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Abstract

Purpose

The increasing recognition of the complex impacts of a cancer diagnosis and its treatment

has led to efforts to develop instruments to reflect survivors’ needs accurately. However, evi-

dence regarding the content and quality of instruments used to evaluate the unmet needs of

lymphoma survivors is lacking. This review aimed to evaluate the psychometric properties

and comprehensiveness of available self-report instruments to assess unmet needs and

quality of life with adult lymphoma survivors.

Methods

A systematic search of five databases (CINAHL, EMBASE, Medline, PsycInfo and Scopus)

was conducted to identify instruments measuring unmet needs or quality of life outcomes.

Original articles reporting the instrument’s validation or development via citation screening

were retrieved and screened against eligibility criteria. An appraisal of the instrument’s mea-

surement properties was conducted, guided by the COSMIN methodology and reported in

accordance with PRISMA guidelines. A content comparison using the Supportive Care in

Cancer Framework was performed.

Results

Twelve instruments met the inclusion criteria; only one was explicitly developed for lym-

phoma (Functional Assessment of Cancer Therapy–Lymphoma). Four instruments focused

on the construct of need, and eight focused on quality of life. The psychometric data in the

published literature is not comprehensive; there is heterogeneity in their development, con-

tent and quality. No included instrument was examined for all COSMIN measurement prop-

erties, and methodological quality was variable; all instruments measured at least four

domains of need. The emotional domain was reviewed by all instruments (n = 12), and the

spiritual and informational domains received the least focus (n = 4 each).
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Conclusion

This review provides a platform for instrument comparison, with suggestions for important

factors to consider in systematically selecting unmet needs and quality of life self-report

measures for adult lymphoma survivors. Considering the various discrepancies and limita-

tions of the available instruments, using more than one instrument is recommended. In

selecting measurement instruments, researchers should consider research objectives,

study design, psychometric properties and the pros and cons of using more than one mea-

sure. Evaluating the participant burden and feasibility of completing the selected instrument

is important for lymphoma survivors, a group burdened by cancer-related fatigue and cogni-

tive impairment.

Introduction

Measurement is central to health research and clinical practice [1]. The centrality of the patient

perspective in cancer care is critical to achieving meaningful research outcomes. Patient-

reported outcome measures assist in identifying the most prevalent concerns for a target popu-

lation [2]. Optimal cancer care requires an adequate understanding of the needs of survivors

and the factors that influence them [2, 3]. Efforts to improve the availability of care and

resources for cancer survivors have been advanced by assessing survivors’ needs [4]. As the

number of cancer survivors continues to rise, healthcare services and policymakers must

understand this population’s needs and quality of life outcomes [5]. This information can

focus on the most problematic or prevalent concerns for cancer survivors or facilitate the

detection of problems that might otherwise be overlooked [6].

Instruments that accurately measure the influence of cancer on quality of life and the level

of unmet needs in the expanding population of cancer survivors are needed. Various instru-

ments are available to measure cancer survivors’ diverse outcomes, yet guidance on optimising

their selection and recommendations for use is scarce. Selecting appropriate instruments for

measuring outcomes of interest is challenging given the vast proliferation of such question-

naires over the past decades [7], which have been associated with a general lack of clarity in

their intended applications [6, 8].

A cancer diagnosis poses a potential threat to life, disrupts daily functioning and is a barrier

to psychological health and well-being [9]. Tumour site-specific research is required to

advance future research and healthcare delivery that is responsive to survivors’ needs [10, 11].

Lymphoma, the most prevalent haematological cancer, affects an estimated 628,000 new

annual cases worldwide across all age groups [12]. Originating in the lymphatic system, the

widespread nature of lymphoma can affect any organ in the body, creating a range of symp-

toms depending on the location [13, 14]. It is categorised into two types, Hodgkin lymphoma

(HL) and non-Hodgkin lymphoma (NHL), with indolent and aggressive forms [13].

The varied clinical features and histological appearances of lymphoma present challenges

such as difficult diagnosis, complex management strategies and assorted prognoses [15, 16].

Moreover, long-term morbidity and mortality impact quality of life and can pose challenges

associated with lymphoma survivorship [16]. Lymphoma survivors are substantially increasing

due to success in treatment modalities, producing a growing dependency on health care ser-

vices from diagnosis and treatment to follow-up and survivorship care [17]. Despite improve-

ments in survival rates, treatment toxicities are endured by patients [18]. Therefore, assessing
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needs and quality of life outcomes among people living with and after lymphoma is important

to understand better lymphoma survivorship and its influencing factors [19].

Scant guidance is currently available on measuring lymphoma survivors’ needs and quality

of life outcomes. Numerous quality-of-life instruments are used in the current literature on

lymphoma survivors, demonstrating a largely non-standardised approach to measuring differ-

ent quality-of-life outcomes. This has contributed to the impairment of meta-analytical analy-

sis to form conclusions and recommendations for this population [20]. Moreover, Goswami

and colleagues [21] reviewed the quality of life instruments available for haematological malig-

nancies; of the thirty instruments identified, only one was a lymphoma-specific tool (Func-

tional Assessment of Cancer Therapy—Lymphoma).

Conceptual uncertainties exist as to what constitutes a healthcare need. ’Unmet needs’ dis-

criminate between the needs experienced by survivors and those they wish for help in manag-

ing. ’Quality of life’ involves an individual’s perception of their position in life, which is

context-bound to their culture, values and way of life [22]. The two constructs of interest share

an interrelation and are commonly used in cancer survivorship research, a period that begins

at diagnosis and continues until the end of life [23, 24]. However, often the factors that have

the greatest impact on unmet needs and overall quality of life outcomes are not routinely cap-

tured. Thus the most prevalent survivorship issues may not always be the most impactful [25].

An issue for healthcare research is the range of available outcome measurement instru-

ments measuring the same constructs with further patient-reported outcome measures in

development. The diversity of available instruments leads to heterogeneity in the evidence gen-

erated, which is problematic for evidence-based recommendations. Choosing the most suitable

and applicable instrument is vital as selecting inappropriate or poor-quality instruments may

present bias in the conclusions of studies [26]. As the availability of generic, cancer-related,

and tumour-site-specific outcome measures increases, a review is required to assimilate evi-

dence on available instruments.

This research aims to evaluate the content and quality of instruments used with lymphoma

survivors for assessing the constructs of interest (unmet need and quality of life). The Consen-

sus-based Standards for selecting health Measurement Instruments (COSMIN) methodology

was developed explicitly for studies on health-related patient-reported outcomes [1] and will

support evidence for lymphoma-specific research in this current review. The objectives are:

i. To identify available instruments measuring the unmet needs and quality of life outcomes

of lymphoma survivors in current literature.

ii. To conduct a content comparison of the included instruments and appraise the pertinent

psychometric measurement properties.

iii. To provide evidence-based recommendations for applying patient-reported lymphoma-

specific outcome measurements in future research.

Methods

Study design

This systematic review was conducted and reported following the Preferred Reporting Items

for Systematic Reviews and Meta-Analysis (PRISMA) Guidelines [27, 28]. The ten-step proce-

dure developed by COSMIN for conducting a systematic review of outcome measures further

guides this study [29]. The COSMIN-validated Risk of Bias checklist supports evaluating

patient-reported outcome measures, and a user manual provides a step-by-step guide to
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instrument appraisal [29–31]. Measurement properties are only assessed if presented in the

selected article.

Search strategy

The authors conducted a recent review using a rapid review methodology and reflexive the-

matic analysis to gather current evidence on lymphoma survivors’ unmet needs and quality of

life outcomes [20]. The study focused on adult lymphoma survivors of any subtype or stage.

Five databases: CINAHL, EMBASE, Medline, PsycInfo and Scopus, were systematically

searched from 2006 –February 2022, limiting the search to English-language articles. A

researcher and an information retrieval specialist performed the search strategy and database

searches. Two independent reviewers screened and assessed the methodological quality of all

included studies. The full review methodology and methods are discussed elsewhere [20].

Articles included in this rapid review and their extracted data (i.e., details on the instru-

ments used) provided a list of instruments relevant to the construct and population of interest.

Thirty-six studies included in this review used thirty-one different outcome measurement

instruments in a population with at least fifty per cent lymphoma survivors. Next, the pub-

lished articles reporting the original development or validation of these instruments were

retrieved based on the citation(s) provided for each paper. In addition, the COSMIN Database

of Systematic Reviews of Outcome Measurement Instruments was searched to cross-check the

completeness of identified instruments for this population. The search terms for this database

included: “lymphoma”, “non-Hodgkin lymphoma”, “Hodgkin lymphoma”, “haematological

malignancy”, and “blood cancer”. All papers identified via this process were then imported

into Covidence for screening according to the inclusion and exclusion criteria of the review.

Eligibility criteria

The eligibility criteria are outlined in Population, Issue, Comparison, Outcome, Study

(PICOS) format in Table 1. Peer-reviewed articles reporting the evaluation of the psychometric

properties of relevant self-reported measures for unmet need or quality of life was restricted to

studies concentrating on the development or validation of a single instrument. One researcher

(V.B.) initially screened instruments, with verification by two other researchers (A.D. and

A-M.B.); discrepancies were resolved through discussion and required consensus to minimise

selection bias. Studies evaluating an instrument of interest but using a validation process with

another instrument were excluded from the review for two reasons: difficulty identifying such

articles systematically and interpreting their evidence [1].

Conceptual framework and content analysis

The Supportive Care Framework for Cancer Care was designed to conceptualise what type of

support cancer patients might require and how to approach planning for service delivery [32,

33]. The framework appropriately focuses on distinguishing between concerns experienced by

individuals with cancer. Identifying unmet needs offers informed evidence to guide where

help is required. The framework’s domains encompass the physical, psychological, emotional,

social, practical, informational, and spiritual needs of an individual with cancer [32]. Individ-

ual mapping of the content of items of the included instruments against the framework’s

domains was conducted to illustrate the fundamental domains of unmet needs addressed by

each instrument.

PLOS ONE Comparing unmet needs measures for lymphoma survivors

PLOS ONE | https://doi.org/10.1371/journal.pone.0290729 December 15, 2023 4 / 17

https://doi.org/10.1371/journal.pone.0290729


Assessment of measurement properties

The COnsensus-based Standards for selecting health Measurement Instruments (COSMIN)

methodology guided this evaluation [29–31]. If a study meets the standards for good methodo-

logical quality, the risk of bias is minimal [1]. The COSMIN taxonomy of measurement prop-

erties distinguishes consensus-based definitions of measurement properties and their order of

importance. Each present measurement property (structural validity, internal consistency, reli-

ability, measurement error, construct validity, and responsiveness) was evaluated for risk of

bias, so the prominent measurement properties identified received appraisal by one reviewer

(VB) with verifications by two reviewers (AD and AMB).

Results

Thirty-one instruments were identified [20]. Several were excluded (n = 19); some were too

specific (i.e., Functional Assessment of Chronic Illness Therapy–Fatigue, or Hospital Anxiety

and Stress Scale) (n = 9); others had the wrong outcome (i.e., Profile of Mood States) (n = 7) or

wrong population (i.e., Support Persons Unmet Needs Survey) (n = 2) (S1 Table). Therefore,

twelve instruments were identified across the reviewed studies that met the inclusion criteria:

four measured unmet needs and eight measured quality of life. The PRISMA flow diagram

(Fig 1) outlines the complete results process.

Study characteristics

Citation screening identified sixteen original articles reporting on developing and validating

the twelve included instruments. Characteristics of the instruments (e.g., purpose, indication)

and the study properties (e.g., sample characteristics, country of origin, instrument adminis-

tration) were extracted to facilitate comparison and analysis. Most instruments (n = 9) had a

generic cancer indication; two were generic quality of life measures (SF-36 and EQ-5D-5L)

commonly used with cancer survivors [34, 35], and one was lymphoma-specific (FACT-Lym)

[18]. Four different instruments focused on the construct of need: Cancer Survivor Unmet

Needs (CaSUN), 34-item Short-form Supportive Care Needs Survey (SCNS-SF34), Survivor

Unmet Needs Survey (SUNS), and Short-form Survivors Unmet Needs Survey (SF-SUNS).

Eight instruments focused on quality of life: EuroQol 5-Dimension, 5-Level instrument (EQ-

5D-5L), European Organisation for the Research and Treatment of Cancer Quality of Life

Questionnaire (EORTC QLQ-C30), The Functional Assessment of Cancer Therapy–General

(FACT-G), The Functional Assessment of Cancer Therapy–Lymphoma (FACT-Lym), Impact

Table 1. Eligibility criteria in PICOS format.

PEOS Inclusion Criteria Exclusion Criteria

Population Lymphoma survivors of any stage and subtype. Studies were included if they

included lymphoma survivors (>50%) in homogenous or heterogeneous

groups.

Populations that are not lymphoma cancer-specific.

Issue Instruments that collect data directly from participants. Content for patient-

reported outcomes questionnaires.

Experimental measurements or interventions. Not patient-reported

outcomes-based.

Comparison NA NA

Outcome The instrument should address one of two multidimensional constructs of

interest i) unmet need or ii) quality of life.

Constructs that do not meet the definition of needs and quality of life

or measure only a single aspect (i.e., anxiety or depression).

Study Development of validation studies on a single instrument. English language

only. Full-text reports.

Validation or comparison studies on more than one instrument.

Abstracts that need more information to enable adequate data

extraction.

https://doi.org/10.1371/journal.pone.0290729.t001
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of Cancer (IOC), Impact of Cancer Version 2 (IOCv2), and Quality of Life–Cancer Survivor

(QoL-CS).

The total number of items for instruments varied considerably from five items (EQ-5D-5L

and a visual analogue scale) to 89 items (SUNS). The recall period for instruments included

the last month (n = 3), the past week (n = 2), and today (n = 1), but some did not clearly define

this. Likert scales with five points were mainly used, with a higher score indicating more

Fig 1. PRISMA flow chart.

https://doi.org/10.1371/journal.pone.0290729.g001
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problems or a greater need for most instruments (Table 2). The completion time for instru-

ment questionnaires ranged from 5 to 24 minutes (mean = 12 minutes); a completion time

was not retrieved for four instruments (IOC, IOCv2, QoL-CS SF-SUNS). Quality-of-life

instruments were primarily developed in the U.S.A., with the EORTC QLQ-C30 and EQ-5D-

5L developed across multiple countries [35, 36]. Needs instruments originated from Australia

(55%) and Canada (45%) [5, 37–39], with one study for the SUNS developed in both countries

[40]. Sample sizes of the included studies ranged from 40 to 3,919 participants (Table 3). More

than half of the articles (56%) had lymphoma participants in the validation and development

studies, with almost 20% using a homogenous lymphoma sample [18, 41, 42]. Two articles

recruited participants with heterogeneous haematological cancers [40, 43].

Instruments varied in their targeted survivorship trajectory, including longer-term survivors

(CaSUN, IOC, IOCv2 and QoL-CS), more acute (EORTC QLQ-C30, FACT-G and FAC-

T-Lym), and a specified period of one to five years post-diagnosis (SUNS and SF-SUNS). Statis-

tical pooling of results for meta-analysis was not performed as there were not enough studies or

sufficiently similar studies to combine results [1]. Therefore, this study’s approach to synthesis

is the best evidence synthesis. This qualitative analysis considers the methodological quality of

studies, the homogeneity of studies, and a content comparison of the instruments [1].

Content comparison

Comparison of instrument content helps appraise a measure’s relevance for a specific purpose.

Each domain of the Supportive Care Framework (SCF) by Fitch [33] was addressed by at least

four instruments (Table 4).

All of the SCF frameworks domains are covered by the CaSUN. Six instruments

(SCNS-SF34, SUNS, SF-SUNS, IOC, IOCv2 and QoL-CS) had greater than 70% coverage with

the domains. Four instruments addressed more than half of the domains (EORTC QLQ-C30,

FACT-G, FACT-Lym and SF-36), with a generic instrument, the EQ-5D-5L, only covering

three domains, physical, emotional and practical. All included instruments addressed the emo-

tional domain, and a majority (n = 11, 92%) covered the practical domain. The physical and

social domains were represented by ten instruments each. The item content of seven instru-

ments related to the psychological domain but a minority of instruments (n = 4; 33%) specifi-

cally addressed either informational (CaSUN, SCNS-SF34, SUNS and SF-SUNS) or spiritual

(CaSUN, IOC, IOCv2, QoL-CS) needs within their items.

Measurement properties

Validity. The validation of psychometric tools ensures that measurements are accurate

and meaningful for their target population [44]. Content validity refers to the extent to which

an instrument measures what it is intended to measure [45–47]. Content validity was ade-

quately reported by 30% of included studies [5, 35, 37, 48, 49]. For instance, the IOC appropri-

ately reported its concept elicitation in a large qualitative sample of long-term cancer survivors

(n = 47) [48]. However, some studies provided limited reporting of qualitative methods under-

taken for item generation, while others only utilised quantitative survey methods (S1 Appen-

dix). Short-form instruments usually derive from an original longer-form instrument; the

reporting of the newer adapted instrument must reorientate the reader to what the construct

is; this is a limitation of the initial reporting for the SCNS-SF34 [38].

A construct is a broad topic for a study; it contains related dimensions (or subscales) treated

as a single theoretical concept. Structural validity measures the degree to which the scores of a

measurement instrument reflect the construct’s dimensionality [50]. The included instruments

mainly incorporated a multidimensional and discriminative approach. Confirmatory factor
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Table 2. Summary characteristics of unmet needs instruments (n = 4) and quality of life instruments (n = 8).

Instrument Objective Indication Content (total number of items) Response options Recall

period

Completion

time (minutes)

CaSUN To assess supportive care

needs in cancer survivors

Generic

cancer

Five subscales: existential survivorship,

comprehensive cancer care,

information, quality of life, and

relationships. Thirty-five unmet need

items, six positive change items and an

open-ended question (42 items)

5 point (higher score = greater

needs)

Last

month

10

SCNS-SF34 To assess the generic

needs of patients with

cancer

Generic

cancer (all

stages)

Five subscales: psychological, health

system & information, physical & daily

living, patient care & support, and

sexuality needs (34 items)

5 point (higher scores = greater

need)

Last

month

10

SF-SUNS A refined version of the

SUNS

Generic

cancer

Four subscales: information, financial

concerns, access & continuity of care,

relationships & emotional health (30

items)

5 point (higher scores = greater

need)

Last

month

Unclear

SUNS To assess the unmet

needs of cancer survivors

Generic

cancer

Five subscales: informational needs,

financial concerns, access & continuity

of care, relationships, emotional health

(89 items)

5 point (higher scores = greater

need)

Last

month

24

EQ-5D-5L To evaluate the generic

quality of life

Generic

Quality of life

Descriptive system: 5 dimensions

(mobility, self-care, usual activities,

pain/discomfort and anxiety/

depression) (5 items + Visual

Analogue Scale)

1-digit number (1–5) expresses

each dimension’s severity level (no

problems to extreme problems).

VAS 0–100 (worst to best health

imagined).

Today < 5

EORTC

QLQ-C30

To assess the quality of

life in various cancer

patient populations.

Generic

cancer

Nine subscales. Five functioning scales:

physical, role, emotional, social, and

cognitive. Three symptom scales: pain,

fatigue, nausea & vomiting. Six items:

dyspnoea, appetite, diarrhoea,

constipation, financial impact (30

items)

4 points (For physical and role

function, higher scores reflect

better health. For other items,

lower scores reflect better health)

Past Week 11–12

FACT-G To measure the quality of

life in people with cancer

Generic

cancer;

chronic

disease

Four subscales: physical well-being,

social / family well-being, emotional

well-being, and functional well-being

(27 items)

5 point (higher score = more

problems)

Past Week 5–10

FACT-Lym To assess the unique

issues of a lymphoma

diagnosis

Lymphoma Four subscales: physical wellbeing,

social/family wellbeing, emotional

wellbeing, functional wellbeing, and

additional concerns (42 items)

5 point (higher score = more

problems)

Past Week 10–15

IOCv2 A refined version of the

IOC

Generic

cancer

Eight subscales and two summary

scores (health awareness, body change,

positive and negative self-evaluation,

positive and negative life outlook, life

interferences, value of relationships,

meaning of cancer, and health worry)

(37 items)

5 point (higher score = more

problems)

Unclear Unclear

IOC To assess the impact of

cancer on the quality of

life and other aspects of

long-term cancer

survivors.

Generic

cancer

Ten subscales: health awareness, body

changes, health worries, positive and

negative self-evaluation, positive and

negative life outlook, social life

inferences, relationships and meaning

of cancer (81 items)

5 point (higher score = more

problems)

Some

items refer

to today

Unclear

QoL-CS To assess the quality of

life of long-term cancer

survivors

Generic

cancer

Four subscales: physical well-being,

psychological well-being, social well-

being, spiritual/existential well-being

(41 items)

10 point (higher scores = better

QoL)

Unclear Unclear

(Continued)
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analysis is preferred over explorative factor analysis when a strong theory about the instrument’s

structure is known, although both are useful in evaluating structural validity [31]. Several stud-

ies (44%) clearly described the use of exploratory factor analysis; its overarching goal is to iden-

tify the underlying relationships between measured variables [5, 37, 39, 41, 43, 48, 51].

Reliability. Reliability involves the degree to which the measurement is free from error

[50, 52]. Test-retest reliability measures the consistency of the same test over time [50] and

helps us understand how dependable a measurement instrument is. If the correlation between

the results at different time points is high, this is considered evidence for good test-retest reli-

ability. Intraclass correlation coefficients describe how strongly units in the same group resem-

ble each other [53]. Intraclass coefficients for all subscales of the following instruments were

calculated and inferred that the reliability for the FACT-G (0.81–0.92) was excellent, FAC-

T-Lym (0.61–0.87) was good to excellent, and SF-SUNS (0.45–0.74) was fair to good [18, 42,

54]. The Kappa (k) statistic’s strength of agreement ranges from <0.40 (fair), 0.41–0.60 (mod-

erate), 0.61–0.80 (substantial) and>0.81 (almost perfect) and provides a benchmark for inter-

pretation [53]. The test-retest reliability was low for the CaSUN (mean k = 0.13) and moderate

for the SUNS (mean k = 0.58). While statistical outputs, as outlined above, are reported as veri-

fications, the methods used to provide evidence for this reliability are mostly insufficiently

explained to validate their use or evidence in the context of a wider population (i.e., no confi-

dence intervals).

Internal consistency relates to how well an instrument measures what it aims to measure,

or in other words, the degree of interrelatedness among items [50]. Internal consistency only

requires one data set (i.e., calculated without repeating the test) and is assessed by Cronbach’s

alphas which quantifies the level of agreement on a standardised scale (0 to 1). Higher values

show higher agreement between items. Excellent internal consistency statistics (α =>0.70)

were found in all subscales for half of the included studies; this indicates a high degree of

homogeneity among the items with respective instruments [5, 18, 38, 39, 43, 49, 51].

Other measurement properties. The prominent measurement properties of these instru-

ments have been outlined above. However, other aspects warrant consideration, such as

responsiveness, which aims to detect change over time in the construct to be measured. A bar-

rier to assessing responsiveness is the need for more clarity about this measurement property

in the literature [1]. One key aspect of responsiveness is its application; it is relevant for mea-

surement instruments using an evaluative application (i.e., a longitudinal study measuring

change over time) [1]. Many of the included studies in this review discriminated between par-

ticipants at a single time-point, and therefore responsiveness is not an issue.

Table 2. (Continued)

Instrument Objective Indication Content (total number of items) Response options Recall

period

Completion

time (minutes)

SF-36 To measure the generic

quality of life

Generic

quality of life

Eight subscales: physical functioning,

mental health, role physical, role

emotional, social functioning, bodily

pain, general health perceptions and

vitality (36 items)

Varies with question Varies

(now, past

four

weeks)

< 10

CaSUN = Cancer Survivor Unmet Needs, SCNS-SF34 = 34-item Short-form Supportive Care Needs Survey, SF-SUNS = Short-form Survivors Unmet Needs Survey,

SUNS = Survivor Unmet Needs Survey, EQ-5D-5L = EuroQol 5-Dimension, 5-Level instrument, EORTC QLQ-C30 = European Organisation for the Research and

Treatment of Cancer Quality of Life Questionnaire, FACT-G = The Functional Assessment of Cancer Therapy–General, FACT-LYM = The Functional Assessment of

Cancer Therapy–Lymphoma, IOC = Impact of Cancer, IOCv2 = Impact of Cancer Version 2 and QoL-CS = Quality of Life–Cancer Survivor.

https://doi.org/10.1371/journal.pone.0290729.t002
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Table 3. Summary characteristics of the original development studies for unmet needs instruments (n = 7) and quality of life outcomes instruments (n = 9).

Instrument Original

development

study (author,

year)

Population Sample characteristics (%

lymphoma)

Disease duration Survivorship

stage

Instrument

administration

Country

CaSUN Hodgkinson

(2007)

n = 353 Heterogenous cancer

survivors

Diagnosed one or

more years earlier

and disease-free

1 to 15 years

post-diagnosis

Two hospital outpatient

clinics (breast cancer,

mixed cancers)

Australia

SCNS-SF34 Boyes (2009) n = 888 Heterogenous cancer

survivors

Unclear Unclear Secondary analysis from

nine cancer treatment

centres in one Australian

state

Australia

SF-SUNS Campbell (2014) n = 1,589 Heterogenous cancer

survivors (5.3% NHL)

12 to 60 months

post-cancer

diagnosis

1 to 5 years

post-diagnosis

Three population-based

cancer registries

Canada

Taylor (2018) n = 40 Homogenous lymphoma

patients (72.5% NHL,

27.5% HL)

Three months

post-treatment

completion

1 to 5 years

post-diagnosis

One tertiary hospital in

Australia

Australia

SUNS Campbell (2011) n = 550 Heterogenous cancer

survivors

12–60 months

post-cancer

diagnosis

1 to 5 years

post-diagnosis

Population-based cancer

registry

Canada

Hall (2013) n = 437 Heterogenous

haematological cancer

survivors (>50%

lymphoma)

1–60 months post-

cancer diagnosis

1 to 5 years

post-diagnosis

Australian and Canadian

cancer registries

Australia, Canada

Hall (2014) n = 715 Heterogeneous

haematological cancer

survivors (59% NHL,

6.2% other lymphoma)

Median time since

diagnosis was 35

months

1 to 5 years

post-diagnosis

Four Australian state

population-based cancer

registries

Australia

EQ-5D-5L Janssen (2013)

[64]

n = 3,919 Patients with chronic

conditions

NA NA Various administrations

in 5 countries

Denmark, England,

Italy, the

Netherlands, Poland

and Scotland

EORTC

QLQ-C30

Aaronson (1993) n = 305 Homogenous

nonresectable lung cancer

Unclear Unclear Health centres in 13

countries

USA

FACT-G Cella (1993) n = 854 Heterogenous cancer

patients (8% lymphoma

and leukaemia)

Unclear Unclear Medical centre, support

centre and from an

intervention study

USA

FACT-Lym Hlubocky (2013) n = 84 Homogenous NHL

patients (100% NHL)

At least two

months after

diagnosis of NHL

Unclear Three medical centres in

one city

USA

IOCv2 Crespi (2008) n = 1,840 Breast cancer survivors

and non-Hodgkin

lymphoma survivors (35%

NHL)

Five to ten years

post-diagnosis,

disease-free

Long-term

survivors

Cancer registries,

members of the previous

study

USA

Crespi (2010) n = 652 Homogenous NHL

survivors (100% NHL)

At least two years

post-diagnosis

Long-term

survivors

Cancer registries USA

IOC Zebrack (2006) n = 193 Heterogenous long-term

cancer survivors (25%

lymphoma)

Five to ten years

post-diagnosis,

disease-free, off

treatment

Long-term

survivors

One university cancer

registry

USA

QoL-CS Ferrell (1995) n = 686 Heterogenous cancer

patients (9% lymphoma,

8% HL)

4 to 538 months

post-diagnosis

Long-term

survivors

Cancer survivorship

mailing list

USA

(Continued)
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Cross-cultural validity should be considered when an instrument is used in culturally differ-

ent populations (i.e., ethnicity, language) and refers to the performance of a culturally adapted

instrument [50]. For example, one study found that haematological survivors (greater than

half had a lymphoma diagnosis) from Australia and Canada responded similarly to items on

the SUNS using logistic regression analysis [40]. However, few of the included tools have been

subject to cross-cultural testing.

Discussion

To provide optimal supportive cancer care, identifying patients’ perceived concerns and the

level of support needed is required [39]. Standardisation in selecting outcome measurement

instruments in specific research areas is warranted as it contributes to improved consistency in

reporting, enables comparisons, and synthesises findings [26]. The overarching purpose of this

review was to address the gap in current knowledge for adult lymphoma survivors by apprais-

ing and comparing the available unmet needs and quality of life self-report measures for use

with this population. As the number of lymphoma survivors continues to rise, so does their

dependency on health systems and services. However, current literature for this population is

disparate, and only one of the twelve included instruments was explicitly designed for use with

lymphoma survivors (FACT-Lym).

Table 3. (Continued)

Instrument Original

development

study (author,

year)

Population Sample characteristics (%

lymphoma)

Disease duration Survivorship

stage

Instrument

administration

Country

SF-36 McHorney (1994)

[65]

n = 3,445 Patients with chronic

medical and psychiatric

conditions

NA NA Various health centres in

three cities

USA

CaSUN = Cancer Survivor Unmet Needs, SCNS-SF34 = 34-item Short-form Supportive Care Needs Survey, SF-SUNS = Short-form Survivors Unmet Needs Survey,

SUNS = Survivor Unmet Needs Survey, EQ-5D-5L = EuroQol 5-Dimension, 5-Level instrument, EORTC QLQ-C30 = European Organisation for the Research and

Treatment of Cancer Quality of Life Questionnaire, FACT-G = The Functional Assessment of Cancer Therapy–General, FACT-LYM = The Functional Assessment of

Cancer Therapy–Lymphoma, IOC = Impact of Cancer, IOCv2 = Impact of Cancer Version 2 and QoL-CS = Quality of Life–Cancer Survivor.

https://doi.org/10.1371/journal.pone.0290729.t003

Table 4. Supportive care framework’s domains addressed by each included instrument (Fitch 2000, 2008).

Domains vs Instruments

C
aS

U
N

SC
N

S-
SF

34

SU
N

S

SF
-S

U
N

S

E
Q

-5
D

-5
L

E
O

R
T

C
Q

L
Q

-C
30

FA
C

T
-G

FA
C

T
-L

ym

IO
C

IO
C

v2

Q
oL

-C
S

SF
36

%
Se

le
ct

ed

Physical X X X X X X X X X X 83

Psychological X X X X X X X 58

Emotional X X X X X X X X X X X X 100

Social X X X X X X X X X X 83

Practical X X X X X X X X X X X 92

Informational X X X X 33

Spiritual X X X X 33

% Covered 100 71 71 71 43 57 57 57 87 87 71 57

https://doi.org/10.1371/journal.pone.0290729.t004

PLOS ONE Comparing unmet needs measures for lymphoma survivors

PLOS ONE | https://doi.org/10.1371/journal.pone.0290729 December 15, 2023 11 / 17

https://doi.org/10.1371/journal.pone.0290729.t003
https://doi.org/10.1371/journal.pone.0290729.t004
https://doi.org/10.1371/journal.pone.0290729


Several instruments were found to measure unmet needs and quality of life outcomes in

this population. This implies a need for more consensus on the most suitable instrument for

this group. This heterogeneity of instruments makes conducting a comparison of studies chal-

lenging. Furthermore, it poses limitations for international research efforts focused on improv-

ing or responding to the needs of lymphoma survivors. The principal psychometric

measurement properties reported in the reviewed studies are structural validity, internal con-

sistency, reproducibility, and content validity (S1 Appendix). The psychometric data in the

published literature needs to be more comprehensive, and the validity and reliability of evi-

dence for available needs assessment tools are limited [55–57].

Similar to other systematic reviews on instrument selection, the included instruments for

this review were not examined for all psychometric properties, and evidence for responsive-

ness was scarce [58, 59]. The COSMIN methodology aims for more standardisation in using

outcome measurement instruments [26]. Improved reporting of the aims and related methods

is required to permit a greater level of interpretation regarding the precision and the applica-

bility of results in instrument development. Thus, providing a better indication of the suitabil-

ity and strength of the results.

It was difficult to discern conclusively which measure was the most valid and reliable given

that no study assessed all psychometric properties with variation in the psychometric properties

they selected to assess. However, the tools with the most comprehensively reported psychomet-

ric properties were the SUNS and SF-SUNS [5, 39]. All included unmet needs instruments were

developed in Australia or Canada. The FACT-G and its module for lymphoma, FACT-Lym,

have been identified for lymphoma survivors. The original study for its development was con-

ducted with a non-Hodgkin lymphoma sample [18]. All included quality of life instruments

were developed in the USA except one (EQ-5D-5L). Therefore, the psychometric testing for

included instruments outside the countries they were developed is limited. Cultural relevance is

an important factor in instrument selection as popularity may not consider the sustainability of

the instrument’s relevance as treatments and models of care evolve, and new technology

becomes available. The awareness surrounding the cultural relevance of an instrument and the

cultural nuances which might affect cancer survivors’ capacity to communicate their needs and

quality of life via self-reported outcome measures requires attention [60].

The acceptability of the selected instrument to the study’s population stage of survivorship

should be considered. There are several options for long-term survivorship (IOC, IOCv2,

QoL-CS, and CaSUN), while the SUNS and SF-SUNS are specific to one to five years post-

diagnosis. Cancer survivors are prone to fatigue and impaired cognitive functioning. There-

fore, the feasibility of instruments (i.e., fewer items and shorter time to completion) should

receive prominent attention; the EQ-5D-5L, EORTC QLQ-C30 and SF-SUNS are the shortest

included instruments with thirty or fewer items. By using shorter instruments, there may be

fewer participant burdens, potentially a higher response rate, and fewer missing values [61].

There was significant variation between the number of items and domains across instruments.

Half of the included quality-of-life instruments were developed in the 1990s, compared to the

development of unmet needs instruments published from 2007 onwards. The reporting of

unmet needs instruments was more comprehensive than the quality of life instruments, allow-

ing more clarity in the extraction of the aims and methods of psychometric analysis. The

domains of informational needs and spiritual needs received the least attention, with the

CaSUN having the most coverage of domains of need [37, 62].

In the reviewed literature, statistical tests are common to evaluate reliability. However, the

rationale for selecting specific reliability tests and assumptions and parameters underpinning

the selected test often needs to be stated, representing a significant limitation of the literature.

Statements like ‘reliability were assessed using intraclass correlation coefficient’ are made
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without noting important distinctions in its assumptions and evidence for its selection to facil-

itate appropriate interpretation. For instance, vague statements are made on the range of

results rather than the specific subscale and overall scale results [29].

The COSMIN methodology provides comprehensive resources to assess instruments’ psy-

chometric measurement properties [29, 50]. These resources are significant for researchers

developing research projects and evaluating their choice of the measurement instrument.

However, barriers to its implementation exist, including the time, skill and knowledge base

required to assess the COSMIN checklist [63]. The checklist has 114 items; ninety-six are

related to psychometric properties; thus, considerable time is required to become acquainted

with the COSMIN taxonomy and tools. Its use is a complex activity with limited or not suffi-

ciently similar studies to enable the effective combination of results (i.e., statistical pooling).

The complexity of this tool may limit the application and use of COSMIN to compare instru-

ments across diverse health issues. An exploration of how the tool has been applied to date is

recommended to establish whether there are opportunities to develop short-form versions of

the tool to support rapid decision-making for tools in clinical environments.

Limitations

While efforts were made to comprehensively review all relevant instruments for the population

and outcomes of interest, this review is not exhaustive. Instruments may have extensive valida-

tion within studies not detected in this review. The review was limited to English language

publications, and instruments in other languages (i.e., studies examining cross-cultural accept-

ability) may have been missed. A prospective protocol registration for this review was not con-

ducted. However, a rigorous and systematic approach was conducted to identify instruments

and evaluate their content and psychometric properties for lymphoma cancer patients and

survivors.

Conclusion

Standardisation in selecting outcome measurement instruments in specific research areas is

warranted as it contributes to improved consistency in reporting and reduces difficulties in

comparing and synthesising findings [26]. There is a continued need to work in partnership

with lymphoma survivors to ensure that future care is responsive to the concerns of this popu-

lation. Like other tumour-site-specific research, lymphoma survivors, a substantially increas-

ing cohort, will benefit from focused research. Healthcare professionals endeavour to ensure

that physical or mechanical tools (i.e., a sphygmomanometer) provide accurate information

with each use (i.e., correct blood pressure reading). This concern should be granted to using

measurement instruments about their validity and reliability in research and broader clinical

practice. However, selecting outcome measures for specific purposes is complex, involving

conceptual considerations (i.e., defining the construct and population), practical aspects (i.e.,

the burden for patients and costs) and quality aspects assessed by different measurement prop-

erties. Further studies are warranted to assess the measurement properties of existing instru-

ments, especially for structural validity, cross-cultural validity and reliability.

This review provides a platform for instrument comparisons for adult lymphoma survivors,

with suggestions for important factors to consider in systematically selecting unmet needs and

quality of life self-report measures. Primarily focused on approaches for research, this review

has provided steps to consider for clinical applications. In selecting measurement instruments,

researchers should consider research objectives, study design, psychometric properties, feasi-

bility, and the pros and cons of using more than one measure.

PLOS ONE Comparing unmet needs measures for lymphoma survivors

PLOS ONE | https://doi.org/10.1371/journal.pone.0290729 December 15, 2023 13 / 17

https://doi.org/10.1371/journal.pone.0290729


Supporting information

S1 Table. Excluded instruments.

(DOCX)

S1 Checklist. PRISMA checklist.

(DOCX)

S1 Appendix. The reliability and validity of unmet needs and quality of life instruments

used with adult lymphoma survivors.

(DOCX)

Author Contributions

Conceptualization: Vanessa Boland, Amanda Drury, Anne-Marie Brady.

Data curation: Vanessa Boland, Amanda Drury, Anne-Marie Brady.

Formal analysis: Vanessa Boland, Amanda Drury, Anne-Marie Brady.

Investigation: Vanessa Boland.

Methodology: Vanessa Boland, Amanda Drury, Anne-Marie Brady.

Project administration: Vanessa Boland, Amanda Drury, Anne-Marie Brady.

Resources: Vanessa Boland, Amanda Drury, Anne-Marie Brady.

Software: Vanessa Boland.

Supervision: Amanda Drury, Anne-Marie Brady.

Validation: Vanessa Boland, Amanda Drury, Anne-Marie Brady.

Visualization: Vanessa Boland.

Writing – original draft: Vanessa Boland, Amanda Drury, Anne-Marie Brady.

Writing – review & editing: Vanessa Boland, Amanda Drury, Anne-Marie Brady.

References
1. De Vet HC, Terwee CB, Mokkink LB, Knol DL. Measurement in medicine: a practical guide: Cambridge

university press; 2011.

2. Wen K-Y, Gustafson DH. Needs assessment for cancer patients and their families. Health and quality

of life outcomes. 2004; 2(1):1–12. https://doi.org/10.1186/1477-7525-2-11 PMID: 14987334

3. Richardson A, Medina J, Brown V, Sitzia J. Patients’ needs assessment in cancer care: a review of

assessment tools. Supportive Care in Cancer. 2007; 15(10):1125–44. https://doi.org/10.1007/s00520-

006-0205-8 PMID: 17235503

4. McDowell ME, Occhipinti S, Ferguson M, Dunn J, Chambers SK. Predictors of change in unmet sup-

portive care needs in cancer. Psychooncology. 2010; 19(5):508–16. https://doi.org/10.1002/pon.1604

PMID: 19598292

5. Campbell HS, Sanson-Fisher R, Turner D, Hayward L, Wang XS, Taylor-Brown J. Psychometric prop-

erties of cancer survivors’ unmet needs survey. Supportive Care in Cancer. 2011; 19(2):221–30.

6. Valderas JM, Kotzeva A, Espallargues M, Guyatt G, Ferrans CE, Halyard MY, et al. The impact of mea-

suring patient-reported outcomes in clinical practice: a systematic review of the literature. Quality of Life

Research. 2008; 17(2):179–93. https://doi.org/10.1007/s11136-007-9295-0 PMID: 18175207

7. Ahmed S, Berzon RA, Revicki DA, Lenderking WR, Moinpour CM, Basch E, et al. The Use of Patient-

reported Outcomes (PRO) Within Comparative Effectiveness Research: Implications for Clinical Prac-

tice and Health Care Policy. Medical Care. 2012; 50(12):1060–70. https://doi.org/10.1097/MLR.

0b013e318268aaff PMID: 22922434

PLOS ONE Comparing unmet needs measures for lymphoma survivors

PLOS ONE | https://doi.org/10.1371/journal.pone.0290729 December 15, 2023 14 / 17

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0290729.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0290729.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0290729.s003
https://doi.org/10.1186/1477-7525-2-11
http://www.ncbi.nlm.nih.gov/pubmed/14987334
https://doi.org/10.1007/s00520-006-0205-8
https://doi.org/10.1007/s00520-006-0205-8
http://www.ncbi.nlm.nih.gov/pubmed/17235503
https://doi.org/10.1002/pon.1604
http://www.ncbi.nlm.nih.gov/pubmed/19598292
https://doi.org/10.1007/s11136-007-9295-0
http://www.ncbi.nlm.nih.gov/pubmed/18175207
https://doi.org/10.1097/MLR.0b013e318268aaff
https://doi.org/10.1097/MLR.0b013e318268aaff
http://www.ncbi.nlm.nih.gov/pubmed/22922434
https://doi.org/10.1371/journal.pone.0290729


8. Marshall S, Haywood K, Fitzpatrick R. Impact of patient-reported outcome measures on routine prac-

tice: a structured review. Journal of evaluation in clinical practice. 2006; 12(5):559–68. https://doi.org/

10.1111/j.1365-2753.2006.00650.x PMID: 16987118

9. Pereira MG, Vilaça M, Pereira M, Ferreira G, Monteiro S, Coelho H, et al. The mediator role of unmet

needs on quality of life in myeloma patients. Quality of Life Research. 2020; 29(10):2641–50. https://

doi.org/10.1007/s11136-020-02511-8 PMID: 32356277

10. Esser P, Kuba K, Mehnert A, Johansen C, Hinz A, Lordick F, et al. Quality of life in survivors of hemato-

logical malignancies stratified by cancer type, time since diagnosis and stem cell transplantation. Euro-

pean journal of haematology. 2018; 101(3):340–8. https://doi.org/10.1111/ejh.13104 PMID: 29858505

11. Chen L, Payne JB, Dance KV, Imbody CB, Ho CD, Ayers AA, et al. Priorities for Rural Lymphoma Survi-

vors: A Qualitative Study. Clinical Lymphoma, Myeloma and Leukemia. 2020; 20(1):47–52.

12. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global Cancer Statistics

2020: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries.

CA: A Cancer Journal for Clinicians. 2021; 71(3):209–49. https://doi.org/10.3322/caac.21660 PMID:

33538338

13. Swerdlow SH, Campo E, Pileri SA, Harris NL, Stein H, Siebert R, et al. The 2016 revision of the World

Health Organization classification of lymphoid neoplasms. Blood, The Journal of the American Society

of Hematology. 2016; 127(20):2375–90. https://doi.org/10.1182/blood-2016-01-643569 PMID:

26980727

14. Armitage JO, Gascoyne RD, Lunning MA, Cavalli F. Non-Hodgkin lymphoma. The Lancet. 2017; 390

(10091):298–310.

15. Howell DA, Hart RI, Smith AG, Roman E, Macleod U, Patmore R. Disease-related factors affecting

timely lymphoma diagnosis: A qualitative study exploring patient experiences. British Journal of General

Practice. 2019; 69(679):E134–E45. https://doi.org/10.3399/bjgp19X701009 PMID: 30692091

16. Ng AK, LaCasce A, Travis LB. Long-term complications of lymphoma and its treatment. Journal of Clini-

cal Oncology. 2011; 29(14):1885–92. https://doi.org/10.1200/JCO.2010.32.8427 PMID: 21483015

17. Frick MA, Vachani CC, Hampshire MK, Bach C, Arnold-Korzeniowski K, Metz JM, et al. Patient-

Reported Survivorship Care Practices and Late Effects After Treatment of Hodgkin and Non-Hodgkin

Lymphoma. JCO clinical cancer informatics. 2018; 2:1–10. https://doi.org/10.1200/CCI.18.00015

PMID: 30652594

18. Hlubocky FJ, Webster K, Cashy J, Beaumont J, Cella D. The Development and Validation of a Measure

of Health-Related Quality of Life for Non-Hodgkin’s Lymphoma: The Functional Assessment of Cancer

Therapy—Lymphoma (FACT-Lym). Lymphoma. 2013; 2013:147176.

19. Lekdamrongkul P, Pongthavornkamol K, Molassiotis A, Sriyuktasuth A, Siritanaratkul N, Chansatitporn

N. Exploring health-related quality of life among non-Hodgkin’s lymphoma survivors after completion of

primary treatment: a cross-sectional study in Thailand. Supportive Care in Cancer. 2021; 29:6511–22.

20. Boland V, Drury A, Sheaf G, Brady AM. Living with or beyond lymphoma: A rapid review of the unmet

needs of lymphoma survivors. Psycho-Oncology. 2022.

21. Goswami P, Khatib Y, Salek S. Haematological malignancy: Are we measuring what is important to

patients? A systematic review of quality-of-life instruments. European Journal of Haematology. 2019;

102(4):279–311. https://doi.org/10.1111/ejh.13203 PMID: 30556217

22. World Health Organisation. The World Health Organization Quality of Life assessment (WHOQOL):

position paper from the World Health Organization. Social Science and Medicine,. 1995; 41(10):1403–

9. https://doi.org/10.1016/0277-9536(95)00112-k PMID: 8560308

23. Khan NF, Rose PW, Evans J. Defining cancer survivorship: a more transparent approach is needed.

Journal of Cancer Survivorship. 2012; 6(1):33–6. https://doi.org/10.1007/s11764-011-0194-6 PMID:

21904942

24. Drury A, Payne S, Brady A-M. Cancer survivorship: advancing the concept in the context of colorectal

cancer. European Journal of Oncology Nursing. 2017; 29:135–47. https://doi.org/10.1016/j.ejon.2017.

06.006 PMID: 28720260

25. Drury A, Payne S, Brady A-M. Prevalence vs impact: a mixed methods study of survivorship issues in

colorectal cancer. Quality of Life Research. 2022; 31(4):1117–34. https://doi.org/10.1007/s11136-021-

02975-2 PMID: 34417713

26. Mokkink LB, Prinsen CAC, Bouter LM, Vet HCWD, Terwee CB. The COnsensus-based Standards for

the selection of health Measurement INstruments (COSMIN) and how to select an outcome measure-

ment instrument. Brazilian Journal of Physical Therapy. 2016; 20(2):105–13. https://doi.org/10.1590/

bjpt-rbf.2014.0143 PMID: 26786084

27. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-

analyses: the PRISMA statement. BMJ. 2009; 339(jul21 1):b2535–b.

PLOS ONE Comparing unmet needs measures for lymphoma survivors

PLOS ONE | https://doi.org/10.1371/journal.pone.0290729 December 15, 2023 15 / 17

https://doi.org/10.1111/j.1365-2753.2006.00650.x
https://doi.org/10.1111/j.1365-2753.2006.00650.x
http://www.ncbi.nlm.nih.gov/pubmed/16987118
https://doi.org/10.1007/s11136-020-02511-8
https://doi.org/10.1007/s11136-020-02511-8
http://www.ncbi.nlm.nih.gov/pubmed/32356277
https://doi.org/10.1111/ejh.13104
http://www.ncbi.nlm.nih.gov/pubmed/29858505
https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://doi.org/10.1182/blood-2016-01-643569
http://www.ncbi.nlm.nih.gov/pubmed/26980727
https://doi.org/10.3399/bjgp19X701009
http://www.ncbi.nlm.nih.gov/pubmed/30692091
https://doi.org/10.1200/JCO.2010.32.8427
http://www.ncbi.nlm.nih.gov/pubmed/21483015
https://doi.org/10.1200/CCI.18.00015
http://www.ncbi.nlm.nih.gov/pubmed/30652594
https://doi.org/10.1111/ejh.13203
http://www.ncbi.nlm.nih.gov/pubmed/30556217
https://doi.org/10.1016/0277-9536(95)00112-k
http://www.ncbi.nlm.nih.gov/pubmed/8560308
https://doi.org/10.1007/s11764-011-0194-6
http://www.ncbi.nlm.nih.gov/pubmed/21904942
https://doi.org/10.1016/j.ejon.2017.06.006
https://doi.org/10.1016/j.ejon.2017.06.006
http://www.ncbi.nlm.nih.gov/pubmed/28720260
https://doi.org/10.1007/s11136-021-02975-2
https://doi.org/10.1007/s11136-021-02975-2
http://www.ncbi.nlm.nih.gov/pubmed/34417713
https://doi.org/10.1590/bjpt-rbf.2014.0143
https://doi.org/10.1590/bjpt-rbf.2014.0143
http://www.ncbi.nlm.nih.gov/pubmed/26786084
https://doi.org/10.1371/journal.pone.0290729


28. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020

statement: an updated guideline for reporting systematic reviews. International Journal of Surgery.

2021; 88:105906. https://doi.org/10.1016/j.ijsu.2021.105906 PMID: 33789826

29. Prinsen CA, Mokkink LB, Bouter LM, Alonso J, Patrick DL, De Vet HC, et al. COSMIN guideline for sys-

tematic reviews of patient-reported outcome measures. Quality of life research. 2018; 27(5):1147–57.

https://doi.org/10.1007/s11136-018-1798-3 PMID: 29435801

30. Terwee CB, Prinsen CA, Chiarotto A, Westerman MJ, Patrick DL, Alonso J, et al. COSMIN methodol-

ogy for evaluating the content validity of patient-reported outcome measures: a Delphi study. Quality of

Life Research. 2018; 27(5):1159–70. https://doi.org/10.1007/s11136-018-1829-0 PMID: 29550964

31. Mokkink L, Prinsen C, Patrick D, Alonso J, Bouter L, Vet H, et al. Guideline for systematic reviews of

outcome measurement instruments. 2018.

32. Fitch M. Supportive care framework. Canadian Oncology Nursing Journal/Revue canadienne de soins

infirmiers en oncologie. 2008; 18(1):6–14. https://doi.org/10.5737/1181912x181614 PMID: 18512565

33. Fitch M. Providing supportive care for individuals living with cancer. Toronto: Ontario Cancer Treatment

and Research Foundation. 1994;23.

34. Ware JE, Jr., Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. Conceptual frame-

work and item selection. Med Care. 1992; 30(6):473–83. PMID: 1593914

35. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Development and preliminary testing

of the new five-level version of EQ-5D (EQ-5D-5L). Quality of Life Research. 2011; 20(10):1727–36.

https://doi.org/10.1007/s11136-011-9903-x PMID: 21479777

36. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al. The European Organization

for Research and Treatment of Cancer QLQ-C30: a quality-of-life instrument for use in international clin-

ical trials in oncology. J Natl Cancer Inst. 1993; 85(5):365–76. https://doi.org/10.1093/jnci/85.5.365

PMID: 8433390

37. Hodgkinson K, Butow P, Hunt G, Pendlebury S, Hobbs K, Lo SK, et al. The development and evaluation

of a measure to assess cancer survivors’ unmet supportive care needs: the CaSUN (Cancer Survivors’

Unmet Needs measure). Psycho-Oncology: Journal of the Psychological, Social and Behavioral Dimen-

sions of Cancer. 2007; 16(9):796–804. https://doi.org/10.1002/pon.1137 PMID: 17177268

38. Boyes A, Girgis A, Lecathelinais C. Brief assessment of adult cancer patients’ perceived needs: devel-

opment and validation of the 34-item Supportive Care Needs Survey (SCNS-SF34). Journal of evalua-

tion in clinical practice. 2009; 15(4):602–6. https://doi.org/10.1111/j.1365-2753.2008.01057.x PMID:

19522727

39. Campbell HS, Hall AE, Sanson-Fisher RW, Barker D, Turner D, Taylor-Brown J. Development and vali-

dation of the Short-Form Survivor Unmet Needs Survey (SF-SUNS). Supportive Care in Cancer. 2014;

22(4):1071–9. https://doi.org/10.1007/s00520-013-2061-7 PMID: 24292016

40. Hall A, Campbell HS, Sanson-Fisher R, Lynagh M, D’Este C, Burkhalter R, et al. Unmet needs of Aus-

tralian and Canadian haematological cancer survivors: a cross-sectional international comparative

study. Psycho-Oncology. 2013; 22(9):2032–8. https://doi.org/10.1002/pon.3247 PMID: 23436539

41. Crespi CM, Smith SK, Petersen L, Zimmerman S, Ganz PA. Measuring the impact of cancer: a compar-

ison of non-Hodgkin lymphoma and breast cancer survivors. Journal of Cancer Survivorship. 2010; 4

(1):45–58. https://doi.org/10.1007/s11764-009-0106-1 PMID: 19967410

42. Taylor K, Bulsara M, Monterosso L. Test-Retest Reliability of the Short-Form Survivor Unmet Needs

Survey. Asia-Pacific Journal of Oncology Nursing. 2018; 5(2):165–71. https://doi.org/10.4103/apjon.

apjon_4_18 PMID: 29607376

43. Hall A, D’Este C, Tzelepis F, Lynagh M, Sanson-Fisher R. Factors associated with haematological can-

cer survivors experiencing a high level of unmet need across multiple items of supportive care: a cross-

sectional survey study. Supportive Care in Cancer. 2014; 22(11):2899–909. https://doi.org/10.1007/

s00520-014-2264-6 PMID: 24828759

44. Aldridge VK, Dovey TM, Wade A. Assessing test-retest reliability of psychological measures: Persistent

methodological problems. European Psychologist. 2017; 22(4):207.

45. Lynn M. Determination and Quantification Of Content Validity. Nursing Research. 1986; 35(6):382–6.

PMID: 3640358

46. Waltz CF, Strickland OL, Lenz ER. Measurement in nursing and health research: Springer publishing

company; 2010.

47. Polit DF, Beck CT. Nursing research: Principles and methods: Lippincott Williams & Wilkins; 2004.

48. Zebrack BJ, Ganz PA, Bernaards CA, Petersen L, Abraham L. Assessing the impact of cancer: devel-

opment of a new instrument for long-term survivors. Psycho-Oncology: Journal of the Psychological,

Social and Behavioral Dimensions of Cancer. 2006; 15(5):407–21. https://doi.org/10.1002/pon.963

PMID: 16097041

PLOS ONE Comparing unmet needs measures for lymphoma survivors

PLOS ONE | https://doi.org/10.1371/journal.pone.0290729 December 15, 2023 16 / 17

https://doi.org/10.1016/j.ijsu.2021.105906
http://www.ncbi.nlm.nih.gov/pubmed/33789826
https://doi.org/10.1007/s11136-018-1798-3
http://www.ncbi.nlm.nih.gov/pubmed/29435801
https://doi.org/10.1007/s11136-018-1829-0
http://www.ncbi.nlm.nih.gov/pubmed/29550964
https://doi.org/10.5737/1181912x181614
http://www.ncbi.nlm.nih.gov/pubmed/18512565
http://www.ncbi.nlm.nih.gov/pubmed/1593914
https://doi.org/10.1007/s11136-011-9903-x
http://www.ncbi.nlm.nih.gov/pubmed/21479777
https://doi.org/10.1093/jnci/85.5.365
http://www.ncbi.nlm.nih.gov/pubmed/8433390
https://doi.org/10.1002/pon.1137
http://www.ncbi.nlm.nih.gov/pubmed/17177268
https://doi.org/10.1111/j.1365-2753.2008.01057.x
http://www.ncbi.nlm.nih.gov/pubmed/19522727
https://doi.org/10.1007/s00520-013-2061-7
http://www.ncbi.nlm.nih.gov/pubmed/24292016
https://doi.org/10.1002/pon.3247
http://www.ncbi.nlm.nih.gov/pubmed/23436539
https://doi.org/10.1007/s11764-009-0106-1
http://www.ncbi.nlm.nih.gov/pubmed/19967410
https://doi.org/10.4103/apjon.apjon_4_18
https://doi.org/10.4103/apjon.apjon_4_18
http://www.ncbi.nlm.nih.gov/pubmed/29607376
https://doi.org/10.1007/s00520-014-2264-6
https://doi.org/10.1007/s00520-014-2264-6
http://www.ncbi.nlm.nih.gov/pubmed/24828759
http://www.ncbi.nlm.nih.gov/pubmed/3640358
https://doi.org/10.1002/pon.963
http://www.ncbi.nlm.nih.gov/pubmed/16097041
https://doi.org/10.1371/journal.pone.0290729


49. Ferrell BR, Hassey Dow K, Grant M. Measurement of the quality of life in cancer survivors. Quality of

Life Research. 1995; 4(6):523–31. https://doi.org/10.1007/BF00634747 PMID: 8556012

50. Mokkink L, Terwee C, Patrick D, Alonso J, Stratford P, Knol D, et al. International consensus on taxon-

omy, terminology, and definitions of measurement properties for health-related patient-reported out-

comes: results of the COSMIN study. Journal of Clinical Epidemiology (accepted for publication). 2010.

51. Crespi CM, Ganz PA, Petersen L, Castillo A, Caan B. Refinement and psychometric evaluation of the

impact of cancer scale. JNCI: Journal of the National Cancer Institute. 2008; 100(21):1530–41. https://

doi.org/10.1093/jnci/djn340 PMID: 18957678

52. Kimberlin CL, Winterstein AG. Validity and reliability of measurement instruments used in research.

American Journal of Health-System Pharmacy. 2008; 65(23):2276–84. https://doi.org/10.2146/

ajhp070364 PMID: 19020196

53. Landis JR, Koch GG. The measurement of observer agreement for categorical data. biometrics.

1977:159–74. PMID: 843571

54. Cella DF, Tulsky DS, Gray G, Sarafian B, Linn E, Bonomi A, et al. The Functional Assessment of Can-

cer Therapy scale: development and validation of the general measure. J Clin Oncol. 1993; 11(3):570–

9. https://doi.org/10.1200/JCO.1993.11.3.570 PMID: 8445433

55. Jiao M, Hall A, Nolte L, Piper A, Lisy K, Jefford M. A rapid review of needs assessment tools for post-

treatment cancer survivors. European journal of cancer care. 2018; 27(2):e12764. https://doi.org/10.

1111/ecc.12764 PMID: 28921739

56. Jiao M, Hall A, Jefford M, Piper A. Needs assessment tools for post-treatment cancer survivors: literature

review. Melbourne: Australian Cancer Survivorship Centre, Peter MacCallum Cancer Centre. 2015.

57. Taylor K, Monterosso L. Systematic review of the tools used to assess the informational and practical

needs of acute leukaemia and lymphoma survivors. Australian Journal of Cancer Nursing, The. 2016;

17(1):6–13.

58. Wang Y, Yin M, Zhu S, Chen X, Zhou H, Qian W. Patient-reported outcome measures used in patients

undergoing total knee arthroplasty. Bone & Joint Research. 2021; 10(3):203–17. https://doi.org/10.

1302/2046-3758.103.BJR-2020-0268.R1 PMID: 33734821

59. Rezai M, Kolne K, Bui S, Lindsay S. Measures of Workplace Inclusion: A Systematic Review Using the

COSMIN Methodology. Journal of Occupational Rehabilitation. 2020; 30(3):420–54. https://doi.org/10.

1007/s10926-020-09872-4 PMID: 31939009

60. Fawcett J. The cultural relevance of research instruments,. Journal of Advanced Nursing. 2011; 67

(10):2079-.

61. Cheung YB, Goh C, Wong LC, Ng GY, Lim WT, Leong SS, et al. Quick-FLIC: validation of a short ques-

tionnaire for assessing quality of life of cancer patients. British Journal of Cancer. 2004; 90(9):1747–52.

https://doi.org/10.1038/sj.bjc.6601782 PMID: 15150626

62. Fitch M. Supportive care for cancer patients. Hosp Q. 2000; 3(4):39–46. https://doi.org/10.12927/hcq..

16542 PMID: 11482268

63. Kwok EYL, Rosenbaum P, Thomas-Stonell N, Cunningham BJ. Strengths and challenges of the COS-

MIN tools in outcome measures appraisal: A case example for speech–language therapy. International

Journal of Language & Communication Disorders. 2021; 56(2):313–29. https://doi.org/10.1111/1460-

6984.12603 PMID: 33580576

64. Janssen M. F., et al. (2013). "Measurement properties of the EQ-5D-5L compared to the EQ-5D-3L

across eight patient groups: a multi-country study." Quality of Life Research 22(7): 1717–1727. https://

doi.org/10.1007/s11136-012-0322-4 PMID: 23184421

65. McHorney C. A., et al. (1994). "The MOS 36-item Short-Form Health Survey (SF-36): III. Tests of data

quality, scaling assumptions, and reliability across diverse patient groups." Medical care: 40–66. https://

doi.org/10.1097/00005650-199401000-00004 PMID: 8277801

PLOS ONE Comparing unmet needs measures for lymphoma survivors

PLOS ONE | https://doi.org/10.1371/journal.pone.0290729 December 15, 2023 17 / 17

https://doi.org/10.1007/BF00634747
http://www.ncbi.nlm.nih.gov/pubmed/8556012
https://doi.org/10.1093/jnci/djn340
https://doi.org/10.1093/jnci/djn340
http://www.ncbi.nlm.nih.gov/pubmed/18957678
https://doi.org/10.2146/ajhp070364
https://doi.org/10.2146/ajhp070364
http://www.ncbi.nlm.nih.gov/pubmed/19020196
http://www.ncbi.nlm.nih.gov/pubmed/843571
https://doi.org/10.1200/JCO.1993.11.3.570
http://www.ncbi.nlm.nih.gov/pubmed/8445433
https://doi.org/10.1111/ecc.12764
https://doi.org/10.1111/ecc.12764
http://www.ncbi.nlm.nih.gov/pubmed/28921739
https://doi.org/10.1302/2046-3758.103.BJR-2020-0268.R1
https://doi.org/10.1302/2046-3758.103.BJR-2020-0268.R1
http://www.ncbi.nlm.nih.gov/pubmed/33734821
https://doi.org/10.1007/s10926-020-09872-4
https://doi.org/10.1007/s10926-020-09872-4
http://www.ncbi.nlm.nih.gov/pubmed/31939009
https://doi.org/10.1038/sj.bjc.6601782
http://www.ncbi.nlm.nih.gov/pubmed/15150626
https://doi.org/10.12927/hcq..16542
https://doi.org/10.12927/hcq..16542
http://www.ncbi.nlm.nih.gov/pubmed/11482268
https://doi.org/10.1111/1460-6984.12603
https://doi.org/10.1111/1460-6984.12603
http://www.ncbi.nlm.nih.gov/pubmed/33580576
https://doi.org/10.1007/s11136-012-0322-4
https://doi.org/10.1007/s11136-012-0322-4
http://www.ncbi.nlm.nih.gov/pubmed/23184421
https://doi.org/10.1097/00005650-199401000-00004
https://doi.org/10.1097/00005650-199401000-00004
http://www.ncbi.nlm.nih.gov/pubmed/8277801
https://doi.org/10.1371/journal.pone.0290729

