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Abstract

Background
As the number of cancer survivors is growing, valid instruments for assessing cancer survivors' needs are
required. Thus, the aim of this study was to translate and validate the Cancer Survivors Unmet Needs
(CaSUN) scale.

Methods
Cancer survivors were recruited from 30 family medicine practices and separated into two samples
(sample 1, n = 147; sample 2, n = 148). Factor structure was explored with an exploratory analysis in
sample 1 and determined with a con�rmatory analysis in sample 2. Psychometric properties were
assessed with internal consistency, test-retest reliability and construct validity.

Results
A translation and cultural adaptation of the CaSUN scale resulted in 34 items being included in the �nal
version. The factor structure con�rmed the �ve-factors solution of the CaSUN-SL. Cronbach’s alpha was
0.94 for the CaSUN-SL and ranged from 0.71–0.88 for speci�c domains. Test-retest reliability showed
moderate-high stability over time. The CaSUN-SL signi�cantly and positively correlated with anxiety (r = 
0.49), depression (r = 0.44), health-related quality of life (r = 0.36), and negatively with self-perceived
health (r = -0.36) and resilience (r = -0.47), which con�rms the construct validity. In addition, we found a
signi�cant correlation between unmet needs and age (r = -0.29), gender (r = 0.14), cancer stage (r = 0.20),
cancer type (r = 0.19), and time since treatment (r = -0.20).

Conclusions
Results indicate that CaSUN-SL is a valid and reliable measure to assess the Slovenian cancer survivors’
unmet, met and total needs and can be used for further prospective studies.

Trial Registration:
no. 0120 − 25/2019/6

Background
Cancer and cancer treatment are associated with various physical and psychosocial problems, including
di�culties with lifting, treatment-induced menopausal problems, fertility problems, cognitive limitations,
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coping issues, fatigue, depression, anxiety, and fear of cancer recurrence [1–4]. Although the majority of
cancer survivors recover well, a signi�cant number of them continue to have needs related to their
disease and treatment [5, 6]. Cancer survivors who report having more unmet information and support
needs also have more symptoms of depression and anxiety and a lower quality of life [7, 8]. It is
important to address cancer survivors’ needs as longitudinal studies report that unaddressed needs
affect patients’ quality of life [9], increase the frequency of patients’ visits to healthcare facilities [10], and
most importantly, do not resolve by themselves but cause even more unmet needs in the future [11].

Several different instruments are available to assess cancer survivors’ unmet needs, including the Cancer
Survivors’ Unmet Needs (CaSUN) scale [12], the Survivor Unmet Needs Survey (SUNS) [13] and its short
form (SUNS-SF) [14], the Cancer Needs Questionnaire-Young People (CNQ-YP), the Needs Assessment
Questionnaire (CCSS-NAQ) [15], and the 34-item Supportive Care Needs Survey (SCNS-34) [16] and its
short form (SCNS-SF-34) [17]. Only the SUNS and the CaSUN are adult-survivors-speci�c measures.
Reviews comparing different unmet needs measures reported that the SUNS has the most robust
psychometric properties [18]; however, it can be less practical than the CaSUN due to its length (89 items)
and a large number of items relating to �nancial issues. In countries (e.g., Slovenia) with a mandatory
insurance scheme, covering concerns about quality-related unmet needs is more relevant than focusing
on �nancial issues. The CaSUN was found to be the most comprehensive measure [18], as it covers the
broadest area of unmet needs: emotional, spiritual, social, information, physical and practical [7].

The CaSUN was developed for the Australian cancer survivor’s population, where a good internal
reliability was reported (Cronbach α: 0.78–0.93). The construct validity of the CaSUN was evaluated with
the Hospital Anxiety and Depression Scale (HADS) and the 12-item Short-Form Health Survey (SF-12) for
measuring quality of life, and it was found to have a positive association with both [12]. The majority of
validation studies found a signi�cant association between age and the total number of unmet needs
[19–21]. Marital status, and cancer-related variables were found not to be associated with the total
number of unmet needs [12, 20]. In 2016, the �rst translations of the CaSUN were completed in Dutch and
Chinese [20, 21]. To date, the CaSUN was translated into Spanish [22], Japanese [19], and Korean [23] and
has been used for cancer survivors living between 6 months and up to 15 years after the end of the
treatment [24–26] with a diagnosis of breast [21, 27–29], colorectal [26, 30, 31], testicular [25], prostate
[32], head and neck [33], non-small cell lung [23], gynaecologic [34, 35], endometrial [36], and a cohort of
mixed cancer types [12, 19, 20, 24, 37–39].

In Slovenia, the area of cancer survivors’ needs is poorly described. There is an urgent need for linguistic
translation of the already developed unmet need tools. Thus, the aim of this study is to �rst translate the
English version of the CaSUN into the Slovenian language and second, to determine the psychometric
properties (factor structure, internal consistency and test-retest reliability) of the CaSUN-SL. Construct
validity is planned to be assessed with the Hospital Anxiety and Depression Scale (HADS) and the
EuroQol Five-Dimension questionnaire (EQ-5D). Our hypothesis is that unmet needs would correlate
positively with the symptoms of anxiety and depression, and health-related quality of life, and negatively
with resilience and age [20, 25, 36]. In addition, we plan to explore the association between unmet needs
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and marital status, type of cancer and time since treatment in order to guide further research in the
Slovenian population of cancer survivors [35, 36, 40].

Methods
This study received approval from the National Medical Ethics Committee (no. 0120 − 25/2019/6) and
was in compliance with the Declaration of Helsinki for recommendations guiding physicians in
biomedical research involving human subjects. Informed consent was obtained from all the participants
prior to their participation.

This cross-sectional study was conducted in three steps. First, we back-translated the CaSUN according
to the recommendations [41]. In the second phase, we culturally adapted the scale and pilot tested it for
content validity. Thus, the initial version of the Slovenian CaSUN (CaSUN-SL) was developed. In the third
phase, psychometric properties of the CaSUN-SL were evaluated.

Translation and adaptation of the CaSUN
A written permission from the Australian developers [12] to translate CaSUN was obtained. Next, two
researchers working at the department independently translated the original version of the CaSUN into the
Slovenian language. An expert team that consisted of an academic psychologist and a physician
specializing in family medicine resolved any discrepancies in the translation. This resulted in a pre-�nal
version of the CaSUN-SL. The translated version of CaSUN was translated back to English by two
bilingual translators whose mother tongue is Slovenian with no medical background. The English version
did not differ from the Slovenian version of the CaSUN. The pre-�nal version of the CaSUN-SL was proof-
read.

The preliminary back-translated version of the CaSUN was pilot-tested on ten cancer survivors to ensure
that the translated version was able to maintain its equivalence in a real situation. Selected patients
primarily addressed scoring instructions and provided valuable feedback for the content and meaning of
the adapted questionnaire. Each cancer survivor was asked if there was anything that was unclear.
Feedback from cognitive interviewing served as a discussion point with the European Breast Cancer
Coalition – Europa Donna Slovenia about the relevance of questions for a Slovenian cultural
environment. The item 17 (“Due to my cancer, I need help accessing legal services”) was suggested to be
excluded and additional text (“and employment-related legal services”) was added to the item 14 (“I need
assistance with getting and/or maintaining employment…”). Additionally, some minor changes regarding
comprehensibility and cultural relevance were made (e.g., the item 16 “Due to my cancer, I need help
getting life and/or travel insurance” was changed to “Due to my cancer, I need help getting life
insurance”).

Participants and Procedure
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Cancer survivors were recruited from 30 family practices using a convenience sampling method. Each
participating physician selected 15 adult cancer survivors’ post-treatment from medical records. The
inclusion criteria included (1a) being diagnosed with cancer, (2a) completed surgery, radiotherapy, and/or
chemotherapy, (3a) age of 18 or older and (4a) enough pro�ciency in the Slovenian language to complete
the scale. Exclusion criteria included having (1b) a terminal illness and cancer recurrence, (2b) bedridden
patient, (3b) current pregnancy, and (4b) diagnosis of neurological disease or a history of signi�cant
trauma.

Data were collected from June 2019 to October 2020. Participants were approached via a phone number
provided by the physician. Those who agreed and signed the informed consent completed the self-
administered questionnaire. Participants were fully informed about the purpose of the study and their
right to refuse to participate at any stage. Data were collected from June 2019 to October 2020. One week
after the �rst administration of the questionnaire, 45 clinically stable participants were asked to complete
the CaSUN once again. Clinical stability of the participants was checked using the Hospital Anxiety and
Depression Scale (HADS; scores higher than 10 in each subscale were excluded from the re-test analysis),
following the COSMIN checklist (July 2019 version) [42].

Instruments
Sociodemographic characteristics included age, gender, marital status, education, employment status
and place of living. Clinical and behavioural characteristics included smoking status, cancer type and
stage, time since the end of the treatment, type of treatment(s) and rehabilitation(s) after the end of the
treatment.

The Cancer Survivors’ Unmet Needs (CaSUN- SL) scale consists of 34 items and measures cancer
survivors related needs, six positive change items, and an open-ended question. Participants described
whether the item was met, unmet or if the item was not applicable to them. If an item was unmet, they
needed to describe the intensity of the unmet need, this was then scored as weak, moderate or strong
[12]. The CaSUN-SL can be scored in terms of items or domains as a sum of unmet, met, total need,
and/or strength of the need. The total score is obtained by summing all 34 items, where a higher score
indicates greater needs.

The Hospital Anxiety and Depression Scale (HADS) measures symptoms of anxiety and depression. It
includes seven depression items and seven anxiety items on a 4-point scale. The scoring range is from 0
to 21 in each scale, where scores 0–7, 8–10, and 11–21 indicate non-case, borderline, and clinical case,
respectively [43]. The Cronbach’s alpha of the Slovenian version of the HADS tested in a Slovenian
sample of female cancer patients was 0.82 for depression, and 0.91 for anxiety [44].

The EuroQol Five-Dimension questionnaire (EQ-5D) is designed to measure health-related quality of life
[45]. It consists of two parts. In the �rst part, a participant describes their current health status, which is
presented by a visual analogue scale (EQ-VAS) with 0 and 100 representing the worst and optimum
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health they can imagine. In the second part, a participant describes the (non) severity of the following
activities: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Severity can be
rated as no problems, some problems, and extreme problems. The Cronbach’s alpha of the Slovenian
version of the EQ-5D tested on a Slovenian sample of elderly Diabetes Mellitus Type 2 patients was 0.73
[46].

The 14-item Resilience Scale (RS-14) is a 14 items scale that measures the level of resilience. It uses a 7-
point Likert Scale (1 – strongly agree, 7 – strongly disagree). The total score ranges from 14 to 98 points
with higher score indicating higher resilience. Scoring guidelines proposed by Wagnild and Young [47]
propose that the total score bellow 64 indicates low resilience, moderate wen the total score is 64–73,
and high when the score is higher than 74. The Cronbach’s alpha for the Slovenian cancer survivors’
population was found to be excellent (α = 0.96).

Data Analysis
All statistical analyses except for model �t testing were performed using SPSS Software version 24 for
Windows (SPSS, Chicago, IL, USA). For model �t testing, STATA Software version 14 (STATA Corp, College
Station, TX) was used. Missing data were approached according to the CaSUN scoring manual [12]. The
analysis was kept similar to the original study and the reports that followed [12, 20, 21, 23, 27].

The descriptive statistics method was used to describe the sample, using the mean, standard deviation
and frequencies. The sample was split and both Exploratory Factor Analysis (EFA) and Con�rmatory
Factor Analysis (CFA) were performed, �rstly to explore and secondly to con�rm the identi�ed factors.
Accordingly, the total sample of 295 cancer survivors was randomly split into Sample 1 (n = 147) and
Sample 2 (n = 148). Factor structure was explored with Sample 1, whereas EFA (Maximum likehood using
Oblimin with Kaiser Normalization rotation) was used to determine factor loadings. Items were kept if
loaded with > 0.30. Sample 2 was used to con�rm the established factors. Model �t was considered as
acceptable if the values of the Tucker-Lewis Index (TLI) and Comparative Fit Index (CFI) were equal or
greater than 0.90, and if the values of the Root Mean Square Error of Approximation (RMSEA) and
Standardized Root Mean Residual (SRMR) were equal or lower than 0.09 [48].

The quality of the psychometric properties of the CaSUN-SL were measured with internal consistency,
test-retest reliability and construct validity. Internal consistency was evaluated with the Cronbach α
coe�cient, and the test-retest reliability with the Interclass Correlation Coe�cient (ICC; two-way mixed,
absolute agreement) and t-Student test for dependent samples. Values on the ICC were evaluated as
values of poor (0.5), moderate (0.5–0.75), good (0.75–0.90) and excellent reliability [49]. Construct
validity was analysed with the Pearson’s correlation coe�cient, comparing CaSUN-SL with the HADS
subscales for anxiety and depression, and all EQ-5D subscales, including the total score. In addition,
using univariate analysis correlations between CaSUN-SL and age, gender, marital status, type of cancer
and time since treatment were evaluated. Strength of the association was interpreted using the Dancey
and Reidy’s guidelines (0.1–0.3 weak, 0.4–0.6 moderate, 0.6–0.9 strong) [50, 51].
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Results
Overall, 295 cancer survivors completed the questionnaires and were further analysed.
Sociodemographic, clinical, behavioural, and psychological characteristics of the participants are shown
in Table 1.  

Table 1. Sociodemographic, clinical and psychological characteristics of the sample



Page 8/21

Variable n %

Age (M = 57.3; SD = 12.6, range = 28-87)

Gender

Male

Female

 

62 

233 

 

21

79

Marital status (n, %)

Single

Married

Partnered

Divorced

Widowed

 

27 

167 

47 

16 

35 

 

9.2

57.2

16.1

5.5

12.00

Educational status (n, %)

Primary education

Lower/preparatory vocational education

General secondary education

Higher general secondary education

Post-graduate education

 

16 

69 

84 

96 

23

 

5.4

3.4

28.5

32.5

7.8

Employment status (n, %)

Unemployed

Full-time employed

Half-time employed

Retired

 

14 

94 

49 

122 

 

4.8

32.0

16.7

41.5

Cancer type

Breast cancer

Colon cancer

Lymphoma

Melanom

Others

 

148 

18 

19 

9

93

 

51.0

6.2

6.6

3.1

32.1

Type of primary treatment

Surgery (S)

 

65 

 

22.3
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S + Chemotherapy (CT)

S + Radiotherapy (RT)

S + CT + RT

45 

45

102

15.5

15.5

35.1

Time since the end of primary treatment in years (M = 6.7; SD = 12.6; range = 0-33)

Psychological distress

Symptoms of anxiety (M = 6.09; SD = 3.8)

Symptoms of depression (M = 6.23; SD = 3.6)

Health-related quality of life

EQ-5D-total (M = 7.85; SD = 3.0)

Abbreviations. EQ-5D-total – The EuroQol �ve-dimension questionnaire total score.

The majority of our sample were female (79.0%) with a mean (SD) age of 57.3 years. Over half of the
participants were diagnosed with breast cancer (51.0%) and were at the time of the assessment on
average 6.7 (SD = 12.6) years after the end of the treatment. 

Factor Analyses
Items 13-17 and item 35 were not included in the EFA due to not meeting the distributional assumptions,
endorsed by less than 10.0% of the participants or loading less than 0.30, following the original
study [12]. However, they were all included in the �nal version of the questionnaire in the total needs
score, as they were recognized as clinically and theoretically relevant. 

After EFA, one item (Item 27) in Existential Survivorship, one (Item 11) in Comprehensive Care, and one
(Item 23) in Relationships fell into a different category than reported in the original study [12]. The
category from the original CaSUN named “Quality of Life domain” is in the CaSUN-SL re-named as
“Psychological and Emotional Support”, as it addresses the newly included factors much better. Item 10
(“Reduce stress”) loaded high on both domains, the Comprehensive Care domain (0.509) and the
Psychological and Emotional Support domain (0.436), but was decided to be included in the latter as it
�ts better theoretically. The total variance explained in the study was 68.4%. Results on factor loadings
compared to the original study and the �nal CaSUN-SL model are available in Table 2.

The goodness-of-�t of the obtained model was not �rmly con�rmed. The model (Chi square to df = 1.92,
p < 0.001) showed values of CFI (0.890) and TLI (0.876) that are smaller than the recommended values
of SRMR (0.075) and RMSEA (0.082) that meet the criteria for model �t. However, when applying less
strict guidelines (i.e. TLI and CFI values close to 0.90 indicate a good model �t) [52], the criteria would be
met. Nevertheless, the results should be taken with caution. Standardized path coe�cients are shown in
Figure 1. A signi�cant correlation among �ve CaSUN-SL domains exist, ranging from 0.42-0.86. 
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Table 2. Results of factor analysis of CaSUN-SL and its categorization
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CaSUN CaSUN-SL

Scale Item no. and description Factor 1:
ES 

Factor 2:
CC

Factor 3:
PES 

Factor 4:
RE

Factor 5:
IN

ES 32. Survivor expectations 0.877        

ES 31. Acknowledging the
impact 

0.850        

ES 25. Handle social/work
situations

0.649        

ES 26. Changes to my body 0.569        

ES 34. Spiritual beliefs 0.513        

RE 27. Problems with sex life 0.466        

ES 24. Talk to others 0.302        

CC 6. Manage health with
teams

  0.940      

CC 8. Complaints addressed   0.741      

CC 7. Doctors talk to each
other

  0.698      

CC 5. Local health care
services

  0.688      

CC 4. Best medical care   0.619      

CC 9. Complimentary therapy   0.588      

QL 11. Manage side effects   0.301      

ES 29. Move on with my life      0.803    

ES 30. Changes to beliefs     0.661    

ES 19. Recurrence concerns     0.616    

ES 20. Emotional support     0.567    

ES 33. Decision about my life 0.310   0.442    

ES 10. Reduce stress   0.509 0.436    

QL 12. Changes to quality of
life

    0.340    

RE 22. Impact on my
relationship

      0.720  

RE 21. Support partner/family       0.660  
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ES 23. New relationships     0.412 0.354  

IN 1. Up to date information         0.681

IN 3. Understandable
information

        0.641

IN 2. Information for others         0.626

  Eigen values 12.861 3.171 1.146 1.084 0.879

  % of variance 45.931 11.324 4.091 3.871 3.140

  Cumulative % 45.931 57.255 61.347 65.218 68.358

Notes. Maximum Likelihood Method, Oblimin with Kaiser Normalization in 7 iterations. With 5 factors and
factor loading >.30.

Abbreviations. ES = Existential Survivorship. QL = Quality of Life. CC = Comprehensive Cancer Care. RE =
Relations. IN = Information. PES = Psychological and Emotional Support. 

Internal consistency and test-retest reliability
Internal consistency of the CaSUN-SL total score showed an excellent reliability with a Cronbach’s α of
0.94. Internal consistency of the �ve domains is shown in Table 3, ranging from 0.71-0.88. 

Test-retest reliability was performed in a group of 31 (retention rate at the re-test assessment: 68.8%)
participants with an average of 7-10 days after the �rst administration of the questionnaires. Correlations
between time 1 and time 2 (Pearson's correlation test) between every item (34 items) showed moderate-
high stability over time (r = 0.54-0.97; p < 0.01). ICC values ranged from 0.71 (p < 0.001) to 0.98 (p <
0.001). Test-retest reliability for the 34 items showed good to excellent values, for met (r = 0.651, p <
0.001; ICC = 0.79, p < 0.001), unmet (r = 0.91, p < 0.001; ICC = 0.95, p < 0.001), total (r = 0.91, p < 0.001;
ICC = 0.95, p < 0.001), and strength of the need (r = 0.88, p < 0.001; ICC = 0.93, p < 0.001).  

Table 3. Internal consistency of the CaSUN-SL scale and its subscales

Scale/subscale Cronbach's alpha value

CaSUN-SL (34 items) 0.940

Existential survivorship 0.862

Comprehensive Care 0.821

Psychological and emotional support 0.877

Relationship 0.748

Information 0.705
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Abbreviations. CaSUN-SL, The Slovenian version of the Cancer Survivors’ Unmet Needs  

Construct validity
Table 4 shows the correlations between met, unmet and total needs of the CaSUN-SL and selected
variables. Construct validity showed that age was signi�cantly correlated with met (r = 0.13, p < 0.05),
unmet (r = 0.29, p < 0.001) and total needs (0.37, p < 0.001), indicating that younger patients have more
met and unmet needs. Signi�cant correlations were found between unmet needs and gender (r = 0.14, p <
0.05), indicating that female patients have more unmet needs; type of cancer (r = -0.19, p < 0.001),
indicating that breast and lymphoma cancer survivors have the highest unmet needs; time since
treatment (r = -0.20, p < 0.001), indicating that with the less time that has passed since the end of the
primary treatment, the more unmet needs are observed; and stage of cancer (r = 0.20, p < 0.001),
indicating that patients who were diagnosed with more advanced cancer reported more unmet needs. 

The subscales HADS anxiety and HADS depression, and the EQ-5D-total were all positively correlated with
the unmet and total needs (see Table 4), indicating that cancer patients with higher unmet and total
needs have more symptoms of anxiety, depression, and more problems on the quality-related
components (i.e., mobility, self-care, usual activities, pain/discomfort, and anxiety/depression). On the
contrary, EQ-5D subscale EQ-VAS and RS-14 were found to be negatively correlated to the unmet and total
needs (Table 4), indicating that cancer patients with higher unmet and total needs experience lower self-
perceived health and resilience. 

Table 4. Construct validity between CaSUN-SL and selected variables
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Variable Met needs Unmet needs Total needs

Age -0.13* -0.29** -0.37**

Gender 0.10 0.14* -0.04

Marital status 0.03 -0.91 -0.06

Employment 0.03 -0.26** -0.22**

Type of cancer 0.07 -0.19** -0.13*

Stage of cancer 0.08 0.20** 0.25**

Time since treatment -0.13 -0.20** -0.27**

Anxiety (HADS-A) 0.07 0.49** 0.49**

Depression (HADS-D) 0.05 0.44** 0.43**

Quality of life (EQ-5D-total) 0.05 0.36** 0.36**

Quality of life (EQ-VAS) -0.03 -0.36** -0.25**

Resilience (RS-14) 0.02 -0.47** -0.41**

Notes. The CaSUN-SL included 34 items that were retained after the cultural adaptation of the translated
Slovenian version.

* p ≤ 0.05; **p ≤ 0.001

Discussion
This study reports on the translation and validation of the Slovenian version of the CaSUN. Overall, our
results indicate that the CaSUN-SL has satisfactory psychometric properties in a Slovenian sample of
cancer survivors. 

The majority of items included in the original factors were in accordance with the original study [12],
although the concurrence was not absolute. The authors' original domain Quality of life domain was in
the CaSUN-SL re-named as the Psychological and emotional domain. As argued in previous reports [20,
53], items of Existential survivorship and Quality of life domain may be overly associated, as the
existential well-being of a cancer survivor is crucial for their quality of life. Thus, the EFA in our sample
has revealed that it would be better to name Factor 3 Psychological and emotional domain instead of
Quality of life. The new re-named domain pertains to the psychological and emotional support that can
be offered to the cancer survivor (e.g., how to move on with their life, reducing stress, addressing
recurrence concerns), whereas the domain Existential survivorship pertains more to the patient’s life
perspective as a cancer survivor (e.g., survivor expectations, acknowledging the impact, handle
social/work situations). Nevertheless, there still exists a high correlation between those two domains (r =
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0.86; see Figure 1), thus the relationship warrants further investigation. The other three domains
(Comprehensive care, Relationship and Information) remained intact in most parts. The goodness-of-�t
index altogether suggests a reasonable and yet suboptimal model-data �t; these should be interpreted
with caution as guidelines across the literature are not uniform. Model �t indexes were reported in two
previous validation studies of the CaSUN, where in both the model �t was found to be acceptable [27, 39].
It should be noted that their samples for CFA were much higher than in our study (n for CFA > 300). 

The internal consistency reported in our study was found to be fair to excellent for speci�c domains and
comparable with other studies [12, 20, 27]. The test-retest reliability showed moderate to high stability
over time and is in accordance with previous studies [20, 27, 39] that had overcome the limitations of the
original study [12].   The rationale for choosing a shorter time between the �rst and second assessment
(7-10 days) was a report from the systematic literature review stating that unmet needs decrease over
time [7]. Test-retest reliability is de�ned as the consistency of scores obtained by the same person, same
test and at a different time with the goal of differentiating true score variances from random
measurements errors [54]. It should be measured on a person with a minimal risk of experiencing a
sudden clinical worsening or a signi�cant event. To reduce the probability of change, we included only
participants that were clinically stable (as con�rmed with a HADS score lower than 10) and minimizing
the time length between the measurements. Our pack of questionnaires included several other
questionnaires, thus lowering the risk of remembering previous answers. 

Results on the construct validity showed signi�cant correlations in expected directions. In line with
previous studies [7, 8], cancer survivors with more symptoms of anxiety, depression and more quality-
related problems reported more unmet needs. Patients with higher resilience and better self-perceived
health reported fewer unmet needs. Regarding demographic characteristics, younger and female patients
reported more unmet needs. Younger cancer survivors have higher expectations about their physical
health and needs that pertain to fertility [55-57].   It is very important to acknowledge that younger cancer
survivors have unique needs that need to be recognized in the healthcare system. Not only during the
treatment but – even more importantly – after the safety net of the treatment ends. Further, the literature
reporting gender differences is scarce, although the majority of studies have been conducted with
females due to a higher response rate. Our results with an albeit limited number of males indicate that
females have more unmet needs. Regarding cancer-related characteristics, breast and lymphoma cancer
survivors, survivors with more advanced stages of the disease, and those with less time passing since the
end of the treatment, reported more unmet needs. These �ndings are in line with previous reports [7, 8,
58]. 

The study’s strength is using standardized guidelines for translating the scale and considering cultural
adaption. The results are based on the robust analyses, performing EFA, CFA, internal consistency, test-
retest reliability, and construct validity. Although this study is presented with a smaller sample size (N =
295) than those observed in previous studies, the results indicate a reasonably reliable conclusion. Nearly
80% of the participants were female, thus a potential bias may exist due to an over-representation of
females and the small subsample of male cancer survivors. Additional bias regarding socio-economic
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and ethnic diversity was planned to be minimised with the recruitment of patients from urban, suburban,
and rural areas. Due to the General Data Protection Regulation (EU), it was not possible to conduct the
responders and non-responders’ analysis. 

Conclusions
Due to a growing population of cancer survivors, it is essential to explore and identify their needs. Valid
instruments for assessing cancer survivors' needs are the �rst step in addressing their unmet needs.
Slovenian version of the CaSUN with 34 items and �ve factors represents the �rst translated and
validated measure in Slovenia and the �rst step in addressing unmet needs. The CaSUN-SL can now be
used to assess the prevalence of, and correlates with, unmet needs in a variety of cancer survivors’
populations in Slovenia. This will enable healthcare professionals and policy makers to focus on tailored
interventions that will target the most critical unmet needs. 

Abbreviations
CaSUN: The Cancer Survivors’ Unmet Needs

SUNS: The Survivor Unmet Needs Survey 

CNQ-YP: The Cancer Needs Questionnaire-Young People

CCSS-NAQ: The Needs Assessment Questionnaire

SCNS-34: The 34-item Supportive Care Needs Survey

HADS: The Hospital Anxiety and Depression Scale

RS-14: The 14-item Resilience Scale 

EQ-5D: The EuroQol �ve-dimension questionnaire

EQ-VAS: The EuroQol Visual Analogue Scale

EFA:   Exploratory Factor Analysis

CFA: Con�rmatory Factor Analysis

TLI: Tucker-Lewis Index

CFI: Comparative Fit Index

RMSEA: Root Mean Square Error of Approximation

SRMR: Standardized Root Mean Residual 



Page 17/21

ICC: Interclass Correlation Coe�cient

Declarations
Ethical approval and consent to participate: The study was approved by the National Medical Ethics
Committee (no. 0120-25/2019/6) and the study was in compliance with the Declaration of Helsinki for
recommendations guiding physicians in biomedical research involving human subjects. Informed
consent was obtained from all the participants prior to their participation. 

Consent for publication: No consent to publish was needed. 

Availability of data and materials: The datasets used and/or analysed during the current study are
available from the corresponding author on reasonable request.

Competing interest: The authors declare that they have no con�ict of interests.

Funding: The project was funded by the Slovenian Research Agency ARRS (Programs MR-39262 and P3-
0339).

Author Contributions: All authors contributed to the study conception and design and material
preparation. Data collection and analysis were performed by SM. The �rst draft of the manuscript was
written by SM, and PSZ, JP, VH and ZKK commented on previous versions of the manuscript. All authors
read and approved the �nal manuscript. 

Acknowledgment: The authors thank the researchers and translators who contributed to the validation
process of the Slovenian version of CaSUN. We thank Tanja Španić Ph.D. for her valuable guidance
regarding our cultural adaptation of the scale.  

References
1. Duijts SF, van Egmond MP, Spelten E, van Muijen P, Anema JR, van der Beek AJ: Physical and

psychosocial problems in cancer survivors beyond return to work: a systematic review.
Psychooncology 2014, 23(5):481-492.

2. Ganz PA, Desmond KA, Leedham B, Rowland JH, Meyerowitz BE, Belin TR: Quality of life in long-term,
disease-free survivors of breast cancer: a follow-up study. J Natl Cancer Inst 2002, 94(1):39-49.

3. Huddart RA, Norman A, Moynihan C, Horwich A, Parker C, Nicholls E, Dearnaley DP: Fertility, gonadal
and sexual function in survivors of testicular cancer. Br J Cancer 2005, 93(2):200-207.

4. Armes J, Crowe M, Colbourne L, Morgan H, Murrells T, Oakley C, Palmer N, Ream E, Young A,
Richardson A: Patients' supportive care needs beyond the end of cancer treatment: a prospective,
longitudinal survey. J Clin Oncol 2009, 27(36):6172-6179.

5. Stein KD, Syrjala KL, Andrykowski MA: Physical and psychological long-term and late effects of
cancer. Cancer 2008, 112(11 Suppl):2577-2592.



Page 18/21

�. Spiegel DY, Koontz BF: Meeting the needs of long-term survivors: A testament to success in the care
of patients with cancer. Cancer 2018, 124(12):2488-2490.

7. Mirosevic S, Prins JB, Selic P, Zaletel Kragelj L, Klemenc Ketis Z: Prevalence and factors associated
with unmet needs in post-treatment cancer survivors: A systematic review. Eur J Cancer Care (Engl)
2019, 28(3):e13060.

�. Lisy K, Langdon L, Piper A, Jefford M: Identifying the most prevalent unmet needs of cancer
survivors in Australia: A systematic review. Asia Pac J Clin Oncol 2019, 15(5):e68-e78.

9. Mols F, Vingerhoets AJ, Coebergh JW, van de Poll-Franse LV: Quality of life among long-term breast
cancer survivors: a systematic review. Eur J Cancer 2005, 41(17):2613-2619.

10. Santin O, Mills M, Treanor C, Donnelly M: A comparative analysis of the health and well-being of
cancer survivors to the general population. Support Care Cancer 2012, 20(10):2545-2552.

11. von Heymann-Horan AB, Dalton SO, Dziekanska A, Christensen J, Andersen I, Mertz BG, Olsen MH,
Johansen C, Bidstrup PE: Unmet needs of women with breast cancer during and after primary
treatment: a prospective study in Denmark. Acta Oncol 2013, 52(2):382-390.

12. Hodgkinson K, Butow P, Hunt GE, Pendlebury S, Hobbs KM, Lo SK, Wain G: The development and
evaluation of a measure to assess cancer survivors' unmet supportive care needs: the CaSUN
(Cancer Survivors' Unmet Needs measure). Psychooncology 2007, 16(9):796-804.

13. Campbell HS, Sanson-Fisher R, Turner D, Hayward L, Wang XS, Taylor-Brown J: Psychometric
properties of cancer survivors' unmet needs survey. Support Care Cancer 2010, 19(2):221-230.

14. Campbell HS, Hall AE, Sanson-Fisher RW, Barker D, Turner D, Taylor-Brown J: Development and
validation of the Short-Form Survivor Unmet Needs Survey (SF-SUNS). Support Care Cancer 2014,
22(4):1071-1079.

15. Clinton-McHarg T, Carey M, Sanson-Fisher R, D'Este C, Shakeshaft A: Preliminary development and
psychometric evaluation of an unmet needs measure for adolescents and young adults with cancer:
the Cancer Needs Questionnaire-Young People (CNQ-YP). Health and quality of life outcomes 2012,
10(1):13.

1�. Bonevski B, Sanson-Fisher R, Girgis A, Burton L, Cook P, Boyes A: Evaluation of an instrument to
assess the needs of patients with cancer. Supportive Care Review Group. Cancer 2000, 88(1):217-
225.

17. Boyes A, Girgis A, Lecathelinais C: Brief assessment of adult cancer patients' perceived needs:
development and validation of the 34-item Supportive Care Needs Survey (SCNS-SF34). J Eval Clin
Pract 2009, 15(4):602-606.

1�. Jiao M, Hall AE, Nolte L, Piper A, Lisy K, Jefford M: A rapid review of needs assessment tools for
post-treatment cancer survivors. Eur J Cancer Care (Engl) 2017.

19. Komatsu H, Yagasaki K, Sato Y, Arao H, Yamamoto S, Hayashida T: Evaluation of the Japanese
Version of the Cancer Survivors' Unmet Needs Scale. Asia Pac J Oncol Nurs 2020, 7(2):167-173.

20. Keeman MC, Bolman CAW, Mesters I, Willems RA, Kanera IM, Lechner L: Psychometric properties of
the Dutch extended Cancer Survivors' Unmet Needs measure (CaSUN-NL). Eur J Cancer Care (Engl)



Page 19/21

2018, 27(2):e12807.

21. Fang SY, Cheng HR, Lin CY: Validation of the modi�ed Chinese Cancer Survivor's Unmet Needs
(CaSUN-C) for women with breast cancer. Psychooncology 2018, 27(1):236-242.

22. Martinez Tyson D, Medina-Ramirez P, Vazquez-Otero C, Gwede CK, Babilonia MB, McMillan SC: Initial
evaluation of the validity and reliability of the culturally adapted Spanish CaSUN (S-CaSUN). J
Cancer Surviv 2018, 12(4):509-518.

23. Kang D, Lee G, Kim S, Nam H, Kong S, Shim S, Lee JK, Jung W, Shin S, Kim HK et al: Psychometric
Validation of the Korean Version of the Cancer Survivors' Unmet Needs (CaSUN) Scale Among
Korean Non-Small Cell Lung Cancer (NSCLC) Survivors. Cancer Res Treat 2022.

24. Willems RA, Bolman CA, Mesters I, Kanera IM, Beaulen AA, Lechner L: Cancer survivors in the �rst
year after treatment: the prevalence and correlates of unmet needs in different domains.
Psychooncology 2016, 25(1):51-57.

25. Smith AB, King M, Butow P, Luckett T, Grimison P, Toner GC, Stockler M, Hovey E, Stubbs J, Hruby G et
al: The prevalence and correlates of supportive care needs in testicular cancer survivors: a cross-
sectional study. Psychooncology 2013, 22(11):2557-2564.

2�. Russell L, Gough K, Drosdowsky A, Scho�eld P, Aranda S, Butow PN, Westwood JA, Krishnasamy M,
Young JM, Phipps-Nelson J et al: Psychological distress, quality of life, symptoms and unmet needs
of colorectal cancer survivors near the end of treatment. J Cancer Surviv 2015, 9(3):462-470.

27. Martinez P, Andreu Y, Conchado A: Psychometric Properties of the Spanish Version of the Cancer
Survivors' Unmet Needs (CaSUN-S) Measure in Breast Cancer. Psicothema 2021, 33(1):155-163.

2�. Brennan ME, Butow P, Spillane AJ, Boyle F: Patient-reported quality of life, unmet needs and care
coordination outcomes: Moving toward targeted breast cancer survivorship care planning. Asia Pac
J Clin Oncol 2016, 12(2):e323-331.

29. Burris JL, Armeson K, Sterba KR: A closer look at unmet needs at the end of primary treatment for
breast cancer: a longitudinal pilot study. Behavioral medicine (Washington, DC) 2015, 41(2):69-76.

30. Andreu Y, Martinez P, Soto-Rubio A, Fernandez S, Bosch C, Cervantes A: Colorectal cancer survival:
prevalence of psychosocial distress and unmet supportive care needs. Support Care Cancer 2022,
30(2):1483-1491.

31. Santin O, Murray L, Prue G, Gavin A, Gormley G, Donnelly M: Self-reported psychosocial needs and
health-related quality of life of colorectal cancer survivors. Eur J Oncol Nurs 2015, 19(4):336-342.

32. Mazariego CG, Juraskova I, Campbell R, Smith DP: Long-term unmet supportive care needs of
prostate cancer survivors: 15-year follow-up from the NSW Prostate Cancer Care and Outcomes
Study. Support Care Cancer 2020, 28(11):5511-5520.

33. Giuliani M, Papadakos J, Broadhurst M, Jones J, McQuestion M, Le LW, Beck L, Waldron J, Ringash
J: The prevalence and determinants of return to work in head and neck cancer survivors. Support
Care Cancer 2019, 27(2):539-546.

34. A�yanti Y, Besral B, Haryani H, Milanti A, Nasution LA, Wahidi KR, Gayatri D: The relationships of
unmet needs with quality of life and characteristics of Indonesian gynecologic cancer survivors. Can



Page 20/21

Oncol Nurs J 2021, 31(3):298-305.

35. Urbaniec OA, Collins K, Denson LA, Whitford HS: Gynecological cancer survivors: assessment of
psychological distress and unmet supportive care needs. J Psychosoc Oncol 2011, 29(5):534-551.

3�. Rowlands IJ, Janda M, McKinnon L, Webb PM, Beesley VL, Australian National Endometrial Cancer
Study G: Prevalence, predictors, and correlates of supportive care needs among women 3-5 years
after a diagnosis of endometrial cancer. Support Care Cancer 2015, 23(5):1205-1214.

37. Lo WT, Yates P, Chan RJ: Unmet supportive care needs and symptom burden in Taiwanese cancer
survivors who have completed primary treatment. Eur J Oncol Nurs 2018, 35:79-84.

3�. Xing W, So WKW, Choi KC, Wong CL, Tong M, Choy YP, Molassiotis A, Yates P, Chan RJ: Translation
and psychometric testing of Cancer Survivors' Unmet Needs, Chinese version. Asia Pac J Clin Oncol
2019, 15(5):e142-e146.

39. Li Q, Xu Y, Lin Y, Li J, Huang W, Chen Y: Psychometric properties of the Chinese version of the cancer
survivors' unmet needs measure. Eur J Oncol Nurs 2020, 46:101772.

40. Pauwels EE, Charlier C, De Bourdeaudhuij I, Lechner L, Van Hoof E: Care needs after primary breast
cancer treatment. Survivors' associated sociodemographic and medical characteristics.
Psychooncology 2013, 22(1):125-132.

41. Sousa VD, Rojjanasrirat W: Translation, adaptation and validation of instruments or scales for use in
cross-cultural health care research: a clear and user-friendly guideline. J Eval Clin Pract 2011,
17(2):268-274.

42. Paiva CE, Barroso EM, Carneseca EC, de Padua Souza C, Dos Santos FT, Mendoza Lopez RV, Ribeiro
Paiva SB: A critical analysis of test-retest reliability in instrument validation studies of cancer
patients under palliative care: a systematic review. BMC Med Res Methodol 2014, 14:8.

43. Zigmond AS, Snaith RP: The hospital anxiety and depression scale. Acta Psychiatr Scand 1983,
67(6):361-370.

44. Miklavcic IV, Snoj Z, Mlakar J, Pregelj P: Validation of the Slovenian version of Hospital Anxiety and
Depression Scale in female cancer patients. Psychiatria Danubina 2008, 20(2):148-152.

45. EuroQol G: EuroQol--a new facility for the measurement of health-related quality of life. Health Policy
1990, 16(3):199-208.

4�. Turk E, Rupel, V. P., Tapajner, A., & Isola, A. : Reliability and validity of the audit on diabetes-dependent
quality of life (ADDQoL) and EQ-5D in elderly Slovenian diabetes mellitus type 2 patients. Health
2014.

47. Wagnild GM, Young HM: Development and psychometric evaluation of the Resilience Scale. J Nurs
Meas 1993, 1(2):165-178.

4�. Peugh J, Feldon DF: "How Well Does Your Structural Equation Model Fit Your Data?": Is Marcoulides
and Yuan's Equivalence Test the Answer? CBE Life Sci Educ 2020, 19(3):es5.

49. Koo TK, Li MY: A Guideline of Selecting and Reporting Intraclass Correlation Coe�cients for
Reliability Research. J Chiropr Med 2016, 15(2):155-163.



Page 21/21

50. Dancey CP, & Reidy, J.: Statistics without maths for psychology: Pearson education; 2007.

51. Akoglu H: User's guide to correlation coe�cients. Turk J Emerg Med 2018, 18(3):91-93.

52. Schumacher RE, & Lomax, R. G.: A beginner’s guide to structural equation modeling (3rd ed.). New
York: Routledge; 2010.

53. Shin HW, Noh DY, Lee ES, Nam SJ, Park BW, Ahn SH, Yun YH: Correlates of existential well-being and
their association with health-related quality of life in breast cancer survivors compared with the
general population. Breast Cancer Res Treat 2009, 118(1):139-150.

54. Polit DF: Getting serious about test-retest reliability: a critique of retest research and some
recommendations. Qual Life Res 2014, 23(6):1713-1720.

55. Mirosevic S, Thewes B, van Herpen C, Kaanders J, Merkx T, Humphris G, Baatenburg de Jong RJ,
Langendijk JA, Leemans CR, Terhaard CHJ et al: Prevalence and clinical and psychological
correlates of high fear of cancer recurrence in patients newly diagnosed with head and neck cancer.
Head Neck 2019, 41(9):3187-3200.

5�. Thewes B, Butow P, Girgis A, Pendlebury S: The psychosocial needs of breast cancer survivors; a
qualitative study of the shared and unique needs of younger versus older survivors. Psychooncology
2004, 13(3):177-189.

57. Gorman JR, Malcarne VL, Roesch SC, Madlensky L, Pierce JP: Depressive symptoms among young
breast cancer survivors: the importance of reproductive concerns. Breast Cancer Res Treat 2010,
123(2):477-485.

5�. Kim SH, Lee S, Kim SH, Ok ON, Kim IR, Choi E, Kang YK, Kim SJ, Lee MH: Unmet needs of non-
Hodgkin lymphoma survivors in Korea: prevalence, correlates, and associations with health-related
quality of life. Psychooncology 2017, 26(3):330-336.

Figures

Figure 1

Standardized regression coe�cients and correlations between errors of the CaSUN-SL


