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Abstract

Understanding the types and magnitudes of bladder cancer (BC) survivors’ unmet needs and their associated factors is critical to
optimizing health care planning for newly diagnosed patients. Unfortunately, measures that assess BC patients’ specific needs are lacking. This
study examined the psychometric properties of a new needs assessment survey (BCNAS-32) for BC patients that we developed to address this
gap. The BCNAS-32 was based on expert opinion, in-depth interviews of BC survivors and informal caregivers, and literatures on BC outcomes
and unmet needs. BC survivors (n=159) were recruited from the Bladder Cancer Advocacy Network (BCAN) to complete a questionnaire
that included the BCNAS-32, the supportive care needs survey (SCNS-LF59), functional assessment of cancer therapy bladder cancer scale
(FACT-BL), hospital anxiety and depression scale (HADS), coping (BRIEF COPE), social provisions scale (SPS),and general self-efficacy beliefs
(GSE) scale. Internal consistency of the BCNAS-32 was examined using exploratory factor analysis, and convergent and discriminant validity
analyses. Thirty-two of the 92 items developed were selected by exploratory factor analysis constituting 7 subscales (psychological, health
system, physical and daily living, patient care and support, logistics, communication with providers, and communication with partners) with
high internal consistency (a range:0.89-0.97)and for the total scale («=0.94). There was strong evidence of convergent and discriminant
validity of the BCNAS-32, as indicated by moderate-to-high correlations with SCNS-LF59 (r=0.90; p<0.001), HADS(r=-0.76; p<0.001), GSE
(r=-0.60; p<0.001), SPS (r=-0.66; p<0.001), and Brief COPE scales (r=0.58, p<0.001). These findings suggest that the BCNAS-32 provides a
reliable and valid index of BC patients’ needs.

Keywords: Bladder cancer; Unmet needs; Needs assessment; Validation; Quality of life; Radical cystectomy; Supportive care

Abbreviations: MIBC: Muscle Invasive Bladder Cancer; NMIBC: Non-Muscle Invasive Bladder Cancer; TURBT: Transurethral Resection of
Bladder Tumor; NCCN; National Comprehensive Cancer Network; HIPPA: Health Insurance Portability and Accountability Act; SD: Standard
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Introduction

About one-tenth to one-quarter of NMIBC patients typically
progress to MIBC [2,3]. Currently, the standard treatment for
NMIBC is transurethral resection of bladder tumor (TURBT)
with or without adjuvant intravesical therapy, whereas radical

Bladder Cancer (BC) is the fifth most commonly diagnosed
cancer in the US [1,2]. Approximately 75% of BC patients
present with non-muscle invasive bladder cancer (NMIBC) and
25% present with muscle invasive bladder cancer (MIBC) [1-3].
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cystectomy and urinary diversion are generally employed to
treat MIBC and high-risk NMIBC refractory to conservative
therapy [4]. A tri-modal chemoradiation and orthotopic
urinary diversion to mimic natural voiding patterns is used to
improve health-related quality of life (HRQoL) [5]. Nonetheless,
BC treatment, in general, negatively affects patients’ HRQoL,
emotional well being, sexual function, and physical and social
functioning [6-8].

Treatment burden for BC patients increases with treatment
intensity. MIBC patients who receive cystectomy and urinary
diversion have more more physical and psychological treatment
burden than NMIBC patients who receive lessintensive treatment
(e.g. endoscopic and intravesical therapies) due to the severity
of treatment and the requirements for self-care (e.g. utility
of stoma appliances and catheters). Research findings have
revealed that MIBC patients report worse HRQoL, impaired body
image, and difficulties in post-operative self-care than NMIBC
patients [9-11]. Traditionally, in men, the prostate and seminal
vesicles are removed with the bladder, while in women the
urethra, reproductive organs, and anterior vagina are removed
along with the bladder [12-16] which increases the physical and
emotional impact of treatment on patients’ outcomes by further
decreasing the sexual function and increasing negative views of
self-image [17].

In spite of the profound effects of BC and its treatment on
patients’ outcomes, no study has systematically examined
the specific unmet needs of BC patients. Identifying the types
and magnitudes of patients’ unmetneeds, as well as their
associated factors is vital in providing necessary support to
reducing treatment burden and to ultimately guiding design and
evaluation of future psychosocial interventions. Personalized
health care and clinical care pathways were recently developed
to improve BC patients’ outcomes, with an increasing emphasis
on HRQoL and psychosocial outcomes (e.g., distress, depression,
and anxiety) [18]. To integrate the psychosocial approach into BC
care, implementation of routine psychosocial screening for needs
assessment is recommended by the National Comprehensive
Cancer Network (NCCN) guidelines [19-25]. However, needs
assessment measures that are sensitive to BC specific outcomes
are lacking and the most commonly used BC patient outcome
measures (e.g., HRQoL, distress, anxiety) are not designed to
assess specific unmet needs or challenges patients encounter in
health care (e.g., informational needs, needs for support, logistic
challenges).

This study aims to evaluate the psychometric properties of a
new needs assessment survey that we developed to examine the
prevalence and intensity of BC patients’ unmet needs throughout
their illness experience (i.e.,, from the time of diagnosis to
survivorship). The BCNAS-32 was developed and refined
based on expert opinion, in-depth interviews of BC survivors
and informal caregivers (described in details in a previous

publication) [17], an established theoretical framework (Self-
Regulatory Theory; Illness Trajectory Model) [26-28], and input
from urologists, ostomy nurses, psychologists, and the Bladder
Cancer Advocacy Network.

Methods
Participants

A sample size of at least 50-100 is generally recommended
for validation studies [29]. In 2014, a heterogeneous sample
of 159 BC patients was recruited from BCAN to complete an
online- questionnaire including BC specific needs assessment
survey. The inclusion criteria restricted our sample to include
BC patients who were English speakers, aged 18-85 years, and
able and willing to provide informed consent. Patients who
had metastatic disease, cancer recurrence, or other primary
cancers at the time of assessment were excluded from the study.
These exclusion criteria were selected with the rationale that
these patients may have other current unmet needs that could
potentially bias our study results by introducing additional
factors not inherent to the MIBC and NMIBC experience.

The online questionnaire was designed using the Research
Electronic Data Capture (REDCap) software which is a Health
Insurance Portability and Accountability Act (HIPPA) approved
browser-based software for designing clinical trial studies
[30]. All participants read and signed an online consent form
before accessing the questionnaire. The questionnaire assessed
demographicand clinical characteristics of the study participants,
the BC needs assessment survey we developed (BCNAS-32), and
psychosocial and functional outcome measures to evaluate the
convergent validity (SCNS-LF59) and discriminant validity of the
bladder cancer needs assessment survey (FACT-BL, HADS, BRIEF
COPE, SPS, and GSF).

Study Measures

The supportive care needs survey long-form (SCNS-
LF59)

The SCNS-LF59 was developed by The Supportive Care Review
Group [31] to assess the care needs of cancer patients regarding
specific themes during survivorship: namely psychological (22
items), health system (15 items), physical and daily living (7
items), patient care and support (8 items), sexuality (3 items),
and other concerns (4 items). For each aspect, participants are
asked to consider their level of need for help with a specific item
by choosing one of the following response options: no need-not
applicable; no need-already satisfied; low need; moderate need;
or high need.

The instructions ask patients to identify needs they may
have experienced in the last month as a result of having cancer.
The reported face and content validity of this scale were found
to be high. Internal reliability coefficients (Cronbach alpha) of
all 5 factor-based scales were found to be substantial, ranging
from 0.87 to 0.97.
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The bladder cancer needs
(BCNAS-32)

The purpose ofthe BCNAS-32 was to provide acomprehensive
assessment of the multi-dimensional impact of BC on patients’

assessment survey

physical, psychosocial, and functional outcomes and their
current needs for support in multiple life areas including but
not limited to health care, disease self-management, social
support, finance, and logistics. Guided by our qualitative studies,
literature reviews, and expert opinion we developed 92 items
assessing different dimensions of needs related to individuals’
BC experience.

A priori estimates of BCNAS-32 scale constructs were based
on the SCNS-LF59 original five constructs:

i. Psychologic (29 items)-assessing BC patients’
perceived needs for help with psychological and emotional
issues, including support for BC related outcomes

ii. Health system and information(16 items)-including
needs for information about BC treatment and outcomes,
cancer progression and follow-up care

iii. Physical and daily living(8 items)-including needs
related to coping with BC and treatment side effects, and
challenges in daily living following treatment;

iv.  Patient care and support (4 items)-including needs for
compassionate health care support, understanding, privacy,
and more health care choices; and

v.  Sexuality (14 items)-including needs of support with
sexual problems and sexual dysfunction. Additional items
were developed to address two separate dimensions of
patients’ unmet needs that emerged as significant issues
during the patient interviews we conducted; 1) logistic
needs (9 items) and 2) challenges in communication with
providers and caregivers/social partners (12 items).

The functional assessment of cancer therapy - bladder
cancer scale (FACT-BL)

The FACT-BL is a BC targeted quality of life instrument,
incorporating five functional scales (physical, social/family,
emotional, functional, and additional concerns). Items are
scored on a 5-point Likert scale from 0 (‘not at all’) to 4 (‘very
much’). Prior studies attest to the validity and reliability of data
collected using this scale (Alpha: 0.77-0.94) [32].

The hospital anxiety and depression scale (HADS)

The HADS was developed to identify symptoms of anxiety and
depression in medically ill patients [33-34]. The questionnaire
contains 14 items with four response categories, ranging from
0-3. Higher scores on the two subscales (each consisting of 7
items) indicate a higher level of anxiety or depression. The total
score of the HADS ranges from 0-42, and can be used as a global
measure of psychological distress [35]. The reported internal
consistency for this scale is Alpha: 0.78-0.88 [36].

The coping scale (BRIEF COPE)

The original COPE Inventory was developed to assess a
broad range of coping responses including both adaptive and
maladaptive coping strategies (e.g., planning, avoidance) [37].
A shorter 28-item set was created from the original 60-item
scale to assess 14 demotions (2 items per subscale) of coping
strategies [38]. The questionnaire has four response categories,
ranging from (I have not been doing this at all: 1) to (I have been
doing this a lot: 4) with higher scores indicating more utility of
specific coping strategies. The validity and reliability of data
collected using this scale is moderate-to-high (Alpha: 0.50-0.90)
[39].

The social provisions scale (SPS)

The SPS is an instrument used to perceived social support.
This instrument has 24 items to assess six dimensions of
perceived support provisions including attachment, social
integration, reassurance of worth, reliable alliance, guidance,
and opportunity for nurturance. The response scale ranges
from (strongly disagree: 1) to (strongly agree: 4) with a higher
score indicating better perceived social support. This scale has
moderate-to-high validity and reliability (Alpha: 0.50-0.77) [40].

The general self-efficacy beliefs scale (GSE)

The GSE is designed to assess optimistic self-control beliefs
(i.e., the belief that one’s actions are responsible for successful
outcomes). The scale is uni dimensional consisting of 10 items
with high internal consistency (Cronbach’s alphas ranged from
0.76 to 0.90). [tem response ranges from (not at all: 1) to (exactly
true: 4) with higher scores indicating higher self-efficacy beliefs
[41].

Data analyses

Statistical analyses were conducted using R 3.1.3 [42].
First, the data were cleaned and examined for missing values,
outliers or extreme values [43]. Next, data were summarized as
mean * standard deviation (SD) for continuous variables and
as frequency (percentage) for categorical variables. Statistical
significance for all hypothesis tests was evaluated using a
type I error rate of 0.05. The reliability of the BCNAS-32 was
explored by examining the internal consistency of BCNAS-32
summary subscales and the total scale, with the aim to allocate
a Cohen’s Alpha of 20.70 as recommended by similar studies
[44-45]. Discriminant and convergent validity was investigated
by computing r coefficient correlations between the BCNAS-32
summary subscales and the total scale and the FACT-BL, HADS,
BRIEF COPE, and the GSE scales. Similar correlation analyses
between SCNS-LF59 and FACT-BL, HADS, BRIEF COPE, and the
GSE scales were conducted to allow for comparing the emerging
correlation coefficients with those resulted from the correlation
between BCNAS-32and FACT-BL, HADS, BRIEF COPE, and the
GSE scales to provide additional validity assessments.

Missing data analysis and imputation

In order to determine the robustness of the data collected,
the percentage and the pattern of the missing data of each of
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the study scales included in the questionnaire were determined.
A percentage of 15-20% of missing data in each scale is
considered to be reasonable in psychological studies [46]. The
number, percentage, and pattern of missing data in each scale
were analyzed using the mice package in R [42]. Polytomous
response logistic regression was used to impute missing values
for ordered categorical variables. The mean of the imputed
numbers was used for each missing value.

Examining the internal consistency of the BCNAS-32

Due to the complexity and variability of BC-related needs
within treatment groups and over time, the limited study sample
(N=159), and the large number of items we developed (92 items)
to assess BC related needs, using a one general factor analysis
on all the individual items was not statistically meaningful in
this small sample [47]. Therefore, principal component analysis
(PCA) with varimax rotation was used in assessing the underlying
factor patterns of each original subscale we developed to assess
BC related needs within each domain.

A first PCA was carried out on the individual items
constituting the designed scales to explore the subscales’ internal
consistency (i.e., psychologic, health system and information,
physical and daily living, patient care and support, sexuality,
logistic, and communication with providers and partners) using
the psych package in R [48]. The number of factors in each
need subscale was determined and subsequently, items for each
subscale were selected if they had a factor loading=0.40 in the
main cluster and the factor loading of <0.40 in other clusters.
The internal reliability of the selected items in each subscale was

Sample characteristics

evaluated using the Cronbach’s alpha coefficient.

Convergent validity and discriminant validity analysis
of the BCNAS-32

Pearson’s correlation coefficients (r) were computed to
evaluate the convergentand discriminant validity of the emerging
subscales confirmed by the PCA analyses, FACT-BL, HADS, BRIEF
COPE, and GSE scales. Correlations were designated as low,
moderate, or high, when their absolute values were respectively
<0.30, from 0.30-0.50 and 20.50 [49].

Determination of proportion of moderate /high unmet
needs

The proportion of BC patients with moderate/high unmet
need and no/low unmet need was estimated from the mean
value of each subscale after transforming the scale to 0-100
score as recommended for the general SCNS-LF59. A mid-point
of 50 was used as the cut-off point to separate no/low need and
moderate/high need. A score larger than 50 was considered
indicative of moderate-high need, otherwise, was considered as
no/low need.

Results
Missing data pattern

The percentage of missing data in this study was between
6% to 18% in all the original needs assessment survey subscales
and between 0% to 19% in the other scales used in this study
including theSCNS-LF59,FACT-BL, HADS, Brief COPE, and GSE
scales. No specific pattern of missing values was observed, thus
the degree of missing data was assumed to be random.

Table 1: Demographic and clinical characteristics of BC participants (n=159).

Demographic information
Gender (%)
Male 51
Female 47
Age (Mean+SD)
All 62+9.4
Male 63%9.7
Female 61+9.0
Marital status (%)
Never married 3
Married or living as married 82
Divorced 11
Separated 1
Widowed 2
Number of children (%)
0 13
1 16
2 42
3 18
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4 or more ‘ 9
Education level (%)
Less than 8 years 0
8-11 years (without graduation) 0
High school graduation G.E.D. 6
Vocational or technical school 3
Some college or university 23
Bachelor’s degree 29
Graduate degree 37
Employment (%)
Employed 4
Unemployed 43
Retired 43
Other 7
Clinical and treatment information
Treatment (%)
Cystectomy 62
Ileal conduit 28
Continent reservoir 11
Neobladder 26
Chemotherapy 40
Radiation therapy 2
Transurethral resection of the bladder 58
Intravesicle Bacillus CalmetteGuren 48
Partial cystectomy 6
Other 7
Cancer stage (%)
TO 18
T1 37
T2 25
T3 8
T4 6
[ don’t know/I don’t remember 3
Tumor grade (%)
0 4
1 4
2 13
3 55
I don’t know/I don’t remember 19
Time between cystectomy and survey (Month)
Mean+SD 42+37.5
Min, Max 3,173
Comorbidities (number)
Mean+SD 2%1.5
Min, Max 0,6
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Table 1 shows the demographic and clinical characteristics
of the respondents. Of the 159 BC patients, 51% were male
and 47% were female. The mean age of the BC patients was
62+9.4 years old. Almost two-third (62%) of the BC patients
received cystectomy. Among these, 28% received ileal conduit,
11%continent reservoir, and 26% neobladder. The majority of
the patients were married (82%), with children (85%), and with
at least some college education or higher degree (88%). Many of
the BC patients in this study were retired (43%) or unemployed
(43%). A number of the BC patients were in stage I (T1, 37%)
or stage II (T2, 25%) of cancer. Fifty-five percent of the patients
reported to be in tumor grade of 3. The average time since
cystectomy was 42+37.5 months (range: 3-173 months). On
average, the respondents had two comorbidities (Table 1). The
five most common co-morbidities reported were: hypertension

(38%), arthritis (33%), problem with bladder control (27%),
hearing loss (17%), and stomach problem (14%) (Data not
shown).

Examining the internal consistency and reliability of
the BCNAS-32

To ensure that the data was suitable for factor analysis,
standard diagnostic tests were run each time. Following
recommendations, both the Kaiser-Meyer-Olkin (KMO) test
of sampling adequacy criterion (KM0=0.6) and Bartlett’s test
of sphericity criterion (p<0.05) were completed to indicate
factorability of the data [47]. Thirty-two out of the 92 newly
designed items from the 7 designed sub-scales were selected by
exploratory factor analysis using 0.40 as the loading cutoff point
[50,51]. Table 2 shows the selected items in each newly designed
original subscale based on the factor analyses results.

Table 2: The resulted factor analysisand descriptive information of the selected items constituting the BCNAS-32 scale

New subscales Items Description

Factor Loading Mean+SD Min, Max

Pn26

Anxiety over traveling because
of your stoma, pouch, or
neobladder care

0.8 2.7+1.5 1,5

Pn31

Trouble accepting changes in
your body image (picture of
how you see yourself)

0.69 2.5x1.4 1,5

Pn32

Trouble accepting the stoma,
pouch, or neobladder

0.79 2.4+1.5 1,5

Pn33

Psychological neobladder

Trouble accepting having to
live with a stoma, pouch, or

0.75 2.5%1.5 1,5

Pn47

may bring

Concerns about changes in your
daily routine that caring for a
stoma, pouch, or neobladder

0.78 2.5x1.4 1,5

Pn49

Concerns about urine odor

0.7 2.4+1.5 1,5

Pn50

Concerns about sore skin
around the stoma

0.78 2.2%1.5 1,5

Pn51

Concerns about those close to
you seeing your stoma

0.77 2.0£1.4 1,5

Hsin5

Being given enough training
on how to care for the stoma,
pouch, or neobladder

0.87 2.6x1.6 1,5

Hsin6
catheters

Being given enough training
on how to use stoma bags or

0.88 2.5+1.6 1,5

Health system Hsin12

Being given enough information
about stoma nurses/stoma
clinic in your area

0.75 2.3x1.6 1,5

Hsin13
traveling

Being given enough information
about how to prepare for

0.79 2.7+1.6 1,5

Hsin29

Having access to visiting nurses
to help with stoma care

0.77 2.2+1.6 1,5

Pdin11

Not being able to travel as you
used to before your treatment

0.87 2.7+1.5 1,5

Physical and
daily livin
Y & PdIn13

Not being able to go out with
friends/family as you used to
before your treatment

0.89 2.4+1.5 1,5
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Being given a treatment and

PdIn22 follow-up care plan

0.89 2.8+1.4 1,5

Being given full information
PdIn23 about what to expect after your 0.95 3.0+1.4 1,5

treatment (e.g., screening tests)
Patient care and

support Being given full information
PdIn24 about complications you might 0.92 3.1+1.4 1,5
have because of your treatment

Being given full information
about other health care
Pdln25 providers you might need to see 0.9 2.9 1.4 L5

because of your treatment

Concern about your partner
Sné touching your stoma during 0.91 2.2+1.7 1,5
sexual intercourse

Concern about hurting your

Sn7 . . 0.91 2.21.7 1,5
stoma during sexual intercourse
Concerns about dryness or
Sn8 shortness of the vagina during 0.77 2.3+1.7 1,5
Sexuality sexual intercourse (women)

Concerns about the stoma bag
Sn10 coming off the stoma during 091 2.1+1.6 1,5
sexual intercourse

Snil Con(.:erns abou.t urine odor 0.88 23416 15
during sexual intercourse

Concerns about urine leaking

Sn12 . .
during sexual intercourse

0.85 2.4x1.6 1,5

Connecting with a nutritionist/
Lpn8 dietitian who can help you with 0.61 2.4+1.5 1,5
your diet

Logistics Having a doctor of the same

gender (male or female) that

Lpn10 you can feel comfortable with 0.85 2.2+1.5 1,5

during treatment, examinations,
and discussion

Talking with your spouse/
partner about changes in
Cn9 your sexual behavior, desire, 0.92 2.7+1.5 1,5
or feelings toward sex and
intimacy

Communication
(spouse/ Talking with your spouse/
partner) Cn10 partner about changes in your 0.93 2.5%1.5 1,5

view of your body

Talking with your spouse/
Cn11l partner about your feelings and 0.84 2.8+1.4 1,5
emotions

Talking with the medical staff

Cnl (e.g., physician, nurse) about

Communication bladder cancer treatment and
(medical side effects

providers) Talking with the medical
Cn5 staff about your worries and 0.86 3.2+1.3 1,5
concerns

0.88 3.1+1.3 1,5
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The items in the psychological subscale assess psychological
impact of BC treatment on emotional adjustment including
worries about BC, and acceptance of a stoma, pouch, or
neobladder. Items in health system subscale assess needs of BC
specific information and training on self-care strategies. The
items in physical and daily living subscale assess the impact
of BC treatment on patient’s daily living and lifestyle. Items in
patient care and support subscale assess needs of supportive
care specific to BC and treatment side effects.

The items in the sexuality subscale assess the impact of BC
treatment and side effects on sexual function, body image, and
sexual relationships. Items in logistics subscale assess patients’
need for support with transportation, access to community-
based services, and any other logistic issues. Factors analyses
of the communication subscale revealed two distinct types of
communication modes: communication with providers and
communication with partners. The items in communication
with spouse/partner subgroup assess challenges and difficulties

in talking about changes in sexual behavior, body image, and
patients’ feeling and emotions. The items in communication
with medical provider assess the difficulties in talking about
cancer treatment and BC-related side effects and about patients’
worries and concerns with their medical staff.

To explore the reliability of the BCNAS-32 total and the
emerging seven subscales, alpha coefficients were calculated
(Table 3). For the seven BCNAS-32 subscales, the mean of
alpha coefficients was 0.97 (range: 0.93-0.96). Only two items
were selected in the physical and daily living subscale, logistics
subscale, and communication (medical provider) subscale,
therefore correlation coefficient was used instead of alpha
coefficient to describe the internal consistency as recommended
[52]. The correlation coefficients of these subscales were
physical and daily living (r=0.85, p<0.001), logistics subscale
(r=0.57, p<0.001), and communication with provider subscale
(r=0.78, p<0.001).

Table 3: Correlation between BANAS-32 and CSNS-59 scales.

Sl ) Psychological L l;lzl)(;S:iclal Patient Sexualit Logistics COHE;U l(l)l:llsc:/t o Communication(provider) ol
subscales 4 g system cary care y g P P BCNAS-32
living partner)
Psychological 0.70%** 0.49%%F | 0.48% | 0.53%% | 0.46%* 0.52%%* 0.49%+* 0.49%* 0.65%**
Health system 0.51%** 0.56*** 0.43*** 0.78*** 0.39*** 0.58*** 0.48%** 0.73%** 0.69***
Patient care 0.59%** 0.67*** 0.69%** 0.73%** 0.62%** 0.76%** 0.64%** 0.67*** 0.84***
Sexuality 0.45%** 0.45%** 0.47%** 0.36%** 0.58*** 0.50%** 0.65%*** 0.26%** 0.59%**
Total SCNS-59 0.72%** 0.71%** 0.73*** 0.71%** 0.70%** 0.78*** 0.74%** 0.64*** 0.90***
Mean+SD 35+ 32 377 39+ 37 48+ 32 32+ 38 33+ 33 42+ 35 53+ 31 319+ 218
Min, Max 0,100 0,100 0,100 0,100 0,100 0,100 0,100 0,100 0,775
Alpha/
correlation 0.95 0.95 0.85 0.93 0.96 0.57 0.94 0.78 0.97
coefficient
0,
A)Eggfw 71 69 70 59 75 76 70 56 67
0,
% moderate/ 29 31 30 41 25 24 30 44 33
high need
*p<0.05, **p<0.01, ***p<0.001
Table 4: Correlation among BCNAS-32 seven subscales.
BCNAS-32 subscales
. Health | Physical & | Patient . . Communication(spouse/ | Communication Total
Jeehoicere system | daily living care DN TR partner) (provider) BCNAS-32
Psychological 1
Health system 0.73%** 1
Physical & daily 0.64+%* 0.67%+* 1
living
Patient care 0.47%** 0.52%** 0.48%** 1
Sexuality 0.771%** 0.771%** 0.67*** 0.37%** 1
Logistics 0.65%** 0.68*** 0.69%** 0.60*** 0.73%** 1
Communication 0.61%* 0535 | 0.58%* | 049%* | 0.64** | 0.68%* 1
(spouse/partner) ' ’ ' ’ ' '
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Communication 0.42%%* 0.47%0% | 0390 | 07280 | Q420 | .53 0.47%%* 1
(provider)
Total BCNAS-32 0.82%+* 0.84%% | 0.81%* | 0.72%% | (.83%k | (.87%* 0.78%** 0.68%+*

#p<0.05, **p<0.01, ***p<0.001

The mean for the total BCNAS-32was 319(range: 0-775,
SD=218) and all subscales (range 32-53; SD range: 32-38). Inter-
correlation among the seven subscales ranged between 0.37 and
0.73 (Table 4) indicating that these subscales assess related
but different dimensions of concerns and care needs while
revealing no evidence for multi collinearity (i.e., r=0.80) [53].
The proportion of moderate/high unmet needs in each subscale
using the criteria described in the method section were 29% for
psychological, 31% for health system, 30% for physical and daily
living, 41% for patient care and support, 25% for sexuality, 24%
for logistics, 30% for communication (spouse/partner) and 44%
for communication (medical provider) as shown by Table 3.

Examining the convergent validity and discriminant
validity of the BCNAS-32

Pearson correlations for BCNAS-32 total and its seven
subscales and the SCNS-LF59 total and its 5 subscales were in
the expected directions (Table 4). Statistically significant and
positive correlations emerged between the BCNAS-32and SCNS-

LF59 confirming the convergent validity of the BCNAS-32.

Exploring the discriminant validity of the BCNAS-32
confirmed associations between higher unmet needs as
measured by BCNAS-32 and lower levels of HRQoL (r range:
-0.74 to -0.24; p<0.001), social support provisions (r range:
-0.66 to -0.16; p<0.05), and self-efficacy beliefs (r range: -0.59
to -0.30; p<0.001), and higher levels of maladaptive coping
strategies (r range: 0.24 t00.71; p<0.001), depression (r range:
-0.76 to -0.43; p<0.001), and anxiety (r range: -0.68 to -0.39;
p<0.001) as expected.

The magnitude and direction of these associations confirm
the convergentand discriminant validity of the BCNAS-32 and are
similar to those that emerged from examining the associations
between the SCNS-LF59, FACT-BL, HADS, GSE, Brief COPE, and
SPS, thus further attesting to the validity of the BCNAS-32 (Table
5-7).

Table 5: Correlations between BANSA-32 and FACT-BL and between
SCNS-59 and FACT-BL.

BCNAS-32 subscales

. . Communication P .
bv;‘i:l- Psychological Health Ph.y51c.a! & Patient Sexuality | Logistics (spouse/ Commur}lcatlon Total BCNAS-32
gs system daily living care partner) (provider)

Physical -0.57%%* -0.54%** -0.74%%* -0.42%%* -0.65%** -0.66%** -0.55%** -0.39%** -0.71%%*

i‘;ﬂ){ -0.41 % -0.33% -0.46%* 0.20%% | 0.44%0% | 0,41 -0.4455 -0.45%+ -0.51 %+
Emotional -0.37%** -0.24%* -0.32%** -0.44%** -0.34%** -0.36%** -0.33%** -0.47*** -0.44%**
Functional -0.51%** -0.46*** -0.70%** -0.38*** -0.56%** -0.51%** -0.49%** -0.40%** -0.63***
Aciiict:;i‘]:] -0.49%%* -0.45%%% | 0,59k -0.33%% | 0.52%0k | 053w -0.42%%% -0.35%%* -0.58%**

FT[;%’,?A;L -0.59%** -0.52%** -0.72%** -0.45%** -0.64%** -0.63*** -0.56%** -0.5%** -0.73%**

Anxiety -0.59%** -0.52%%* -0.63%** -0.39%** -0.68%** -0.62%** -0.56%** -0.47%** -0.70%**
Depression -0.60*** -0.58*** -0.76*** -0.43%** -0.68*** -0.65%** -0.61%** -0.45%** -0.75%*%*
Total score
of the HADS
(depression -0.62%** -0.58%** -0.73%** -0.43%** -0.71%** -0.67*** -0.61%** -0.48%** -0.76%**
and anxiety

)scale
SCNS Subscales
Well- . Health Physical & Patient . Total

beings T system daily living care e Y SCNS

Physical -0.44%** -0.32%** -0.82%** -0.64*** -0.38*** -0.58%**

i‘;ﬂ}{ -0.39%* -0.33% -0.53% -0.49%F% | 0.35%F | 0.49%
Emotional -0.59%** -0.49%** -0.41%** -0.43%** -0.21%* -0.58***
Functional -0.47%** -0.36%** -0.771%** -0.55%** -0.33%** -0.57%%*
Aciilctgﬁzl -0.35%%* -0.26** -0.60%** 0.49%k% | L0.17% | -0.44%
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TOTAL

- skokok _ sk - ok - ok _ sokok _ sk
FACT-BL 0.54 0.42 0.79 0.65 0.37 0.69

Anxiety -0.61%** -0.45%** -0.76*** -0.64*** -0.38%** -0.70%**

Depression -0.54%** -0.39%** -0.81%** -0.67*** -0.46%** -0.72%%*

Total Score
of the HADS
(depression
and
anxiety)
scale

-0.59%** -0.44%** -0.82%** -0.69%*%* -0.44%** -0.74%**

*p<0.05, **p<0.01, ***p<0.001

Table 6: Correlations between BANSA-32, SCNS-59, BRIEF COPE, SPS, and GSE.

BCNAS-32 subscales

Communication
. Health Physical & . . . Communication Total
Psychological system | daily living Patient care | Sexuality | Logistics Ls;nr(zﬁzi{ (provider) BCNAS-32
Social
Provisions
Scale
Attachment -0.48%** -0.46%** -0.49%** -0.29%*%* -0.54%** -0.54%%* -0.54%** -0.49%** -0.58%**
Re:fs‘i]l;rli?lce _059*** _056*** _061*** _028*** _066*** _063*** _063*** _053*** _067***
l;]elilaar]l:)c]ee _0.57*** _0.59*** _0.59*** _0'33*** _0.65*** _066*** _0.66*** _0.56*** _0.69***
Guidance -0.50%** -0.50%** -0.55%** -0.33%** -0.57%** -0.60%** -0.60%** -0.51%** -0.62%**
Opportunity
for -0.45%** -0.46%** -0.49%** -0.16* -0.56%** -0.52%%* -0.52%* -0.41%** -0.54%**
nurturance
SCNS Subscales
. Health Physical & . . Total
Psychological e | R Patient care | Sexuality SCNS
Social Provisions Scale
Attachment -0.44%** -0.31%** -0.58%** -0.53%%* -0.40%** -0.57%**
lntzgﬁlaiion _0.43*** _03 1*** _0.64*** _0.55*** _0.37*** _058***
Reoafs‘i/li)l;atr}llce _045*** _027*** _067*** _055*** _041*** _059***
E]eﬁ;afcl: -0.46%* 20355 | -0.69%* S0.59%F | .0.43FF | .0.64%
Guidance -0.46%** -0.37%** -0.64%** -0.60%** -0.37%** -0.61%**
Opportunity
for -0.28%** -0.18* -0.58%** -0.43%** -0.31%** -0.45%**
nurturance
Tostca(l)rseps _045*** _032*** _067*** _058*** _041*** _061***

#p<0.05, **p<0.01, ***p<0.001
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Table 7: Discriminant validity analysis comparing BCNAS-32and SCNS with subscales of coping (n=159).

BCNAS-32 Subscales

Coping Psvcholosical Health Physical & | Patient Sexualit Logistics cor?;nl::::/twn Communication Total
Strategies 4 g system | daily living care y 8 p (provider) BCNAS-32
partner)
Adaptive coping
Active coping -0.31%** -0.28%** -0.26%** 0.01 -0.46%%* -0.31%** -0.31%** -0.26%** -0.31%**
Planning 0.20* 0.19* 0.15 0.35%** 0.09 0.25%* 0.25%* 0.14 0.25**
repforzlrt;‘i’sg 0.34%%+ 0.35% | (.32% 0.20%* 0.29%+ 0.39%%* 0.39%+ 0.31%%* 0.37%%*
Acceptance -0.49%** -0.39%** -0.50%** -0.20%* -0.64*** -0.56%** -0.56%%* -0.49%** -0.56%**
Humor 0.26*** 0.27*** 0.15 0.05 0.19* 0.19* 0.19* 0.23** 0.21**
Religion 0.23*%* 0.20* 0.27*%* 0.04 0.20* 0.28*** 0.28*** 0.13 0.21**
Use of
emotional -0.26%** -0.26%** -0.34%** -0.09 -0.42%%* -0.36%** -0.36%** -0.36%** -0.28%**
support
Use of
instrumental 0.34%** 0.42%* 0.29%** 0.24** 0.27*** 0.30*** 0.30** 0.20* 0.34**
support
Maladaptive coping
Self-distraction 0.52%%* 0.44%%* 0.40%** 0.28*** 0.47%%* 0.46%** 0.46*** 0.48*** 0.54%**
Denial 0.61%** 0.61%** 0.65*** 0.30%** 0.71%** 0.67*** 0.67*** 0.58*** 0.771%*
Venting 0.54%** 0.50*** 0.53*** 0.27*** 0.57*** 0.59*** 0.59*** 0.49** 0.59***
Substance use 0.57*** 0.56*** 0.63*** 0.24%%* 0.66*** 0.63*** 0.63*** 0.52%* 0.64***
dif;}g;‘gg;int 0.59%* 0.61%% | 0.67%** | 0.31%* 0.69%+ 0.67%%* 0.67%+ 0.54%%* 0.71%%*
Self-blame 0.60*** 0.55%* 0.54%** 0.32%* 0.67*** 0.64*** 0.64*** 0.52%x* 0.66***
Total Score
of the BRIEF 0.54%** 0.55%** 0.51%** 0.33*** 0.48%** 0.56*** 0.44%** 0.27*** 0.58***
COPE Scale
SCNS Subscales
Coping . Health Physical & | Patient . Total
Strategies Psychological system | daily living care Sexuality SCNS
Adaptive Cping
Active coping -0.12 0.02 -0.30%** -0.23%** -0.27%%* -0.24**
Planning 0.34%%* 0.37*** 0.22%* 0.23** 0.07 0.29%**
repforzlrtrll‘i’sg 0.23%* 0.20* 0.29%* | 027+ 0.22%* 0.31%%*
Acceptance -0.43%** -0.22%* -0.59%** -0.42%** -0.30%** -0.49%**
Humor 0.1 0.01 0.18* 0.17* 0.15 0.16*
Religion 0.23** 0.1 0.27*%* 0.14 0.1 0.21**
Use of
emotional -0.17* -0.1 -0.37%** -0.34%** -0.29%** -0.33%**
support
Use of
instrumental 0.30%** 0.24** 0.32%** 0.26** 0.08 0.29***
support
Maladaptive Coping
Self-distraction 0.47*%* 0.38*** 0.51%%* 0.46*** 0.36*** 0.55%**
Denial 0.50%** 0.31%** 0.71%** 0.57%** 0.39%** 0.62%**
Venting 0.49*** 0.28*** 0.59*** 0.46*** 0.30%** 0.53***
Substance use 0.49%** 0.27%*** 0.68*** 0.52%** 0.38%** 0.59%***
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Behavioral 0.51%% 0.32%%% | 076" | 058 | 0390 | 0.64%*
disengagement ' ' ' ' ’ ’
Self-blame 0.55%** 0.36%** 0.64%** 0.57*** 0.36%** 0.62%**
Total Score
of the BRIEF 0.51%** 0.37*** 0.57%** 0.47%** 0.28*** 0.54%**
COPE Scale
*p<0.05, **p<0.01, ***p<0.001
Discussion in line with prior findings in need assessment of other cancer

The current study provides initial evidence for the newly
designed BCNAS-32 scale as a suitable measure of unmet needs
of BC patients across different phase of the illness trajectory.
Although theSCNS-LF59 survey has been commonly used to
assess cancer patients’ needs [54], it is a generic measure that
is not sensitive for issues specific to BC and treatment outcomes.
Developing a disease-specific survey for BC patients to identify
their unmet needs is imperative in providing tailored and
personalized supportive care for patients.

Identifying such needs allows health care providers to most
effectively allocate scarce resources to address patients’ specific
unmet needs, improve service quality, and inform the design and
evaluation of tailored educational and psychosocial interventions
to address these needs. Additionally, from a clinical perspective,
identifying patients’ needs will help improve health care service
quality, adherence to treatment recommendation and follow-
up care, and increase patient involvement and satisfaction with
care.

In this study, we designed 92 new items specific to BC
patients’ needs [17]. Exploratory factor analysis was performed
to identify and select the most relevant items that explained
seven distinguishable components of unmet needs in BC patients
(psychological, health system, physical and daily living, patient
care and support, sexuality, logistics, and communication)
[55,56]. Cronbach’s alpha for each subscale was very high
confirming the internal consistency of the identified subscales.
Examining the convergent validity of the BCNAS-32 using the
SCNS-LF59 showed significant correlations in the expected
direction and confirm the convergent validity of the BCNAS-32.

Studies have shown that cancer patients who report high
unmet needs also report poor HRQoL [57,58]. As expected,
discriminant validity of the BCNAS-32 confirmed these negative
associations with different dimensions of HRQoL including
physical, functional, social, and emotional. Additionally, analysis
of discriminant validity of the BCNAS-32 showed that BC patients
with high unmet needs were also more likely to report higher
levels of anxiety and depression.

High unmet needs measured by the BCNAS-32 were
also associated with maladaptive coping strategies (i.e,
self-distraction, denial, venting, substance use, behavioral
disengagement, and self-blame), lower levels of self-efficacy
beliefs, and low levels of perceived social support measured as
attachment, social integration, reassurance of worth, reliable
alliance, guidance, and opportunity for nurturance, which is

populations [59-61].

Our study results also showed that, although the majority
of the study participants were >42 months post-BC treatment,
significant proportions of these patients reported unmet needs
at the time of the online survey including psychological, health
system, physical and daily living, patient care and support,
sexuality, logistics, communication with partners and provider’s
needs. These findings emphasize the need for standardized
and frequent screening of patients’ unmet needs across the
BC trajectory. Thus BC patients’ needs could be addressed
in an efficient manner using available health care resources.
Prior research in other cancer populations has shown that
psychosocial and health care planning interventions tailored to
patients’ unmet needs are effective in improving their quality
of life, adherence to cancer treatment, and treatment outcomes
[62,63]. For BC patients, interventions could also be provided
as standard care to prevent patients from experiencing unmet
needs throughout the BC care-continuum. These interventions
may include provision of information about BC treatment and
potential outcomes, and telephone calls or home visits by social
workers and os to my nurses to improve self-care skills and
symptom management, and, when warranted, provide crisis
intervention.

This study had several limitations. The general
recommendation for the number of subjects included in factor
analysis is 10 subjects per item of the questionnaire [29]. With
92 items constituting the original bladder cancer need survey,
the 159 participants who were included in this study constitute
a rather limited research sample [47]. The majority of the study
participants were MIBC patients who received cystectomy and
urinary diversion. A larger and more diverse sample of BC
patients is needed to confirm the structure of the BCNAS-32.

Additionally, this is a cross-sectional study, thus test-retest
validity of the emerging components of the BCNAS-32 could
not be examined. Furthermore, the study sample consisted
of members of BCAN who have access to BCAN’s educational
and support resources (e.g., online support groups, patient
educational booklets, and online seminars on BC treatment
and outcomes). The utility and validity of the BCNAS-32 should
further be explored in patients recruited from hospitals and
clinics, before the instrument is implemented in clinical practice.

While this study demonstrates rigor of the BCNAS-32 across
key psychometric properties, we must acknowledge that other
indices were not explored, e.g. known group comparisons,
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predictive validity, and responsiveness. Consequently, future
studies should focus on these aspects, and can strengthen the
evidence of validity of the BCNAS-32

Conclusion

This study confirms the internal consistency and validity of
BCNAS-32. Further research studies are needed to explore how
the use of such a tool can be implemented efficiently in clinical
practice to contribute to quality patient-centered care.
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