not know why the
participating partners filled in the questionnaires and others did not. In addition, with
the questionnaires sent by mail we had no control of whether the questionnaires were
actually received by the partner of the patient. Lastly, in our study recall bias may have
occurred since a considerable proportion of the population has been in follow-up longer
than two years. Further research should investigate unmet needs of informal caregivers of
patients that are in the early follow-up phase.
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Conclusion
In conclusion, we believe this validation study showed that the SCNS-P&C45-D is capable
of measuring the unmet needs of partners of breast cancer patients during the course of
this disease.
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Appendix
Supplement table 1. Scale and item characteristics of the SCNS-P&C45-D.

N

Mean

SD

Missing
N (%)

No Need
(%)

Moder tehigh (%)

Factor 1

Factor 2

Factor 3

Factor 4

Factor 5

Factor loadings

1_Accessing information that
is easy to understand

265

1.27

0.71

7 (3)

84.9%

7.9%

.581

-.681

.493

.678

.483

2_Accessing information on
the prognosis of the patient
with cancer

265

1.46

0.95

7 (3)

77.7%

15.5%

.421

-.822

.437

.449

.457

3_Accessing information
on supporting services for
caregivers or partners

266

1.27

0.69

6 (2)

84.2%

7.9%

.656

-.683

.458

.679

.488

4_Accessing information on
alternative therapies

265

1.18

0.52

7 (3)

87.2%

5.3%

.410

-.451

.319

.423

.546

5_Accessing information on
what the physical needs of
the patiënt with cancer are
likely to be

267

1.42

0.86

5 (2)

77.2%

13.1%

.496

-.726

.450

.498

.630

6_Accessing information
on the advantages and side
effects of treatments

265

1.54

0.98

7 (3)

72.5%

18.5%

.480

-.853

.463

.483

.464

7_Getting the best medical
care for the patient with
cancer

266

1.59

1.08

6 (2)

74.4%

19.9%

.462

-.893

.491

.486

8_Involving the GP in the care
process

266

1.45

0.91

6 (2)

76.7%

14.3%

.483

-.790

.448

.580

9_Involvement in the care
of the patient with cancer,
together with the medical
team

265

1.47

0.93

7 (3)

76.6%

16.6%

.403

-.906

.424

.524

10_Having opportunities to
discuss your concernswith
the doctors

267

1.50

0.96

5 (2)

74.9%

17.2%

.456

-.902

.452

.512

11_Feeling confident that all
the doctors consult with each
other in order to coordinate
care of the patient with
cancer

265

1.55

1.05

7 (3)

75.5%

18.9%

.438

-.923

.465

.519

12_Getting certainty about
the fact that there was al‐
ways one case manager who
coordinated the services to
the patient with cancer

267

1.51

1.01

5 (2)

76.8%

16.9%

.513

-.892

.513

.572

13_Ensuring that any
complaints about the care of
the patient with cancer were
dealth with appropriately

266

1.61

1.08

6 (2)

72.2%

19.5%

.524

-.893

.407

.515

14_Reducing stress in the life
of the patient with cancer

266

1.74

1.11

6 (2)

64.7%

24.8%

.658

-.839

.471

.468

15_Looking after your own
health

267

1.49

0.92

5 (2)

74.2%

16.1%

.656

-.725

.396

.531

How much help did you need
in the last month with
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16_Coordinating of adequate
pain control for the patient
with cancer

272

1.45

0.94

0 (0)

78.7%

15.8%

.638

-.735

.688

.584

17_To address fears of the
physical and mental detoriati‐
on of the patient with cancer

272

1.40

0.83

0 (0)

77.6%

13.2%

.688

-.658

.612

.564

18_Accessing information
about possible fertility
problems of the patient with
cancer

271

1.05

0.29

1 (0)

96.7%

1.1%

19_Looking after the patient
with cancer

272

1.12

0.50

0 (0)

93.4%

4.0%

20_Finding better accessible
parking space at the hospital

271

1.30

0.79

1 (0)

85.6%

10.0%

.391

-.339

.652

.408

21_Adjustment to changes
in the working life or usual
activities of the patient with
cancer

272

1.26

0.68

0 (0)

84.9%

8.1%

.489

-.520

.412

.844

22_The influence caring for
the patient with cancer on
your working life or usual
activities

272

1.26

0.72

0 (0)

85.3%

7.7%

.402

-.501

.442

.851

23_Finding out about financi‐
al support and governmental
benefits

271

1.43

0.91

1 (0)

79.0%

14.4%

.437

-.545

.881

.456

24_Getting life and/or travel
Insurance fpr the patient with
cancer

272

1.21

0.68

0 (0)

89.3%

6.6%

.388

-.429

.801

.330

25_Accessing legal services

271

1.21

0.62

1 (0)

88.2%

7.4%

.495

-.490

.797

.470

26_Communicating with the
patient with cancer

271

1.29

0.75

1 (0)

85.2%

10.0%

.618

-.634

.389

.688

27_Communicating with
(grand)children

271

1.29

0.76

1 (0)

85.2%

10.3%

.683

-.650

.399

.763

28_Getting more support
from your family

271

1.22

0.63

1 (0)

87.%

6.6%

.682

-.534

.441

.721

29_Talking to others who
have looked after a patient
with cancer

271

1.23

0.60

1 (0)

84.5%

6.3%

.649

-.496

.404

.831

30_Dealing with the ‘issue of
cancer’ in social situations or
at work

272

1.24

0.65

0 (0)

85.7%

7.4%

.612

-.470

.441

.800

31_Dealing with concerns
whether the cancer will come
back

271

1.55

0.91

1 (0)

67.5%

16.6%

.690

-.637

.571

.515

32_The influence cancer has
had on your relationship with
the patient with cancer

272

1.42

0.85

0 (0)

76.1%

13.2%

.853

-.577

.339

.607

33_Understanding the experi‐
ences of the patient with
cancer

272

1.49

0.91

0 (0)

73.9%

16.5%

.825

-.617

.315

.668

34_Finfing the balance
between the needs of the
patient with cancer and your
own needs

272

1.50

0.91

0 (0)

72.8%

18.0%

.881

-.542

.419

.606

35_Adjustment to changes in
the body of the patient with
cancer

272

1.40

0.83

0 (0)

78.3%

14.3%

.859

-.516

.487

.521
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36_Addressing problems in
your sex life

271

1.41

0.83

1 (0)

76.8%

12.9%

.687

-.310

.359

.348

37_Getting emotional sup‐
port for yourself

271

1.34

0.75

1 (0)

79.3%

9.6%

.841

-.448

.384

.577

38_Getting emotional sup‐
port for the people you love

272

1.32

0.76

0 (0)

82.0%

11.0%

.878

-.545

.449

.584

39_Dealing with your emoti‐
ons about death and dying

272

1.37

0.77

0 (0)

77.9%

11.4%

.838

-.478

.416

.465

40_Dealing with others who
don’t recognize the effects on
your life of looking after the
patient with cancer

272

1.36

0.77

0 (0)

77.9%

11.0%

.751

-.407

.524

.493

41_Dealing with your emo‐
tions when the recovery of
the person with cancer has
not happened as you had
expected

271

1.26

0.67

1 (0)

84.9%

9.2%

.693

-.519

.480

.476

42_Taking decisions about
your life in the midst of
uncertainty

271

1.28

0.72

1 (0)

84.5%

9.6%

43_Exploring your spiritual
beliefs

272

1.11

0.41

0 (0)

92.6%

2.9%

44_Being able to give
meaning to the illness of the
patient with cancer

272

1.29

0.70

0 (0)

82.0%

45_The opinion to influence
decisions in the treatment of
the patient with cancer

270

1.34

0.77

2 (1)

80.7%

.377

5
.761

-.412

.546

.385

8.1%

.835

-.541

.476

.636

11.9%

.635

-.675

.528

.415

Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with Kaiser Normalization. Structure
matrix. Showing factor loadings > 0.3. Mean using factor response format 1-5: 1= “no need – not applicable and no
need - satisfied” to 5 = “high need for help”.

Supplement table 2. Percentage participants with at least one unmet moderate/high need by age
and time since diagnosis (n=272).
Emotional and
relational needs

Health Care and
Illness related needs

Practical
needs

Work and
Social needs

Total Needs /
SCNS-P&C45-D

Age
<60 years old
≥60 years old
p-value

19.6
14.4
.002

19.9
17.7
.028

11.1
8.1
.035

10.3
5.5
.003

20.3
25.5
.001

Time since diagnose
≤ 1 year
1-5 year
p-value

16.2
17.6
.252

19.5
18
.029

8.1
11
.909

8.8
7
.065

23.2
22.4
.018

Chi-square test
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Abstract
Objective
To report the type and prevalence of unmet supportive care needs (UN) of
informal caregivers (ICs) of patients with primary breast cancer (BC).
Methods
In this cross-sectional study, ICs of BC patients completed a survey on the
caregivers’ level of unmet needs (Supportive Care Needs Survey—Partners and
Caregivers-Dutch, SCNS-P&C45-D).
Results
forty-three percent of the 700 ICs of BC patients invited (n=302) responded. Four
percent (n=30) were excluded due to predetermined exclusion criteria (n=26) or
incomplete data (n=4). The top five unmet needs of ICs were: 1) reducing stress
for the patient (n=66, 24.8%); 2) receiving the best medical care for the patient
(n=53, 19.9%); 3) ensuring health care complaints were addressed (n=52, 19.5%);
4) feeling confident that all the physicians were communicating with each other (n=50; 18.9%); and 5) assessing information concerning the benefits and side
effects of treatments (n=49; 18.5%). On the SCNS-P&C45-D, a mean number of
5.4 (SD=9.7) was reported for moderate or high unmet supportive care needs.
Fifty-four percent (n=124) of the ICs reported at least one, 35.3% (n=96) reported
at least three, 27.6% (n=75) reported at least five, and 20.6% (n=56) reported at
least ten moderate or high unmet needs.
Conclusions
A majority of the ICs of BC patients reported at least one unmet need. Health care
professionals should be aware that ICs may experience unmet supportive care
needs alongside to the needs of the patient.

Improving care for partners of breast cancer patients: identifying unmet supportive care needs

Introduction
Patients with breast cancer (BC) often rely on their partners as the primary source of
support [1-4]. Common additional responsibilities for partners include assisting patients
with daily activities, providing emotional support, helping with managing tasks related
to the illness or its treatment, and advocating for patients within the health care team
[2, 5]
. These care responsibilities are often faced without specific knowledge regarding
coping with the patient’s and their own problems, or additional support [5, 6]. According
to the literature, during BC treatment, partners’ distress levels are higher than in the
general population, with clinically significant distress levels ranging from 10-60% of the
partners [2, 4, 7-9], which is sometimes even higher than those of patients [1, 2, 4, 6, 8, 10]. In
general, partners’ key concerns are related to supporting the cancer patient, which can
result in partners ignoring their own worries and needs and, as a consequence, having
a lower quality of life (QoL) [1-3, 10, 11]. The impact of BC on partners could impair patients’
adjustment [1, 5, 6, 8, 11]. Partners who report more needs are known to provide less support
to patients, and partners’ unsupportive reactions are associated with social and emotional
problems for both the patient and the partner [3, 5, 6, 11, 12].
An important first step towards designing effective health care services for partners of
patients with BC is an assessment [13, 14] of their physical, informational, emotional, practical,
social, and spiritual supportive care needs [15, 16]. Unmet supportive care needs (UN) are
typically defined as the discrepancy between the required service or support that is
necessary to do well and the actual received service or support [15]. Until now, research has
mainly focused on patients’ unmet needs. Assessing UN can reveal areas where patients
or partners require support and could improve care [17]. Studies using different measures
report that 19-82% of the partners report at least one unmet need [1, 13, 18]. It is suggested
that needs of patients with cancer and their partners share similarities but may also differ
in some respects [7]. Reported unmet needs of partners include health care services,
emotional and psychological aspects, relationships, impact on daily activities (including
socio-economic issues or work), life expectations, and spirituality [1, 6, 8, 11, 18, 19].
The Supportive Care Needs Survey—Partners and Caregivers (SCNS-P&C) has been
specifically developed to assess UN of informal caregivers (ICs) of cancer patients and has
been used in several studies [10, 14]. The psychometric properties of the Dutch version of
this questionnaire were recently explored and found to be acceptable and able to identify
those partners of patients with BC in need of care and those who are not [20]. The aim
of this study is to report the type and prevalence of UN of ICs of patients with BC in the
Netherlands in order to better organize IC support in the future.
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Methods
Procedure
Details of the methods of this cross-sectional cohort study have been described previously
[20]. Partners of patients with primary BC (hereinafter named ‘participants’, but the
synonym ‘partner’ is also used) were invited to participate in this study with the primary
aim of testing the psychometric properties of the Dutch version of the SCNS-P&C (SCNSP&C45-D) [20]. This study presents secondary analyses.
Partners of patients were accrued in 2 university and 5 general hospitals.
The method of selecting and inviting participants varied based on the preferences of the
hospital. In five hospitals, participants were invited either directly via a research nurse or
indirectly via the patient who was asked by a nurse to hand over the questionnaire to
their partner (first method). In two hospitals, participants received the questionnaires by
mail (addressed to the patient) (second method). All participants were asked to return the
questionnaires to the researcher (EP) in a postage-paid return envelope.
700 partners of patients suffering from breast cancer
were invited to fill in a questionnaire via the patients,
asked by the patient’s treating physiscian.

398 partners did not respond (43%
response rate)

Furthermore
302 partners returned a completed questionnaire.

- 26 participants were excluded for not
meeting inclusion criteria
- 4 participants were excluded due to not
completing in at least one third of the
SCNS-P&C45-D

272 participants (=partners) were eligible for analysis

Figure 1. Flowchart of the data collection process.

Ethical considerations
Permission to conduct the study was obtained from the regional ethics review board
(Radboud UMC, no. 2013-350). No detailed ethical approval was necessary. Returning the
questionnaire was considered a implicit informed consent. All procedures in this were in
accordance with the ethical standards of the institutional research committee and with the
1964 Declaration of Helsinki and its later amendments, or comparable ethical standards.
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Participants
To be eligible, participants had to be 18 years or older and have an intimate relationship
with the BC patient for at least one year prior to the inclusion date (participants were
either partners or spouses). The BC patients were or had been treated with curative intent,
with a maximum period of 5 years since diagnosis. All participants could adequately read,
speak, and understand Dutch.
Socio-demographic and clinical characteristics
Clinical and socio-demographic information were self-reported and included age, marital
status, education level, and employment (table 1). Self-reported treatment-related
variables included time since diagnosis, surgery, and/or type of additional treatment
(table 2).
Table 1. Participants’ demographics (n= 272).
Participants’ demographics

No. (%)

Dutch nationality
Gender

a

271 (99.6)
Male
Female

265 (97.4)
7 (2.6)

Age, mean (SD), years

61.4 (10.6)

Married and/or cohabiting

265 (97.4)

Duration of the relationship

1-5 years
6-10 years
11-20 years
> 20 years

10 (3.7)
12 (4.4)
34 (12.5)
216 (79.4)

Children

Yes, living independently
Yes, living at home
No
No, but a desire to have children

155 (57)
77 (28.3)
37 (13.6)
3 (1.1)

Education

Low
Medium
High
Unknown/missing

57 (21.1)
98 (36.2)
100 (36.9)
117 (43.0)

Occupationa

Paid work
Retired
Disability insurance act or sick leave
Other

141(52)
114 (42.1)
12 (4.4)
21(7.7)

Type of hospital

General hospital
University hospital

142 (52.2)
130 (47.8)

Multiple answers possible, answers do not add up to 100%, reported by 271 participants.
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Table 2. Patients’ medical characteristics (n= 272).
Medical characteristics of the patients

A

No. (%)

Gender patient

Women
Men

270 (99.3)
2 (0.7)

Time since diagnosis

In the last month
1-6 months
6-12 months
1-2 year
2-5 year

2 (0.7)
50 (18.4)
65 (23.9)
83 (30.5)
72(26.5)

Received treatment

Radiotherapy (RT)
Chemotherapy (CT)
Trastuzumab (TT)
Hormonal therapy (HT)
Only surgery

171 (63.3)
131 (48.5)
12 (4.4)
3 (1.1)
44 (16.3)

Current treatmentA

HT
TT
RT
CT

113 (41.9)
10 (3.7)
8 (3.0)
28 (10.4)

All patients received surgery; RT=radiotherapy; CT=chemotherapy; TT=trastuzumab; HT=Hormonal therapy.

Supportive care needs
Supportive care needs were measured using the SCNS-P&C45-D, incorporating 45
questions on 1) health care service needs; 2) psychological and emotional needs; 3) work
and social needs; and 4) information needs [20, 21]. Respondents indicated whether each
reported need had been met or unmet in the past month on a five-point scale: no need (1
not applicable, 2 fulfilled needs) and unmet needs (3 low, 4 moderate, 5 high). The question
format was as follows: ‘‘How much help did you need in the last month with...’’ (e.g. “up to
date information”). From these scores, the total number of unmet needs was calculated.
Higher scores indicated more needs (range 0-45) [20, 21]. Psychometric properties of the
Dutch version of the questionnaire (SCNS-P&C45-D) have been published previously [20].
Distress
The Hospital Anxiety and Depression Scale (HADS) was used to examine psychological
distress. Each of the 14 items was rated on a scale from zero (not at all) to three (very much).
Higher scores imply greater psychological distress. The total score was used to describe
psychological distress with a cut-off point of 11 [22]. The HADS revealed Cronbach’s alphas
from 0.71 to 0.90 for the total scale and both subscales [22].
Data analysis
Descriptive analyses of the SCNS-P&C45-D were performed using SPSS 22 (SPSS Inc.,
Chicago, IL, USA). Mean numbers of no (response category 1), low (response category
2 and 3), and moderate/high unmet needs (response category 4 and 5), consistent with
previous research [13], were reported (table 3). When a participant left more than 33.3%
of the SCNS-P&C45-D questions unanswered, the participant was excluded from further
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analysis due to missing data. This was done to maintain the reliability of the remaining
data. Descriptive statistics (frequencies and percentages for categorical variables and
means, and standard deviations for continuous variables) were also used to describe
the mean number of, and five most frequently reported unmet needs, by the partner.
Associations between socio-demographic and clinical characteristics and the number
of UN have been reported using chi-square tests, stratified by those without any unmet
supportive care need, at least one, five, and ten UN.
Table 3. top five moderate/high reported unmet needs of the SCNS-P&C45-D.
How much help did you need in the
last month with

Item
no.

N

Missing
N (%)

Mean

SD

No Need
(%)

Unmet
Need
(%)

Low
Need
(%)

Moderatehigh
(%)

Accessing information on the
advantages and side effects of
treatments (5)

6

265

7 (3)

1.54

0.98

72.5

27.5

9.0

18.5

Getting the best medical care for the
patient with cancer (2)

7

266

6 (2)

1.59

1.08

74.4

25.6

5.7

19.9

Feeling confident that all the physicians
consult with each other in order to
coordinate care of the patient with
cancer (4)

11

265

7 (3)

1.55

1.05

75.5

24.5

5.6

18.9

Ensuring that any complaints about the
care of the patient with cancer were
dealt with appropriately (3)

13

266

6 (2)

1.61

1.08

72.2

27.8

8.3

19.5

Reducing stress in the life of the patient
with cancer (1)

14

266

6 (2)

1.74

1.11

64.7

35.3

10.5

24.8

6

factor response format 1-5: 1= “no need – not applicable and no need - satisfied” to 5 = “high need for help”. Top
five most-reported moderate to high unmet needs have been presented in bold and the ranking within the top 5
reported needs between brackets.
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Results
Participants and patients
From the 700 distributed questionnaires, 302 were returned (response rate of 43%).
Twenty-six questionnaires were excluded because of exclusion criteria of the patient
for whom they were caregiver (e.g. recurrence, metastases, or > 5 year after diagnosis).
Four participants left more than 33.3% items of the SCNS-P&C45-D unanswered and
were therefore excluded, resulting in 272 questionnaires eligible for analysis. The sociodemographic characteristics of the caregivers are listed in table 1. The majority of
them were male, husband of the patient, and 48% of them were retired. The medical
characteristics of the patients are listed in table 2. For 53% of the patients, time since
diagnosis was 1-2 years, for 26% greater than 2 years. Fifty-eight percent of the patients
were still on treatment; most of them (42%) received hormonal therapy.
Prevalence of unmet needs
On the SCNS-P&C45-D, a mean number of 5.4 was reported (SD=9.7, range 0 – 44) for
moderate or high unmet needs. Of the participants, 54% (n=124) reported at least one,
35.3% (n=96) at least three, 27.6% (n=75) at least five, and 20.6% (n=56) at least ten
moderate or high unmet needs.
Top five unmet needs
The top five unmet (moderate/high) needs were: 1) support in reducing stress for the
patient (n=66, 24.8%); 2) uncertainty about whether patients were receiving the best
medical care (n=53, 19.9%); 3) tools to ensure that health care complaints are well
addressed (n=52, 19.5%); 4) feeling confident that all the physicians were communicating
each other (n=50; 18.9%); and 5) lack of information regarding the benefits and side
effects of treatments (n=49; 18.5%). Table 3 shows the results of all 45 items of the SCNSP&C45-D in the order presented in the questionnaire.
Identification of participants in need of supportive care
Differences between socio-demographic and clinical characteristics and the amount of
UN have been examined and stratified for no supportive care needs vs. one, five, and ten
unmet needs, respectively (table 4). Distress was significantly related to a higher number
of unmet needs, while a lower educational level was also related to a higher number of
unmet needs (5 to 10 UN). Time since diagnosis negatively correlated with the number of
unmet needs (only no unmet needs vs. one unmet need reached statistical significance).
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Mean (SD)

145 (53)
3 (1)
33 (12)
94 (35)
21 (8)
71 (26)
77 (28)
6 (3)
104 (44)
59 (22)
87 (32)
22 (8)
74 (27)
52 (19)
Mean (SD)

Marital statusB (N=272)
married or cohabited vs.
non-married or non-cohabited

Presence of childrenA (N=272)
living at home vs.
living apart vs.
no children

Employment statusA (N=271)
Paid work vs.
no paid work

Contact with an own health care professionalA (N=234)
yes vs.
no

Contact with other partners of BC patientsA (N=268)
yes vs.
no

Time since diagnosisA (N=271)
<6months vs.
6mo-2y vs.
2y-5y
5 (1)
11 (7)

66 (25)
56 (21)

9 (4)
115 (49)

70 (26)
53 (20)

44 (16)
61 (22)
19 (7)

120 (44)
4 (1)

68 (25)
55 (20)

0.06
<0.01

p-value

<0.01

0.03

0.26

0.14

0.04

0.71

<0.01

0.25

0.10

p-value

5 (1)
6 (5)

Mean (SD)

34 (13)
108 (40)
55 (20)

85 (32)
110 (41)

10 (4)
185 (79)

93 (34)
103 (38)

48 (18)
118 (43)
31 (11)

193 (71)
3 (1)

82 (30)
114 (42)

193 (71)
4 (1)

105 (39)
92 (34)

N (%)
112 (41)
104 (38)
211 (78)
5 (2)
90 (33)
125(46)
212 (78)
4 (1)
54 (20)
130 (48)
32 (12)
111 (41)
104 (38)
11 (5)
203 (87)
95 (35)
119 (44)
40 (15)
118 (44)
58 (21)
Mean (SD)
5 (1)
7 (6)

0.59
0.40
0.16
0.40
0.06

0.78
0.57
0.10
0.49
p-value
0.04
<0.01

17 (6)
40 (15)
17 (6)
Mean (SD)
5 (1)
12 (8)

40 (15)
33 (12)

5 (2)
70 (30)

37 (14)
38 (14)

29 (11)
37 (14)
9 (3)

75 (28)
0 (0)

38 (14)
36 (13)

72 (26)
3 (1)

37 (14)
38 (14)

N (%)

5 (1)
13 (8)

Mean (SD)

11 (4)
30 (11)
14 (5)

30 (11)
24 (9)

4 (2)
52 (22)

30 (11)
26 (10)

23 (8)
25 (9)
8 (3)

53 (19)
3 (1)

30 (11)
25 (9)

54 (20)
2 (1)

30 (11)
26 (10)

N (%)

0.03
<0.01

p-value

0.96

0.14

0.52

0.80

0.05

0.16

0.09

0.64

0.82

p-value

No vs. ten or more
supportive care needs

p-value

N (%)

No vs. five or more
supportive care needs

N= number of questionnaires of whom characteristic was reported; A= Chi square tests have been performed; B= Fisher exact test have been performed; C= t-tests have been
performed.

Educational levelC
Distress (HADS total score)C

5 (1)
5 (5)

29 (11)
74 (27)
20 (7)

52 (19)
95 (35)

AgeA (N=270)
<60 vs.
≥60 years

119 (44)
5 (2)

146 (54)
2 (1)

58 (21)
66 (24)

N (%)

GenderB (N=272)
male vs.
female

A

84 (31)
64 (24)

N (%)

No vs. one or more
supportive care need

Setting (N=272)
General vs.
University hospital

Characteristic (total N)

Table 4. Association between socio-demographic and clinical characteristics and the amount of unmet supportive care needs.
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Discussion
This is the first study that describes the supportive care needs of ICs of BC patients in the
Netherlands. Fifty-four percent of them reported to have at least one unmet supportive
care need. Among these, ‘support in reducing stress for the patient,’ ‘uncertainty about
whether patients were receiving the best medical care,’ ‘tools to ensure that health
care complaints were well addressed,’ ‘feeling confident that all the physicians are
communicating with each other,’ and ‘lack of information regarding the benefits and side
effects of treatments’ were most frequently reported.
Our study differed from the study of the Australian group that developed the SCNS-P&C45
questionnaire. In the Dutch version, information needs are more scattered over the four
factors of the questionnaire and the Dutch population reported more practical needs while
the Australian participants reported more unmet needs within the information domain.
We think differences might be due to differences in response groups (only men with a
partner with BC vs. men and women across various cancer types, different timeframes of
assessments, or cultural differences). Lastly, differences may occur due to translation and
interpretation of questions and answers [20].
It is noteworthy that ICs experience partly the same unmet needs as the patients for whom
they care. This finding is consistent with the results of a recently published review by Wang
et al. [23] that reported a lack of adequate information provision regarding benefits, risks
and side effects of treatments as the most dominant need of ICs [23]. Therefore, it is crucial
that health care professionals identify the IC of a patient during moments that important
information is provided and cancer patients should be advised to always be accompanied
by their ICs during hospital visits in order to give physicians and nurses the opportunity to
share essential information about the prognosis of the disease and the benefits and risks
of potential treatments both with patients and their ICs. Ten to eighty-four percent of all
patients frequently reported a need for emotional support than the ICs [23, 24]. We reported
earlier about unmet needs among ovarian cancer patients. It was remarkable that, in this
population, four out of five unmet needs were similar to those of ICs of BC patients [25, 26].
However, attention for both individual UN of patients and their ICs should persist, because
care needs might differ [27].
Among partners of patients with various other tumor types (head and neck, prostate,
colorectal cancer and melanoma patients), similar unmet needs have been reported [4, 26, 28].
Therefore, a generally supportive attitude towards patients with cancer, regardless of the
type, and their ICs appears to be justified.
Diagnosis and treatment of a potentially life-threatening disease have a negative impact
on patient outcomes such as distress and QoL [29]. Prior studies showed that higher levels of
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distress, shorter time since the time of diagnosis, and lower educational levels of patients
and their ICs are risk factors for higher levels of distress and UN [30, 31]. Moreover, lowereducated individuals have lower capabilities when it comes to self-health management [32].
In addition, distressed ICs are less supportive of the patient [1, 5, 6, 8, 11]. Although distress
might be caused by the presence of unmet needs, it could also be that unmet needs
cause distress. Since most studies have been performed in a cross-sectional setting,
have been carried out in different cultural settings, and none of the studies contained an
interventional arm, this remains inconclusive [23].
Further research should focus on differences and similarities between the UN of patients
and their partners with different types of cancer, and more longitudinal observational and
interventional studies.
Clinical implications
care provided to patients should be holistic and extend far beyond only patient care;
it should also address the needs of their ICs. First of all, the IC should be identified and
invited to all consultations in order to inform the patient and IC simultaneously.
ICs are challenged to fulfill additional roles in life while experiencing UN [2, 5], affecting their
own and the patients’ QoL [1-3, 10, 11]. Therefore, attention should be paid to the unmet needs
of ICs as well. Health care providers should regularly check whether questions of ICs have
been answered and whether UN have been addressed. It is important to stress that ICs do
not always express their unmet needs spontaneously, and physicians and nurses should
develop tools to systematically ask ICs for their needs. Regularly handing out validated
questionnaires to ICs asking about unmet needs might be valuable.
In the Netherlands, the GP is usually the first physician consulted in case of health problems [33].
Partners of cancer patients consult their GPs significantly more often with both somatic
and psychosocial problems than their counterparts without a partner with cancer [33]. A
screening tool for assessing distress in partners might be the distress thermometer (DT) [34].
Nurse-led interventions may also play an important role in decreasing UN for ICs [35]. If
advice or support cannot be provided by the treating physician and team, the GP may
use the results of the discussion of the DT with the patient and the IC to organize additive
support. Successful interventions among partners of cancer patients (mainly with breast
cancer) have been described. These were predominantly focused on coping strategies and
communication. Counseling strategies to manage specific problems, such as emotional
support, communication, and posttraumatic growth were effective amongst specific and
general support strategies [4].
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During consultation, the patient and their IC should regularly be asked whether the
information was well understood and helpful [36]. Communication should be tailored to
the information needs of the patient and informal care giver, leading to comprehensive
care and appropriate further referrals in order to reduce distress and persistent unmet
needs [37, 38].
It is likely that ICs will less frequently consult their GP if they are provided with adequate
and uniform information concerning the patient they are caring for.
ICs frequently experience uncertainty concerning whether patients are receiving the
best medical care. Therefore, health care professionals should inform and activate their
colleagues accurately, proactively, and in a timely manner. Evidence-based guidelines for
care for lay patients and their caregivers and information folders or web-based information
provision might decrease this uncertainty.
Lack of information on intercollegiate consultation is reported as an unmet supportive
care need by ICs. During consultation, the patient and the IC should be asked what has
been told to them by the other physicians, and the roles of the various practitioners
should be defined. Moreover, communication between health care professionals should
be uniform, and minutes of multidisciplinary meetings should be made available for all
participants, the general practitioner (GP), and probably even the patient to improve
transparency and confidence.
Finally, ICs require information concerning the benefits and side effects of treatments. This
information should be made available in every consultation, along with supporting
written and digital information. Whether all necessary information has been provided and
understood should be checked as well. Here, too, nurses may play an important role, as
patients and their caregivers frequently feel more at ease with nurses than with physicians.
Strengths and limitations
the strengths of the current study are that it is a large multicenter study which uses a
standardized and validated questionnaire. However, our study also has several limitations.
The findings are based on cross-sectional data collected by means of retrospective
questions, possibly resulting in recall bias. The time since diagnosis and data collection
process varied from 1 month to 5 years after diagnosis. In a study performed with such a
longitudinal design, results might change in time. It is not excluded that non-responders
were ICs of patients with a different health status or distress level in comparison to the
responders. Detailed information of reasons for non-participation is lacking. Another
limitation is that the UN of the patients were not assessed. This would have helped to
discover similarities and discrepancies between patients and their ICs. [39-41].
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Conclusion
In conclusion, a majority of the ICs of BC patients reported at least one unmet need. ICs
report UN that are a challenge for clinicians to manage. Health care professionals should
be aware of ICs who might experience UN alongside the needs of the patient.
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Accessing information on the prognosis of the patient with cancer

Accessing information on supporting services for caregivers or partners

Accessing information on alternative therapies

Accessing information on what the physical needs of the patient with cancer are likely to be

Accessing information on the advantages and side effects of treatments (5)

Getting the best medical care for the patient with cancer (2)

Involving the GP in the care process

Involvement in the care of the patient with cancer, together with the medical team

Having opportunities to discuss your concerns with the physician

Feeling confident that all the physicians consult with each other in order to coordinate care
of the patient with cancer (4)

Getting certainty about the fact that there was always one case manager who coordinated
the services to the patient with cancer

Ensuring that any complaints about the care of the patient with cancer were dealt with
appropriately (3)

Reducing stress in the life of the patient with cancer (1)

Looking after your own health

Coordinating of adequate pain control for the patient with cancer

To address fears of the physical and mental deterioration of the patient with cancer

Accessing information about possible fertility problems of the patient with cancer

Looking after the patient with cancer

Finding better accessible parking space at the hospital

Adjustment to changes in the working life or usual activities of the patient with cancer

Item
no.

Accessing information that is easy to understand

How much help did you need in the last month with

Supplementary table 1. Item characteristics of the SCNS-P&C45-D.

Appendix

272

271

272

271

272

272

267

266

266

267

265

267

265

266

266

265

267

265

266

265

265

N

0 (0)

1 (0)

0 (0)

1 (0)

0 (0)

0 (0)

5 (2)

6 (2)

6 (2)

5 (2)

7 (3)

5 (2)

7 (3)

6 (2)

6 (2)

7 (3)

5 (2)

7 (3)

6 (2)

7 (3)

7 (3)

Missing
N (%)

1.26

1.30

1.12

1.05

1.40

1.45

1.49

1.74

1.61

1.51

1.55

1.50

1.47

1.45

1.59

1.54

1.42

1.18

1.27

1.46

1.27

Mean

0.68

0.79

0.50

0.29

0.83

0.94

0.92

1.11

1.08

1.01

1.05

0.96

0.93

0.91

1.08

0.98

0.86

0.52

0.69

0.95

0.71

SD

Unmet Need
(%)
15.1
22.3
15.8
12.8
22.8
27.5
25.6
23.3
23.4
25.1
24.5
23.2
27.8
35.3
25.8
21.3
22.4
3.3
6.6
14.4
15.1

No Need
(%)
84.9
77.7
84.2
87.2
77.2
72.5
74.4
76.7
76.6
74.9
75.5
76.8
72.2
64.7
74.2
78.7
77.6
96.7
93.4
85.6
84.9

7.0

4.4

2.6

2.2

9.2

5.5

9.7

10.5

8.3

6.3

5.6

7.9

6.8

9.0

5.7

9.0

9.7

7.5

7.9

6.8

7.2

Low Need
(%)

8.1

10.0

4.0

1.1

13.2

15.8

16.1

24.8

19.5

16.9

18.9

17.2

16.6

14.3

19.9

18.5

13.1

5.3

7.9

15.5

7.9

Moderate-high
(%)
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Finding out about financial support and governmental benefits

Getting life and/or travel Insurance for the patient with cancer

Accessing legal services

Communicating with the patient with cancer

Communicating with (grand)children

Getting more support from your family

Talking to others who have looked after a patient with cancer

Dealing with the ‘issue of cancer’ in social situations or at work

Dealing with concerns whether the cancer will come back

The influence cancer has had on your relationship with the patient with cancer

Understanding the experiences of the patient with cancer

Finding the balance between the needs of the patient with cancer and your own needs

Adjustment to changes in the body of the patient with cancer

Addressing problems in your sex life

Getting emotional support for yourself

Getting emotional support for the people you love

Dealing with your emotions about death and dying

Dealing with others who don’t recognize the effects on your life of looking after the patient
with cancer

Dealing with your emotions when the recovery of the person with cancer has not happened
as you had expected

Taking decisions about your life in the midst of uncertainty

Exploring your spiritual beliefs

Being able to give meaning to the illness of the patient with cancer

The opinion to influence decisions in the treatment of the patient with cancer

270

272

272

271

271

272

272

272

271

271

272

272

272

272

271

272

271

271

271

271

271

272

271

272

2 (1)

0 (0)

0 (0)

1 (0)

1 (0)

0 (0)

0 (0)

0 (0)

1 (0)

1 (0)

0 (0)

0 (0)

0 (0)

0 (0)

1 (0)

0 (0)

1 (0)

1 (0)

1 (0)

1 (0)

1 (0)

0 (0)

1 (0)

0 (0)

1.34

1.29

1.11

1.28

1.26

1.36

1.37

1.32

1.34

1.41

1.40

1.50

1.49

1.42

1.55

1.24

1.23

1.22

1.29

1.29

1.21

1.21

1.43

1.26

0.77

0.70

0.41

0.72

0.67

0.77

0.77

0.76

0.75

0.83

0.83

0.91

0.91

0.85

0.91

0.65

0.60

0.63

0.76

0.75

0.62

0.68

0.91

0.72

80.7

82.0

92.6

84.5

84.9

77.9

77.9

82.0

79.3

76.8

78.3

72.8

73.9

76.1

67.5

85.7

84.5

87.0

85.2

85.2

88.2

89.3

79.0

85.3

19.3

18.0

7.4

15.5

15.1

22.1

22.1

18.0

20.7

23.2

21.7

27.2

26.1

23.9

32.5

14.3

15.5

13.0

14.8

14.8

11.8

10.7

21.0

14.7

7.4

9.9

4.5

5.9

5.9

11.1

10.7

7.0

11.1

10.3

7.4

9.2

9.6

10.7

15.9

6.9

9.2

6.4

4.5

4.8

4.4

4.1

6.6

7.0

11.9

8.1

2.9

9.6

9.2

11.0

11.4

11.0

9.6

12.9

14.3

18.0

16.5

13.2

16.6

7.4

6.3

6.6

10.3

10.0

7.4

6.6

14.4

7.7

Factor response format 1-5: 1= “no need – not applicable and no need - satisfied” to 5 = “high need for help”. Top five most-reported moderate to high unmet needs have been presented in bold and the
ranking within the top 5 reported needs between brackets.
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General discussion

Patient reported outcomes (PROs), such as Health-Related Quality of Life (HRQoL) and
supportive care needs, are rarely the primary endpoint in clinical studies [1]. Moreover,
most studies only measure PROs during trials and during the intervention period, but
not during maintenance and follow-up [2]. In this thesis, we investigated the use of PROs
(specifically those focused on daily care and HRQoL) in several population based samples
in order to improve understanding of patients’ needs and thereby improve the Quality of
Care (QoC).
QoC is the degree to which health services for individuals and populations increase
the likelihood of desired health outcomes and are consistent with current professional
knowledge [3]. Health care professionals have to integrate scientific evidence with
the needs or wishes of the individual patient to deliver personalized care [4]. Personal
perspectives vary by gender, experience, age, education, cultural background and comorbidity [5, 6]. Timing and frequency of PRO assessment is of great importance. If too
little assessments are done, changes in symptoms are not captured and if assessments are
too frequent, subjects become used to the used instrument and results are unreliable [6].
Adequate measurement of PROs in time may put survival gain into perspective and could
potentially affect the benefit/risk balance in order to establish better consultation and
personalized treatment [7, 8]. In the last decade various guidelines on standardized analysis
and publication of evidence on HRQoL have been developed [9-11]. Due to lacking use of
standardized analysis and publication of evidence on HRQoL studies in daily practice,
incorporated in research and clinical practice remains unclear how PROs can best be
implemented in clinical practice. Currently, a study on patient experience is ongoing that
explores the relief of symptoms by different chemotherapy schedules in patients with
recurrent ovarian cancer and the speed with which this occurs and the development of
complaints due to these therapies (Clinicaltrials.gov NCT02809339).
It is of importance that physicians and patients acquire insight in the positive but also
negative effects of various treatments they may encounter to make an informed choice
whether to choose for a certain treatment or to choose between various treatment
options. Due to a rapidly changing treatment landscape with variable mechanisms of
action of mainly targeted therapies and their adverse events, and especially since these
new maintenance adjuvant therapies frequently take one to even three years [12-15],
development of treatment specific- or tumor type specific questions, existing PRO
questionnaires might miss relevant PRO information in daily practice that meets the needs
of clinical practice, academia and industry [16]. Current so-called static questionnaires
consisting of a fixed set of items (disease- or phase specific HRQoL issues in conjunction
with generic HRQoL measures) might not be relevant for every patient [16]. Therefore a
flexible approach with addition of validated items from item libraries would be desirable
in the future. [16].
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In the studies described in this thesis, we used data from the PROFILES registry. This registry
invites newly diagnosed cancer patients to fill out PRO measures. We stress the importance
of expansion of the registry with invitations for patients diagnosed with recurrent disease
and the trajectory thereafter in a challenging rapidly changing therapeutic landscape.
In recent years, important progress has been made with regards to new therapeutic
breakthroughs for the cancer types that have been incorporated in this thesis. Localized
chemotherapy, such as intravenously (iv) and intraperitoneally (ip) administered
chemotherapy in advanced stage primary ovarian cancer lead to an improvement
in progression free survival (PFS) from 18 to 24 months and an improvement in life
expectancy from 50 to 66 months [17, 18]. Hyperthermic Intraperitoneal Chemotherapy
(HIPEC) lead to 3.5 (11 to 14) months gain in PFS and 11.8 (34 to 45) months advantage
in overall survival (OS) [19, 20]. Targeted therapies such Poly-ADB-ribose polymerase (PARP)inhibitorsas maintenance therapy after chemotherapy in primary and recurrent ovarian
cancers revealed a significant extension in PFS from 3 months to 3 years [12-15] with recent
evidence of also 12.9 months OS gain compared to placebo [15, 21]. In metastasized breast
cancer addition of CDK4/CDK6 inhibitors to hormonal therapy or HER2-blockers lead to
7 months gain in PFS and 9 months gain in OS [22-26]. Finally, in advanced melanoma, new
treatment options such as adjuvant immunotherapy, immune checkpoint inhibitors and
targeted therapies have been implemented in recent years [27-31]. The first results of clinical
trials in the adjuvant setting revealed effects on recurrence rate, but data on survival has
not yet been reported [27-29].
These improvements in treatment options are hopeful news for cancer patients. But
although it will affect the patient’s survival, their impact on HRQoL remains frequently
unknown. Despite the fact that these treatment options have been implemented in daily
practice affecting the patient’s survival, we do not have insights in long-term effects on
HRQoL. More attention should be paid to the impact on long-term effects on HRQoL [32, 33].
The importance of improvement in disease free survival and especially overall survival
is clear, however maintaining HRQoL, specifically the reduction of (long term) side
effects affecting HRQoL, is important as well, especially with long term maintenance
therapies [27-29].

Information provision
Some cancer survivors may return to normal functioning and life after the initial treatment,
but others will experience a wide range of sequelae related to cancer or its treatment that
do not fade away with time and result in persisting problems during survivorship [34, 35].
Living through and beyond cancer heavily relies on an individual’s resources. The persons
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and family members’ and caregivers’ physical, psychological, social, and economic wellbeing are greatly affected [36, 37].
In this thesis we showed that information provision was not optimally organized for
patients with breast and ovarian cancer. Information provision is a frequently reported
unmet need, affecting persisting symptoms and needs in every phase during survivorship.
In our study, one third of all ovarian cancer survivors indicated that they were not satisfied
with the perceived amount of information received. Participants who were satisfied with
the information provision about their disease and treatment reported significantly higher
levels of perceived information on disease, medical tests, treatment, and other services.
Patients not satisfied with information provision had a higher total number of supportive
care needs and a higher number of unmet supportive needs than those satisfied with
information provision. Furthermore, our study revealed that satisfaction with information
provision was negatively associated with the total number of unmet supportive care
needs.
In other studies, the majority of patients with various cancer types also reported that
they were not satisfied with the amount of information they received (e.g. breast (36%),
urological (34%), endometrial cancer (41%), melanoma (61%), lymphoma and multiple
myeloma (33%)). These numbers are similar to our study (45%) [38-42]. This might indicate
that satisfaction with and the need for information are not tumor specific.
To optimize care for cancer survivors it is important to get insight into the perceived level of
received information, the positive and negative impact of cancer on the lives of survivors,
and the possible relation between unmet information- and supportive care needs and
impact of cancer. Our results highlight the importance of satisfying the cancer patient by
meeting their information needs and by adapting the way of providing information to
the coping style of the individual patient. Our research showed, once more, that patient
communication is of importance but also very difficult at the same time. Knowledge on
procedures and treatment differ between doctors and their patients. Furthermore, doctors
should be trained to put effort in diagnosing the patient’s preferences [43]. A recent review
by Fletcher et al. described that patients want to be informed about treatment effects
and side effects (33% of all patients) and also wish to be informed about alternative or
additional treatments (reported by 15%) [44].
Taking into account the prior mentioned therapeutic breakthroughs in oncology, it is
increasingly important to focus on how to come to a shared decision for treatment and
follow-up together with the patient, considering values of the patient, physicians, and
other individuals and organizations involved in the decision-making process [45]. This is
called value-based healthcare, defined as patient outcome units (reported in universal
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clinical and patient-reported measures), spent on providing care per currency [46]. There
is a need for a standardized set of outcomes to be measured. Until now, it is unclear what
constitutes objective values and how these should be measured [45]. Besides traditional
outcomes, PROs should be incorporated in this standardized set of measures too, because
PROs are outcome measures that matter most to patients [47].
Communication is key to come to an evidence-based and preferred choice for treatment
together with the patient. In a recent study, patients and physicians were trained in
communication to come to a therapeutic decision in agreement of both parties. This
training led to improved information provision skills of the physician [48]. Moreover, a
study is ongoing in which physicians are trained to improve their information provision
skills and help the patients in the shared decision-making process, taking in to account
the considerations that have been expressed by the patients, while patients are trained
to express their questions and needs to the physician in order to have improved
communication in the consultation room (Clinicaltrials.gov NCT03905369). Providing
additional information by web based or paper information sheets are probably also of
help [42]. We moreover recommend that the medical staff checks at regular time points if
patients and their informal caregivers are satisfied with the information provision about
their disease, goal of treatment and side effects of treatments.

Unmet supportive care needs
The most frequently reported unmet supportive care needs among ovarian cancer
survivors in our study were addressing complaints, access to health care services,
knowledge about intercollegiate consultation between caregivers and best medical care.
Four of the five most common unmet needs were similar for both the women satisfied and
not satisfied with information provision. Unmet information needs during diagnosis were
negatively associated with the amount of unmet needs during survivorship, regardless of
the duration of survivorship. As already mentioned before above these findings are also
comparable with those among other cancer types [49-51]. Other studies also found help with
fear of cancer recurrence and worry about relatives as frequently reported unmet needs.
However, these constructs were not measured in our study [49, 51]. It is noteworthy that most
reported needs are on management of healthcare and information. We advise consistent
and structural involvement of patients and their informal caregivers in every step during
the trajectory of the disease and its’ treatment by construing all information. Provision
of written clarity on which patients and their informal caregivers can turn to during and
after completion of treatment is desirable [42]. An example, described in this thesis but not
yet investigated, is survivorship care plans (SCPs). SCPs are written tailored information
provision tools with an impact on persisting unmet needs [42, 52], containing clinical
information (such as possible post-treatment symptoms and side effects), information
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on follow-up, rehabilitation, side effects, signs of recurrence, and contact details of the
caregivers responsible for their care [42, 52, 53].
In our opinion, care provided to patients and their informal caregivers should not be
stopped when treatment ends because many patients who have become survivors
continue to experience complaints after treatment [54]. Our study in ovarian cancer revealed
that cancer survivors experience high levels of persisting symptoms and those who
were suffering from recurrent disease experienced significant higher levels of persisting
symptoms. Those patients reported a worse HRQoL, higher levels of distress and worse
functioning during survivorship. In previous studies, residual symptoms one year after
cancer diagnosis have been reported, even when no evidence for recurrent cancer was
shown [36]. It is noteworthy that even more than five years after diagnosis patients report
residual symptoms, but despite this, HRQoL is comparable with population norms [36]. It
is likely that patients will adapt to their new situation over time but one may question
whether the current existing questionnaires are lacking sensitivity for persisting problems
during long-term survivorship.
We urgently encourage health care professionals to simply ask the patient for clarification
of their needs, because it is an easy way to unravel the patients’ unmet needs. Also, patients
should be encouraged to contact their health care professionals in case of important
missing information. This might prepare patients and their relatives for future problems
or for discharge from further follow-up.

Partners and their needs
Cancer patients are surrounded by relatives such as their spouse, parents, children or friends
that fulfill the role of informal caregiver. Patients rely on their informal caregiver as an
important source of support [55-57]. Informal caregivers can also be considered as survivors,
who are impacted by their experience [36]. This thesis revealed that informal caregivers
of (breast) cancer patients also reported information provision as an unmet supportive
care need. Furthermore, inadequate information provision for informal caregivers has a
negative impact on the patients’ HRQoL. Informal caregivers face caring responsibilities
without applicable knowledge or additional support of health care professionals [58,
59]
. Based on our study that validated the Dutch version of the Supportive Care Needs
Survey – Partners and Caregivers (SCNS-P&C45-D) we were able to identify unmet needs
of informal caregivers of patients with cancer, despite the fact that the Dutch structure of
the questionnaire differs from the original Australian questionnaire.
The total SCNS-P&C45-D score was moderately to highly positively correlated with the level
of distress and burden from informal care that emphasizes the role of informal caregivers
in patient support. Almost half of the informal caregivers in our study reported at least
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one unmet supportive care need with the most reported needs regarding information
provision. Persisting unmet needs, next to additional roles in patient support can be
distressing. During consultations, important informal caregivers should be identified and
involved in the journey of the patient. Meanwhile, information provision should be clear
for the patient and their informal caregiver. Also, the physician should regularly check if
(information) needs have been fulfilled and the informal caregiver should be identified by
the medical staff during the first consultations and thereafter involved in treatment and
follow-up.
Caregivers should focus on the informal caregiver’s problems across the patient’s illness
trajectory and have an eye for informal caregiver’s concerns that make them less supportive
for the patient. If the patient’s health care professional is not able to manage the informal
caregiver’s problems, he or she should not hesitate to involve the general practitioner.

Strengths and limitations
The strength of this thesis is that it shows similar unmet needs for ovarian cancer patients
and informal caregivers of breast cancer patients. This hypothesizes that unmet supportive
care needs are universal for patients and their informal caregivers. Unfortunately we did
not compare the unmet supportive care needs of patients and their informal caregivers.
However, this thesis also has several other limitations. First, sample sizes are small. PROs
have been reported by self-report, sometimes years after diagnosis and might have suffered
from recall bias. Furthermore, a vast number of survivors died before we were able to send
them the questionnaires and therefore our results might have suffered from survivorship
bias. Another problem is that, no standardization on timing of PRO questionnaires in daily
practice exists, possibly implying different PROS in different timeframes of the disease.

Future research perspectives
Future research should focus more on HRQoL, because with prolongation of life after
diagnosis of cancer, the quality of the remaining years to live becomes more important.
For example, questionnaires in patients should focus on the specific side effects, related
to treatment given and also to those effects that persist after termination of treatment.
Health care professionals should focus on factors that impair patients’ HRQoL due to
existing treatment regimens. Not only patients suffer from problems due to cancer,
informal caregivers suffer as well. Health care professionals should have an eye for those
who suffer from the burden of informal care. The SCNS-P&C45-D should regularly be
handed out to the patient and the closest informal caregiver designated by the patient.
This could also improve communication between patient and both informal caregiver
and health care professional. Before clinical implementation, further research should
focus on timing in daily practice. Yet various patient versions of unmet supportive care
need surveys and an informal caregiver version of the questionnaire (SCNS-P&C45-D)

118

General discussion

exist. Differences in unmet supportive care needs between patients and their informal
caregivers could optimize (informal) care, discussed during consultations. As mentioned
above, we stress the importance of extension of current existing registries with invitations
for patients diagnosed with recurrent disease and the trajectory thereafter. Information
provision should no longer be inadequate. Health care professionals should check if the
information is provided according to the needs of patients and informal caregivers and
whether questions remain unanswered. Further research should focus on development
of tools for patients, informal caregivers and health care providers to optimize patient
specific information provision, to trace adverse events and to understand the implications
of persisting symptoms in daily life.
Informal caregivers have an important role in patient support, such as in information
provision. It is of great importance that health care professionals identify those informal
caregivers and involve them in daily care. Tools or mechanisms to optimize information
provision and informal caregiver involvement were not investigated in this thesis, but
should be a point of focus in future research.

Practical implications
Prolongation of life with new therapeutic options request more attention paid to PROs in
this prolonged lifetime period. As health care professionals we should be aware of adding
toxicity during especially prolonged or more intensive treatments and pay attention to this
during consultations. During their medical training, physicians should regularly be trained
in communication in order to better come to a therapeutic decision in agreement with
their patients [48] and create awareness of long term sequala of cancer and its treatment.
Patients and their families should regularly be asked for problems that remain undiscussed.
Moreover, more attention should be paid to the provision of information by written
documents and web-based applications, for every period the patient experiences, such as
diagnosis, treatment and follow up as well as in the period of recurrent disease and during
the palliative phase.
Our results highlight the importance of adding PRO instruments to daily care and
developing new instruments in tandem with new therapeutic developments. Therefore,
PROs should be incorporated as quality indicators that are measured in daily care for
continuous improvement of this care.
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Summary
The studies presented in this thesis provide insight in several aspects of quality of care
(QoC) and patient reported outcomes (PROs) on adequate information provision and
unmet supportive care needs in cancer survivors, with a focus on ovarian and breast
cancer and a small study conducted in patients who received adjuvant immunotherapy
for melanoma.
In Chapter 1 a general introduction to PROs, patient communication, information
provision related to unmet supportive care needs in cancer patients is provided.
Chapter 2 addresses the perceived level of, and satisfaction with, information received by
ovarian cancer (OC) survivors during diagnosis and treatment and how this is related to
unmet needs during survivorship in a cross-sectional design. We used the internationally
validated EORTC QLQ-INFO25 questionnaire to assess satisfaction with information
provision and the CASUN questionnaires to measure the strength and amount of unmet
need. Of all OC survivors 35% indicated that they were not satisfied (n = 65) with the
perceived amount of information received. Participants who were satisfied with the
amount of information reported significantly higher levels of perceived information
on disease, medical tests, treatment, and other services. Patients not satisfied with
information provision had a higher total number of needs and a higher number of unmet
needs than women satisfied with information provision. Multivariable analysis showed
that satisfaction with information provision was negatively associated with the total
number of unmet needs after adjustment for potential confounding clinical and sociodemographic factors.
Thereafter Chapter 3 provides a cross-sectional study which addresses the presence
of gastro-intestinal (GI) symptoms during OC survivorship and how this is related to
Health-related Quality of Life (HRQoL) during survivorship. In 25% of all women a high
level of GI symptoms occurred (n=33). In 23% of all women recurrence of OC occurred
(n=30). Regression analysis showed that presence of high levels of GI symptoms during
survivorship was associated with lower functioning on all HRQoL domains (except for
emotional functioning), more symptoms and higher levels of distress. HRQoL of those
with recurrent disease was worse than those without recurrent disease.
As shown in Chapter 4, this is the first report of HRQoL in melanoma patients, treated
with dendritic cell (DC) vaccination in adjuvant setting for advanced stage melanoma
in a small phase III trial. Administration of current standard therapy regimen affecting
cell cycle checkpoint, lead to high amounts of toxicity as grade 3 or 4 adverse events.
We enrolled adults with stage III melanoma to receive adjuvant DC vaccination after
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radical lymph node dissection. Our primary endpoint was immunological response, with
HRQoL assessment as one of the secondary endpoints. Fifteen patients with a median
age of 50 years were included in the study, with twelve evaluable patients on study at
time of the second questionnaire. We used the internationally validated EORTC QLQ-C30
questionnaire to assess differences in HRQoL between start of DC vaccination treatment
and before start of the second cycle of DC vaccination at 26 weeks. An advantage of DC
vaccination is the mild toxicity profile which is translated into a significantly and clinically
relevant improved HRQoL during adjuvant DC vaccination. These data suggest that
recovery from the radical lymph node dissection, performed within 12 weeks prior to the
start of therapy, is not hampered by DC vaccination. This finding needs to be confirmed
in a larger cohort of patients and compared with a control group, as this data is collected
in a small phase III trial. The toxicity profile of DC vaccination and lack of negative impact
on HRQoL make DC vaccination an ideal candidate for adjuvant treatment. However, prior
to positioning DC vaccination as an adjuvant treatment option for advanced melanoma,
the results of the phase III trial investigating the clinical benefit of DC vaccination have to
be positive. In this changing therapeutic landscape, it is also important to select the right
patient for the right treatment. Only a portion of patients will suffer recurrent disease and
benefit from adjuvant therapy.
Thereafter Chapter 5 validated the into Dutch translated SCNS-P&C-D questionnaire on
unmet supportive care needs in partners of breast cancer patients. Prior to this validation
study, no Dutch variant of the questionnaire was available. To optimize after care for
breast cancer patients it is important to get insight into the unmet supportive care needs
of informal caregivers such as partners, as patients’ primary source of support during the
trajectory of diagnosis and treatment. In this cross-sectional validation study, partners
of patients with breast cancer completed a survey questions on patients’ cancer, and
caregivers levels of unmet needs (SCNS-P&C45-D), psychological distress (HADS) and
burden due to informal care (EDIZ) of whom n=272 were analyzed. Flooring effects were
identified for three items of the SCNS-P&C45-D that were deleted from further analysis.
The original factor structure and loading pattern of the SCNS-P&C45-D was not replicated.
Internal consistency of the SCNS-P&C45-D and all subscales’ (emotional and relational
needs, health care and illness related needs, practical needs, work and social needs)
Cronbach’s alpha coefficients exceeded 0.80, the entire measure’s Cronbach’s alpha =
0.98. Most SCNS-P&C45-D subscales showed moderate correlations with distress and
burden from informal care, in line with expectations based on validity. The domain ‘Work
and Social needs’ showed a high correlation with burden from informal care. Participants
reported significantly more or higher unmet needs if they were younger, if diagnosis was
less than 1 year ago in one subscale (Health Care and Illness related needs) and the total
SCNS-P&C45-D. The SCNS-P&C45-D is able to identify those partners of patients with
breast cancer in need and those who are not.
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Lastly, Chapter 6 presents the secondary analyses of the validation study described in
chapter 5, which revealed as the most frequently reported unmet supportive care needs
of partners of breast cancer patients 1) reducing stress for the patient (n=66, 24.8%); 2)
receiving the best medical care for the patient (n=53, 19.9%); 3) ensuring health care
complaints were addressed (n=52, 19.5%); 4) feeling confident that all the physicians were
communicating with each other (n=50; 18.9%); and 5) assessing information concerning
the benefits and side effects of treatments (n=49; 18.5%). A mean number of 5.4 (SD=9.7)
was reported for moderate or high unmet supportive care needs. Fifty-four percent
(n=124) of the informal caregivers reported at least one, 35.3% (n=96) reported at least
three, 27.6% (n=75) reported at least five, and 20.6% (n=56) reported at least ten moderate
or high unmet needs. Health care professionals should be aware that ICs may experience
unmet supportive care needs alongside to the needs of the patient. Differences in unmet
supportive care needs between patients and their informal caregivers could optimize
(informal) care, discussed during consultations.
Thereafter in Chapter 7, the findings and practical implications of this thesis are considered
in more detail, along with methodological considerations and recommendations for
future research.
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Onderzoek in dit proefschrift geeft inzicht in verschillende aspecten van kwaliteit van
zorg (in het Engels ‘quality of care,’ afgekort QoC) en door de patiënt gerapporteerde
uitkomsten (in het Engels ‘patient reported outcomes,’ afgekort PRO’s) over voldoende
informatievoorziening en onvervulde behoeftes in zorg van patiënten die overleven na
de diagnose kanker. In het bijzonder richten deze onderzoeken zich op patiënten met
eierstok-, borstkanker en in een kleine groep patiënten op adjuvante immunotherapie
voor melanoom.
In hoofdstuk 1 wordt een introductie gegeven over de relatie tussen PRO’s, communicatie
met patiënten, informatievoorziening, nieuwe behandelingen en onvervulde behoeftes
in zorg.
Hoofdstuk 2 beschrijft de door patiënten met eierstokkanker (Engels ‘ovarian cancer,’
afgekort OC) aangegeven hoeveelheid en tevredenheid met ontvangen informatie ten
tijde van diagnose en behandeling en de uitwerking hiervan op het aanhouden van
onvervulde zorgbehoeften tijdens het overleven van de ziekte in een cross-sectioneel
ontworpen onderzoek. Met behulp van de internationaal gevalideerde en gebruikte
EORTC QLQ-INFO25 vragenlijst werd tevredenheid met informatie onderzocht. De CASUNvragenlijst werd gebruikt om de hoeveelheid en de ernst van de onvervulde behoefte in
zorg te onderzoeken. Van de groep onderzochte OC patiënten gaf 35% (n=65) aan dat
zij niet tevreden waren met de hoeveelheid ontvangen informatie. Zij die rapporteerden
tevreden te zijn met de hoeveelheid ontvangen informatie, meldden meer informatie te
hebben ontvangen over de ziekte, diagnostiek, behandeling en andere onderwerpen.
Patiënten die rapporteerden niet tevreden te zijn met de verkregen informatie, hadden
meer behoeften in zorg in totaal, maar ook meer onvervulde behoeften dan patiënten
die wel tevreden waren met de verkregen informatie. Multivariabele analyse toonde aan
dat tevredenheid met verkregen informatie negatief geassocieerd was met de totale
hoeveelheid behoeften in zorg na correctie voor verstorende klinische en demografische
eigenschappen verkregen uit eerder onderzoek over de onderzochte groep.
Vervolgens beschrijft hoofdstuk 3 een cross-sectioneel onderzoek naar de relatie tussen
de effecten van blijvende buikklachten op kwaliteit van leven (Engels 'Health Related
Quality of Life' , afgekort HRQoL) bij patiënten die leven na de diagnose OC. Hiervoor werd
de EORTC QLQ-C30 en OV-28 vragenlijst gebruikt. Een kwart van alle vrouwen in de studie
rapporteren een groot aantal buikklachten (n=33). In 23% van de patiënten was er sprake
van een recidief OC (n=30). Regressie- analyse toont dat een groter aantal buikklachten
geassocieerd is met slechter functioneren op alle domeinen voor HRQoL (behalve op
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emotioneel functioneren), meer klachten en meer emotionele spanningen. Patiënten met
een recidief OC hadden een slechtere HRQoL dan patiënten zonder recidief.
Hierna werden in Hoofdstuk 4 voor het eerst resultaten over HRQoL van patiënten
met een stadium III melanoom beschreven (n=15, waarvan 12 geschikt voor analyse)
in een kleine fase III studie, die in de adjuvante setting middels dendritische cel (DC)
vaccinatie werden behandeld nadat zij een radicale lymfeklier dissectie ondergaan
hadden. Standaardbehandeling met zogenaamde checkpoint-remmers, kunnen tot
forse bijwerkingen leiden (CTC graad 3 of 4). HRQoL uitkomsten waren secundaire
uitkomstmaten, naast primair immunologische respons. We gebruikten het verschil in
scores in de EORTC QLQ-C30 vragenlijst tussen start van DC-vaccinatie en voorafgaand aan
de tweede cyclus DC -vaccinatie, 26 weken na start, om verschil in HRQoL te berekenen.
Het milde bijwerkingenprofiel dat zich uit in significant en klinisch relevante verbetering
in HRQoL is een voordeel van DC-vaccinatie. De data uit deze studie doet vermoeden
dat herstel na de radicale lymfeklier dissectie, verricht binnen 12 weken voorafgaand aan
start van de DC-vaccinatie behandeling, niet wordt belemmerd. Studies met een groter
aantal deelnemers zijn nodig om conclusies te kunnen trekken. DC-vaccinatie is qua
bijwerkingenprofiel en de effecten op HRQoL een goede adjuvante behandelstrategie
voor een voortgeschreden melanoom. Voorafgaand aan implementatie als adjuvante
behandelkeuze in de dagelijkse praktijk, moeten studies naar winst in (progressievrije)
overleving goede uitkomsten laten zien. Gezien het veranderende therapeutische
landschap is het van belang om de juiste patiënt te selecteren voor de juiste behandeling,
want slechts een deel van de patiënten zal een recidief ontwikkelen en baat hebben van
adjuvante therapie.
Daaropvolgend valideerde hoofdstuk 5 de naar het Nederlands vertaalde SCNS-P&C-D
vragenlijst voor onvervulde behoeften in zorg van naasten van borstkankerpatiënten in
een cross-sectionele studie. Voorafgaand aan dit onderzoek was er geen Nederlandstalige
variant van de vragenlijst beschikbaar, terwijl het voor optimaliseren van de zorg voor
borstkankerpatiënten van belang is om inzicht te verwerven in onvervulde behoeften
in zorg van de familie om hen heen, waar zij als eerste op steunen tijdens het stellen
van de diagnose en de behandeling. Ten behoeve van dit onderzoek vulden partners
van borstkankerpatiënten een vragenlijst in over de ziekte van de patiënt, hun eigen
behoeften in zorg (SCNS-P&C-D), mentale spanningen (HADS) en belasting door het
leveren van zorg aan naasten (EDIZ), waarvan 272 vragenlijsten gebruikt warden voor
analyse. Wegens flooring effects (het niet kunnen maken van onderscheid tussen zwakke
en zeer zwakke scores) werden 3 items uit de SCNS-P&C-D verwijderd. De factor structuur
(structuur van een groep items) en loading pattern van de vragenlijst was niet gelijk aan
het origineel. Interne consistentie van de gehele vragenlijst en alle subschalen (emotionele
en relationele behoeften, behoeften in zorg en ziekte, praktische zaken en behoeften in
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werk en sociale domein) waren hoog: Cronbach's alpha coefficiënten waren hoger dan
0.80 en 0.98 voor de gehele vragenlijst. De meeste SCNS-P&C-D subschalen toonden
volgens verwachting op validiteit een milde relatie met mentale spanningen en belasting
door het leveren van zorg aan naasten, maar binnen het domein voor werk en sociale
behoeften werd een sterk verband gevonden met belasting door het leveren van zorg aan
naasten. Jongere leeftijd, een diagnose korter dan één jaar voorafgaand aan invullen van
de vragenlijst hield verband met het hebben van significant meer onvervulde behoeften
in zorg in het domein van behoeften in zorg en ziekte en het totale aantal gerapporteerde
behoeftes in de vragenlijst. De SCNS-P&C-D vragenlijst is in staat om partners van
borstkankerpatiënten te onderscheiden met en zonder onvervulde behoeften in zorg.
Tot slot laat hoofdstuk 6 secundaire analyses van de validatiestudie uit hoofdstuk
5 zien. De meest gerapporteerde onvervulde behoeften in zorg die door partners van
borstkankerpatiënten, zijn: 1) reduceren van stress voor de patiënt (n=66, 24.8%); 2) het
verkrijgen van de beste medische zorg voor de patiënt (n=53, 19.9%); zeker weten dat
klachten worden bekeken (n=52, 19.5%); zeker weten dat artsen onderling overleggen
(n=50, 18.9%) en 5) informatie beoordelen over de effecten en bijwerkingen van
behandelingen (n=49, 18.5%). Gemiddeld rapporteerden participanten 5.4 (SD=9.7)
matig tot hoge behoeften in zorg. Vierenvijftig procent (n=124) van de participanten
rapporteerde ten minste één, 35.3% (n=96) rapporteerde ten minste 3, 27.6% (n=75)
rapporteerde ten minste 5 en 20.6% (n=56) rapporteerde ten minste 10 matig tot hoge
behoeften. Zorgverleners zouden zich bewust moeten zijn van het feit dat niet alleen
patiënten, maar ook hun naasten onvervulde behoeften in zorg hebben. Door het verschil
in behoeften tussen patiënten en hun naasten te bespreken tijdens consulten, zou de
zorg die geleverd wordt door professionals en door naasten verbeterd kunnen worden.
Hoofdstuk 7 bevat een beschouwing van de bevindingen uit dit proefschrift, gevolgd
door een Engelstalige samenvatting van dit proefschrift (hoofdstuk 8).
Tot slot wordt in hoofdstuk 9 dit proefschrift samengevat in het Nederlands.
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This thesis is based on the results of human studies, which were conducted in accordance
with the principles of the declaration of Helsinki.
The studies in this thesis have been conducted within various projects. The studies
conducted in chapter 2 and 3 was approved by St. Elisabeth Hospital regional ethical
committee (no. 1149). The protocol in chapter 4 has been approved by the national Review
Board (Central Committee on Research involving Human Subjects). Permission to conduct
the study performed in chapter 5 and 6 was obtained from the regional ethics review
board (Radboud university medical center, no. 2013-350). The committee concluded that
no detailed ethical approval was necessary. Returning the questionnaire was considered
as an implicit informed consent. Informed consent was obtained from all participants in
this thesis.
Data collection in chapter 2 and 3 took place using PROFILES (Patient Reported Outcomes
Following Initial treatment and Long term Evaluation of Survivorship), a registry to study
the physical and psychosocial impact of cancer and its treatment in a population-based
cohort of cancer survivors (www.profilesregistry.nl) and handled according to quality
guidelines that are formulated in the ‘Data Seal of Approval’ (www.datasealofapproval.
org) document, developed by Data Archiving and Networked Services. Project and the
patient data for analyses in chapter 4, 5 and 6 are stored in a folder on the Radboudumc,
department server in electronic patient files and a ‘Statistical Package for the Social
Sciences’ (SPSS) statistics database. This folder is specifically for this project to which
access is only granted to authorized personnel. Data management and monitoring were
performed using a Microsoft Excel file and SPSS files which are also stored in the folder
on the Radboudumc, department server. During the course of this thesis, databases were
created to save the patient derived data. All databases were encrypted and created using
the latest versions of SPSS.
The databases did not contain information regarding the identity of the patient (such
as name or social security number) and only contained coded anonymous information.
The privacy of the participants in this study is warranted by use of encrypted and unique
subject codes. This code correspondents with the code on the patients booklets. Data
where converged from booklets to SPSS.
The data will be saved for 15 years after termination of the study. Using these data
patient data in future research is only possible after a renewed permission by the patient
as recorded in the informed consent. The datasets analyzed during these studies are
available from the corresponding author on reasonable request.
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Als kind wilde ik al dokter worden. Het ging mij toen vooral om het ‘beter maken’ van mijn
eigen moeder. Helaas is dat niet gelukt. Wel kan ik mij in blijven zetten om andere moeders,
maar ook andere familieleden en hun naasten goede zorg te bieden. Ook als dit niet leidt
tot overleven. Ik ben mijn patiënten en hun naasten uit mijn tijd in Nijmegen dankbaar
voor de reis die we samen afgelegd hebben. Deze reis was leerzaam voor mij als arts, maar
ook als mens. Ik heb geprobeerd er voor jullie ‘te zijn’. Ik heb geprobeerd om naast dokter
vooral ook Mark te zijn en we kozen samen voor wat ‘goed was’. Wij filosofeerden over het
leven, over de dood en over kwaliteit van leven. Een promotietraject over onder andere de
kwaliteit van leven van patiënten met kanker en hun naasten, paste daarom goed bij mij!
Tijdens mijn promotietraject heb ik samengewerkt met personen van verschillende
afdelingen binnen en buiten het Radboudumc. Zonder hen was dit boekje er nooit
gekomen. Een aantal personen wil ik in het bijzonder bedanken:

Mijn tijd in het RadboudUMC
Prof. dr. ir. Koos van der Hoeven bedankt voor je ondersteuning bij de voltooiing van
mijn proefschrift. De supervisie van poli en spoedsein tijdens afwezigheid van Nelleke
vaak ergens in een leeg ziekenhuis in de ochtend om half 8 of eerder waren fijne mini
colleges.
Dr. Nelleke Ottevanger, hartstikke bedankt voor de begeleiding van mijn promotie en
de poli. De supervisie van de poli was altijd een gezellig wekelijks uurtje. Dat dit boekje
er nu is, bewijst mooi dat we dit toch wel even hebben geflikt. In patiëntzorg waren we
samen met de research en het casemanagement een topteam! Ook was het super om te
mogen proeven van onderzoek doen in internationaal verband voor de EORTC. Ik ben
trots op de patiëntzorg, de studies die we hebben gedaan, de opgestarte compassionate
use programma's en de passie voor het werk.
Dr. Olga Husson, zonder jouw hulp had mijn boekje er nu echt niet gelegen. In plaats
van een begeleider/baas, beschouw ik je inmiddels meer als een vriendin van me. Onze
eerste kennismaking tijdens de gammaraad, jouw statistiek- en schrijflessen en ook de
geruststelling als ik alles in en om Nijmegen niet meer zag zitten. Zelfs tijdens jouw tijd in
Londen heb je me bijgestaan. Ik was erg blij met onze frequente belletjes en Skype vanaf
de luchthaven of de schrijfdagen bij jou en Huub thuis in Strijbeek.
Om te beginnen, leden van de manuscriptcommissie, Prof. Dr. Jan Kremer, Prof. Dr. Ellen
Smets En Dr. Judith Kroep, ik dank jullie voor het beoordelen van dit proefschrift.
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Dr. Nicole Ezendam en Dr. Caroline Vos, zonder de brainstorm sessies met jullie in
Tilburg was een aantal van mijn artikelen niet geweest wat zij uiteindelijk zijn geworden.
Ik kijk terug op een hele fijne samenwerking.
Medewerkers van de Research en Poli. Ik ben jullie dankbaar voor de ondersteuning
van patiëntzorg en onderzoek. Zonder jullie waren de studies en de bijbehorende zorg
onmogelijk geweest. Ik heb genoten van en met jullie. In het bijzonder wil ik Willeke
Rutten en Wendy van Haaren bedanken. Jullie waren mijn vaste aanspreekpunten van
de gynaecologische oncologische studies. Als we weer even gauw wat op moesten starten
of als we nog even gauw een patiënt tussendoor moesten zien, niets was jullie teveel.
Zonder casemanagers was mijn werk onmogelijk. Dr. Floor Ploos van Amstel (ook mijn
paranimf en samen met Nelleke en mij ‘team eierstok’) en Olga van Bergen, wat hebben
we samen mooie, goede en persoonlijke zorg mogen leveren. Ik was gezegend met jullie
hulp. We waren een goed team. Ik ga jullie missen.
Prof. Dr. Carla van Herpen, hartstikke bedankt voor jouw vertrouwen in mijn wens om
ook wat te kunnen doen in onderwijs. Ik heb met plezier een aantal stukken onderwijs
gemaakt, werkgroepen en college gegeven.
Collega’s van de gang in de kelder en Charlotte IJsbrandy. We hebben een leuke tijd
gehad. We zaten allen in hetzelfde schuitje.
Medewerkers van het secretariaat, bedankt voor jullie ondersteuning en de gezellige
momentjes om even binnen te lopen. Het was erg gezellig met jullie en iedere keer weer
was het een kunst om de afspraken met supervisoren te plannen, met name na mijn
vertrek uit het Radboudumc.
Alle patiënten, partners van patiënten en partners die hebben deelgenomen aan de
studies wil ik hierbij hartelijk bedanken. Het was leerzaam om met jullie deze reis vol ups
and downs te mogen maken.
Ook bedank ik de medeauteurs, adviseurs bij het opstellen van mijn protocollen (Dr.
Marlies Peters, Prof. Dr. Judith Prins),

137

A

Dankwoord

Mijn tijd in het ErasmusMC
Dr. Paul van Daele, ik dank je hartelijk voor alle leerzame momenten op de poli en de
begeleiding in onderzoek naar mestcellen. Jouw bijdragen waren gouden eerste stappen
mijn carrière als onderzoeker en zeker als arts. Ook dank ik Dr. Marijke Bontenbal, die mij
wist te motiveren voor de oncologie. Tot slot dank ik mijn paranimf Elise Pieterman, via
wie ik in Nijmegen terecht kwam.

Vrienden en familie
Lieve vrienden en familie, de afgelopen jaren waren niet gemakkelijk voor mij. Ook
daarvoor hebben we de nodige hobbels samen moeten nemen. Hel, Oma, Opa, Siem en
Chris, ik ben blij dat ik nu weer dichtbij jullie ben. Alle hogen pieken en diepe dalen van de
afgelopen jaren hebben onze band steeds hechter gemaakt. Ton en Christien, we hebben
elkaar een aantal jaren uit het oog verloren, fijn dat we elkaar toch weer teruggevonden
hebben. Brent en Joany, wat ben ik blij met jullie hulp voor het ontwerpen van de kaft
van dit proefschrift.
Karin Hermans, Kaar, voor jou is één paragraaf veel te kort. Je was mijn Nijmeegse steun
en toeverlaat. We zijn samen boven in de villa begonnen en samen ook weer naar beneden
verkast. Een mini-greep uit onze momenten: etentjes in de vele leuke restaurantjes die
Nijmegen rijk is, boodschappen doen in Duitsland, het liedje Ruimtevaarder van Kommil
Foo, ‘ons’ bankje op het Radboud terrein en zo kan ik door blijven gaan. Je bent mijn
Nijmeegse topper!
Tot slot: Martijn Bronmeijer, lieve Tijn, we hebben in korte tijd veel meegemaakt. Het is
niet altijd makkelijk geweest. Voor beiden niet. Door al het ‘racen en moeten’ raakten wij
elkaar kwijt. Ik ben trots op je, ook al zei ik dat te weinig soms. Bedankt voor alle support
de afgelopen jaren.
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Mark Rietveld werd samen met zijn tweelingzus Maxime geboren op 13 mei 1990 in
Rotterdam. In 2008 behaalde hij zijn VWO-diploma aan het Emmauscollege te Rotterdam.
Wegens uitloting voor de studie geneeskunde studeerde hij daarna HBO-verpleegkunde,
waarna hij tot aan zijn co-schappen op zijn stage-adres in het psychiatrisch ziekenhuis
Bavo-RNO (nu Antes Poortmolen) werkt (onder begeleiding van C. Rutters). In 2009 startte
hij zijn studie Geneeskunde aan de Erasmus Universiteit Rotterdam. Gedurende zijn
studententijd was hij betrokken bij onderzoek naar het zeldzame ziektebeeld Systemische
Mastocytose.
Na het artsexamen in 2015 werkt Mark ruim twee jaar als arts-onderzoeker voor het
Radboudumc, dat uiteindelijk heeft geleid tot dit proefschrift. In de tussentijd werkt Mark
parttime als basisarts bedrijfsgeneeskunde voor de ArboUnie. In zijn vrije tijd werkte hij
aan de voltooiing van dit proefschrift.
Vanaf 1 maart 2019 is hij ANIOS psychiatrie te Rivierduinen in Leidschendam en Oegstgeest
(opleider Dr. J. Bogers).
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