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Background. Diabetes mellitus is a widely diffused chronic condition which impacts on several aspects of patients’ lives. In the
current clinical practice, the implementation in the clinical routine of monitoring systems of patients’ outcomes has led to an
increased generation and use of several measures for the assessment of patients’ quality of life (QOL). Nevertheless, this
construct appears to be particularly complex, and its operationalization is variable across different measures. The purpose of this
paper is to offer an updated review of the diabetes-specific QOL measures present in scientific literature with a specific focus on
the broad domains assessed. Methods. A scoping review was carried out with the purpose of identifying the existing measures in
literature and describing their implicit representation of QOL in diabetes care. Five different databases (Scopus; Web of Science
Core Collection; Medline; PsycInfo; and Cochrane Central Register of Controlled Trials) were searched with a string including
validation studies of adult-only, diabetes-specific QOL measures. Each measure was then qualified according to its structure, a
qualitative assessment of the broad domains of QOL it comprises, and finally an overview of the psychometric properties of its
first validation. Results. 30 scales were identified and assessed. Theme analysis shows that QOL is operationalized with
multidimensional surveys comprising of both mental, physical, and social health components. Some scales also consider the
impact of societal attitudes, public policies, and context on QOL. Conclusion. Several self-report measures of QOL specifically
developed for diabetic patients exist in scientific literature. The present scoping review reports scales structure, broad domains
of QOL, and development purpose. This may help in understanding the concept of QOL in diabetic patients and may also serve
the purpose of guiding the reader in the choice of the most appropriate instrument or in the development of a new one.

1. Introduction

Diabetes mellitus is a widely diffused chronic condition:
according to the latest edition available of the IDF Diabetes
Atlas, in 2013, about 382 million people all over the world
were suffering of diabetes, causing a yearly expenditure of
at least 548 million US dollars [1].

Diabetes exposes people to both physical (cardiovascular
diseases, neuropathy, diabetic foot, stroke, etc.) and psycho-
logical complications (e.g., depression and emotional dis-
tress); it also has a direct impact on several social aspects
and, more generally, on daily life (due to, e.g., glycemic con-

trol and changes in dietary habits and in lifestyle) [2-5].
Indeed, psychosocial factors seem to be, for diabetic patients,
better predictors of relevant clinical outcomes (i.e., mortality
and hospitalization) than other physiological indexes gener-
ally used to assess health status such as HbA, [6, 7].

The impact of the disease and of treatment on all chronic
patients’ quality of life (QOL) and lifestyle is a key concern
for both the patients themselves and their physicians. This
is particularly relevant in the case of diabetic patients: the
physical, psychological, and social burden of diabetes affects
patients’ self-care behaviors, disease management, therapeu-
tic adherence, and, consequently, QOL [8].
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This leads, in the current clinical practice, to a more fre-
quent use of tools to measure the level of patients’ perceived
QOL. The purpose is, generally, to collect patients’ inputs
about their quality of life priorities and expectations, and to
personalize their therapy and clinical course. In particular,
the evaluation of QOL, a construct that has been defined as
“a general concept that implies an evaluation of the impact
of all aspects of life on general well-being” [9], seems to be
of the utmost importance in order to better understand
how new interventions (such as insulin pumps in the case
of diabetic patients), medications, and practices affect
patients’ lives. The use of appropriate, up-to-date, disease-
specific measures is likely to be the most suitable choice
to assess the whole complexity of patients’ experiences
with their illness and treatment. The strive to implement
in the clinical routine a systematic monitoring of patients’
outcomes has led to an increased generation and use of
QOL measures.

However, despite the clinical and scientific agreement
about the importance of giving voice to diabetic patients
about their QOL, no clear consensus exists about the exact
definition of such construct, of its dimensions and, even less,
of the best operationalization and best measures to use. A
deeper comprehension of this construct is then necessary,
in order to develop better suggestions and election criteria
to orient researchers and clinicians in the selection of the
most reliable and specific measurement tool according to
the specific patients’ population and their assessment objec-
tives. From a psychological point of view, it is important in
the assessment of QOL to consider the impact the sickness,
and its treatment, on physical, social, and mental well-being,
as stated by the World Health Organization [10]. However,
QOL does depend not only on the presence or absence of
impairments caused by a certain medical condition, [11] but
also on a person’s capacity to be engaged in his/her own care,
a process that enables people to recover life projectuality and
adjust to the medical condition [12] and that is determined
not only by a person’s state, but also on the environment sur-
rounding him/her (e.g., the quality of the relationship with
healthcare personnel, see [13]).

Many instruments being used for the assessment of QOL
in adult diabetic patients are developed for general use with
different kinds of patients and may not be suitable for asses-
sing the specific needs and experiences of diabetic patients. A
previous literature review from Speight et al. [14] categorizes
“specific” and “generic” scales: “generic” measures, such as
SE-12 or EQ-3D, are widespread methods to measure some
aspects of QOL in different populations: they allow a reliable
assessment and are the measures of election for scientific and
clinical purposes when the aim is to compare different popu-
lations. Nevertheless, given their nature, they may suffer lim-
itations in their ability to assess critical aspects related to
issues specific of diabetes [15]. Specific measures, on the
other hand, being developed within a framework comprising
the specificities of a certain disease, are more suitable in
addressing those specific aspects, burdens, and impact a
certain disease has on somebody’s lifestyle and QOL.

On the basis of this premise, the present literature review
was carried out with the main objective of identifying the
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measures present in scientific literature specifically developed
for the assessment of QOL in adult, diabetic patients. In par-
ticular, we were interested in the following:

(1) Understanding how the construct of diabetic
patients’ QOL was operationalized in the develop-
ment of such measurements, in order to disentangle
implicit clinical and scientific representation of the
phenomenon (i.e., measures content and domains
of QOL assessed)

(2) Furthermore, we reviewed existing QOL measures
used in diabetes to propose a comprehensive and sys-
tematic descriptive framework of the methodological
peculiarities of existent measures in order to support
clinical choice and practice (i.e., measures structure,
year and country of development, and psychometric
properties of the identified measures).

Previous literature reviews of QOL measures in diabetes
are more focused on either the structure and psychometric
properties of the scales, possibly outdated, or reviewing
measures for more specific targets (e.g., diabetes with foot
problems) [14, 16-19].

2. Methods

For the purpose of this paper, we performed a scoping review
as defined by Armstrong et al. [20]. The method of the scop-
ing review was preferred over a more systematic approach
since it allows for broader, less focused research questions.
Moreover, unlike systematic reviews, often in scoping reviews
inclusion criteria do not entail the quality of studies—which
can be assessed post hoc: this was more in line with the main
purpose of our study to better understand implicit phenom-
enon representation in the operationalization of the mea-
surements tools and main gaps in diabetes-related QOL
assessment. To carry out our study, we referred to the frame-
work proposed by Arksey and O’Malley [21], a methodology
which allows a transparent and rigorous, though flexible, way
to collect and report evidences through a scoping review.
This is a multistep process, namely

(1) identification of the relevant studies
(ii) study selection
(iii) data charting
(iv) data report.

To better refine and circumscribe results and findings, we
decided to only consider studies of first validation (hence
excluding revalidations, translations, or adaptations). This
choice is also related to the main focus of our analysis: i.e.,
disentangling the implicit representation of the QOL phe-
nomenon in the first operationalization and conceptualiza-
tion of the measurement. We also decided to only consider
scales developed for adult patients. For similar reasons, and
since the most recent literature review with a similar purpose
we could find is dated 2009 [14], the time range considered
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Diabetes AND AND

Quality of Life

(i)Diabet”

(1) Quality of life
(ii) Life quality

(i) Measure”
(ii) Scale
(iii) Instrument
(iv) Questionnaire
(v) Index
(vi) Test
(vii) Score

Validation ANDNOT | Exclusion criteria

(i) Development
(ii) Construction
(iii) Valid*
(iv) Item selection
(v)Psychometrics

(i) Translating
(ii) Translation

(v) Adolescent
(vi) Pediatric

FIGURE 1: Search string. Query topics are written in light squares; synonyms used and connected by “AND” are written inside grey squares.

Connectors used to connect different queries are written inside arrows.

for the research was limited from 2009 to 2019. To avoid, by
the way, to only limit our research to a small sample of most
recent measures, we decided to extract measures’ names and
references from older reviews found during the databases
interrogation.

2.1. Identification of the Relevant Studies. To identify all
possibly relevant studies, we interrogated a selection of the
most important scientific databases in the medical and
psychological field:

(i) Scopus
(i) Web of Science Core Collection
(iii) Medline
(iv) PsycInfo
(v) Cochrane Central Register of Controlled Trials.

Search was conducted between the 4™ and the 7™ of
February 2019. The research string was composed of five
different queries:

(i) Diabetes
(if) AND Quality of life
(iii) AND Measure
(iv) AND Development/validation

(v) AND NOT Exclusion criteria (to exclude transla-
tions and pediatric- or adolescent-only scales).

Each query was composed of different synonyms (con-
nected with “OR”). The exact code was different for each
database, according to its peculiarities: nevertheless, the
words and the logic were the same. Figure 1 describes the
queries’ logic and synonyms used.

Scopus research string is shown below:

TITLE-ABS(Diabet*) AND TITLE-ABS(“quality of life”
OR “Life quality”) AND TITLE-ABS(Measure® OR Scale
OR Instrument OR Questionnaire OR Index OR Test OR
Score) AND TITLE-ABS(Development OR Construction
OR Valid* OR “item selection” OR Psychometrics) AND
NOT TITLE-ABS(Translating OR Translation OR Infant
OR Child OR Adolescent OR Pediatric*) AND (LIMIT-TO

(PUBYEAR, 2019) OR LIMIT-TO (PUBYEAR, 2018) OR
LIMIT-TO (PUBYEAR, 2017) OR LIMIT-TO (PUBYEAR,
2016) OR LIMIT-TO (PUBYEAR, 2015) OR LIMIT-TO
(PUBYEAR, 2014) OR LIMIT-TO (PUBYEAR, 2013) OR
LIMIT-TO (PUBYEAR, 2012) OR LIMIT-TO (PUBYEAR,
2011) OR LIMIT-TO (PUBYEAR, 2010) OR LIMIT-TO
(PUBYEAR, 2009)).

2.2. Study Selection. The references downloaded from the
databases were imported into a citation manager (Mendeley)
which was then used for duplicate check after which two
independent researchers (LP and MMC) made a title and
abstract screening of the references removing papers accord-
ing to the following exclusion criteria:

(i) Studies on nondiabetic patients
(ii) Studies on nonadult patients

(iii) Language of the publication different from English
or unavailable online

(iv) Publication different from first validation papers or
systematic/scoping reviews.

After that, full-text selection—following the same
criteria—of the studies was carried out to identify only the
relevant papers. Conflicts were resolved by consensus.

2.3. Data Charting and Report. Finally, criteria for data
extraction were defined. Scale names and data were extracted
from both original and reviews. For each scale name, the first
validation study was retrieved (if not already obtained during
the previous steps). Validation studies were once again
screened to only select those who were relevant to our
research questions according to the following criteria:

(i) Specifically developed for diabetic patients
(ii) Validated on an adult sample
(iii) Validation study available in English

(iv) Measuring quality of life or impact on quality of life:
since there is not a single, acceptable definition of
QOL on which there is agreement, we refrained from
picking one. Moreover, since quality of life and
health-related quality of life are often used



interchangeably in literature [22], to avoid missing
important measuring tools, we refrained from being
too strict and selective towards the terminology
used. We then included all such measures that
explicitly make reference (in either the scale name,
the study title, abstract, and authors’ keywords or in
the full text) to the measurement of either quality
of life or health-related quality of life of diabetic
patients. However, based on literature definitions
of QOL [9, 23] and previous systematic reviews
[14], we believe that QOL is fundamentally a
multidimensional and subjective construct, com-
prising aspects such as mental health, physical,
and/or social well-being: hence, we also decided to
include some measures, identified in our literature
search, that even though not explicitly developed
for the assessment of QOL, they are, in our opin-
ion, still relevant to our research since measure
the impact of diabetes—or its treatment—on
patients” daily life and habits. However, to avoid
causing confusion in our readers, those scales will
be reported separately.

Journal of Diabetes Research

described with several key concepts, which will be used
as codes for the qualitative analysis. In brackets, details
regarding the meaning of the label are specified:

(a) Physical health:

(1) Energy/fatigue (impact of diabetes on feelings
of “being fatigued,” “feeling tired” or “feeling
full of energy”)

(2) Stamina (physical strength)
(3) Pain (feelings of pain)

(4) Sick/well (items regarding feeling “sick” or
“ill” as opposed to feeling healthy)

(5) Rest (items assessing the quality of sleep,
being capable of resting, etc.).

(a) Mental health:

(1) Distress (feelings of mental distress)

(2) Mood (items assessing mood states, e.g.,

We then developed the data extraction plan and database.
We extracted three different types of data from validation
studies:

depression, happiness, and anger)

(3) Memory (and other cognitive abilities in
general)

(i) First, we carried out a qualitative theme analysis of the

items comprised in the scale in order to categorize the
measures according to the broad domains addressed.
It is always important to have in mind what domains
and aspects of QOL one wants to evaluate and to
choose a measure accordingly. While most validation
studies report factors and domains assessed by the
scale, different authors generally use a different termi-
nology—which could make it difficult to compare two
different scales. A qualitative theme analysis of the
scales’ items allows to compare the broad domains
assessed and the specific aspects comprised. Since no
specific, systematic framework for quality of life in
diabetes seems to exist, we adapted the function-
neutral health-related quality of life framework devel-
oped by Krahn and colleagues [11]. This framework
was developed starting from the assumption that
physical functioning is not a key determinant for
quality of life but that it is the relationship between
the environment and the disability or illness that
affects quality of life; this framework emphasizes the
fact that people with a chronic condition can be
healthy and have a good (or bad, indeed) quality of
life—regardless of their levels of physical function;
poor physical health is instead conceptualized as the
presence of feelings of pain, sickness, and fatigue. This
makes it a good framework for defining QOL in dia-
betic patients, since they generally do not experience
severe physical limitations (with the possible excep-
tion of complications such as a diabetic foot). The
framework identifies four core different broad dimen-
sions plus an additional fifth (the environment), each

(4) Attitude (items addressing the positive/-
negative attitude towards the sickness or the
situation)

(5) Emotional regulation (emotional response to
sickness, capacity to react to diabetes-related
negative events, etc.)

(b) Social health:

(1) Social engagement (impact of diabetes on
social life, e.g., going to the restaurant with
friends)

(2) Relationships (impact of diabetes on existing
relationship with familiars, close friends)

(3) Intimacy (impact of diabetes on sexual life)

(4) Discrimination (feeling oppressed or discrim-
inated by others due to diabetes)

(c) Life satisfaction/beliefs:

(1) Meaning to life (being capable of finding a
meaning in one’s own life regardless of
diabetes)

(2) Satisfaction (towards diet, treatment, etc.)

(3) Recreation (diabetes’ impact on leisure activi-
ties, hobbies, etc.)

(4) Activities (diabetes’ impact on work, duties,
and daily routines)
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PsychInfo
191 entries

Cochrane ] [ WoS ] [

Medline
201 entries 1311 entries

Scopus
737 entries 414 entries

2854 entries identified after databases interrogation

Identification

Study screening & selection

Data extraction & charting

v
[ Duplicates screening ]—>| 1009 entries removed |

| 1845 unique papers |

]—PI 1809 papers removed |

36 potentially relevant
papers

Title and abstract
screening

[ Full-text screening ]—>| 6 papers removed |
v

| 30 relevant papers |

[ Data extraction ]

v

[ 70 scale names |

[ Scales screening ]—PI 43 scales removed

I

[ 30 scales

N

3 scales from additional
sources

19 QOL scales

11 additional scales

F1GURE 2: Identification and screening process. From the starting 1845 unique papers, 30 relevant papers were selected after abstract and
full-text screening. From those papers, 70 scale names were extracted, of which 27 were selected for analysis. Three additional scales from

other sources were also added to our study.
(d) Environment:

(1) Access to services (easiness to access health-
care system, to get information, etc.)

(2) Public policies (impact of public policies on
QOL, e.g., on financial situation and on out
of pocket expense due to diabetes)

(3) Societal attitudes (towards diabetes).

Qualitative theme analysis was carried out by LP and MMC
by inspecting scales items and searching for keywords and
keywords’ synonyms referring to these broad domains.
Retrieved keywords were then grouped under the pertaining
broad domains and reported, to allow an inspection of the
domains considered within a certain measure and of their
conceptualization

(ii) Then, we extracted bibliometric data, relative pop-
ulation, and structure of the scale; it is important
while choosing a measure to be aware of the num-
ber of items (which can give a rough estimate of
the time it takes to be filled), of its age and of
the population it has been developed for as well
as the purpose for which it was developed (clinical
research, psychological screening, outcome mea-
sure of treatments, etc.)

(iii) Finally, psychometric properties were assessed accord-
ing to the guidelines provided by Terwee and col-
leagues [24].

3. Results

A synthesis of the identification and screening process can be
found in Figure 2. We report our study using the Preferred
Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR) [25].

3.1. Identification of the Relevant Studies and Eligibility.
The interrogation of the databases returned 2854 papers,
which were later reduced to 1845 papers after checking
for duplicates.

The screening of the titles and abstracts of the identified
1845 papers led to the selection of 36 papers potentially
relevant for the purpose of the current study. Further
screening of the full-text led to the subsequent removal
of other 6 papers, leading to a total of 30 included
papers eligible for data extraction. From these 30 papers,
70 scale names (with the corresponding references) were
extracted. Each scale was briefly screened, and 27 scales were
selected—according to the aforementioned criteria—for a
more in-depth analysis. Three additional scales were also
included in our results, derived from additional sources
retrieved by the authors.



3.2. Data Charting and Report

3.2.1. Qualitative Categorization. Tables 1 and 2 summarize
the scale structure, bibliometrics, and qualitative labels for
QOL measures and additional measures, respectively, while
Tables 3 and 4 show the number of occurrences of each label.

Every screened measure addresses at least two different
broad domains, four on average. In particular, amongst the
QOL measures, each one of them comprises at least an item
referring to either the life satisfaction/beliefs broad domain,
mental health, or social health with very few exceptions
(the W-BQ28 not comprising social health and both
DDRQOL-R-9 and DMQOL not including mental health
items), while less of the included measures offer an assess-
ment of physical health (13 out of 19). Regarding the impact
of the environment or of the context on diabetic patients’
QOL, most measures comprise some items regarding
either the financial burden, access to services, or societal
attitude, the only exceptions being DQOL, DTR-QOL,
and W-BQ28. One label appears to be particularly rele-
vant for the assessment of QOL in diabetes, which is
“activities,” present in 16 out of 19; these labels represent
all the items that are intended to measure a disruption in
daily activities and the burden of the illness (or of the
therapy, at times) on work on other daily routines. Also,
items regarding distress or the impact of diabetes on rela-
tionships are common.

For what concerns the “additional” measures we included
in our study, assessing the impact of diabetes on daily life,
there are indeed some differences. While some domains such
as mental health are well assessed by all measures (with a par-
ticular focus on distress and mood) and some labels such as
“activities” are very frequent as well, most of these measures
do not seem to capture the importance of the environment,
with only 3 measures (DCP, DDS, and PAID) assessing
either the easiness of access to services, the financial burden,
or societal attitude. Nevertheless, for what concerns the 4
core broad domains, there are no big differences, even though
the domain of social health is possibly underrepresented,
when confronted with QOL measures, with only 6 measures
investigating some aspects of social life and, in particular,
diabetes’ impact on relationships (DCP, DDS, DIMS,
DMRSQ, PAID, QSD-R, and TRIM-D).

3.2.2. Bibliometrics and Structure. From the selected scales, 3
are specifically validated for Type 1 patients only and 5 for
Type 2 patients only; the remaining are validated on mixed
samples or the specificity is not declared.

The oldest scale retrieved is from 1988 (Diabetes Quality
of Life [31]), while the most recent are from 2017 [28, 35, 42]
and 2019 [29]. On average, identified measures have 37 items
with a high variability, ranging between the 7-items
Appraisal of Diabetes Scale [43] and the 234-items Diabetes
Care Profile [44]. Three scales (DHP-1, JAPID-QOL, and
ViDal [40, 42, 46]) have been specifically developed for Type
1 patients, while six (AsianDQOL, DMRSQ, MDQ, PAM-D,
W-BQ28, and PRO-DM-Thai [26, 38, 39, 41, 49, 50]) have
been developed for Type 2 patients only; all the other mea-
surements have no specific population target.
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3.2.3. Psychometrics. Since no golden standard exists for the
measurement of QOL, criterion validity was not assessed.
Minimal Important Change (MIC) was not reported for
any of the examined evaluation studies; for this reason, it
has been impossible to report responsiveness. However, floor
and ceiling effects were at times reported, which can provide
some insight into the ability of the measurement tool to
report change. While for the (arguably) most fundamental
characteristics—internal consistency, construct, and content
validity—most of the studies were well reported and met
the criteria; the same cannot be said about test-retest reliabil-
ity, floor/ceiling effects, and, in particular, interpretability.
Table 5 reports in detail the psychometric properties of each
analyzed measure.

4. Discussion

Many measures specific for the assessment of QOL in dia-
betic patients or assessing the disruption of diabetes on daily
life exist in scientific literature, suggesting that—in order to
avoid an unnecessary development of new instruments—it
would be more suitable to choose an already existing and
validated measure. The present review reports the broad
domains of QOL assessed by diabetes-specific measures in
order to help understanding how this complex, multifaceted
construct is being measured by validated, scientific tools.
Each instrument included in this review is a self-report scale,
mostly consisting in various items grouped into different
domains or subscales. This is coherent with the defini-
tion of QOL, a multidimensional and subjective construct
[9, 14, 23], described as “an individual’s perception of their
position in life in the context of the culture and value systems
in which they live and in relation to their goals, expectations,
standards and concerns” [55]. The qualitative theme analysis
(summarized in Tables 3 and 4) shows that all the broad
domains of QOL are well covered from existing instruments,
even though only 12 measures seem to address all the 5
domains at least to a certain degree. Considering only QOL
measures, physical health seems to be the broad domain
assessed by the smaller number of measures: this may actu-
ally say something interesting about the domains on which
diabetes has a stronger impact and is probably due to the
peculiarities of diabetes, which often requires a change in die-
tary and lifestyle routines or an adaptation of the daily sched-
ule due to therapy (i.e., insulin shots) which, in turn, could be
disruptive towards someone’s relationships, social life, etc.
Those items regarding the disruption of social routines and
the interference with family and friends (labeled as “social
engagement,” “relationships,” and “intimacy,” surveying the
impact of diabetes on the capacity of enjoying social life, on
relationships with close one, and on sexual life, respectively)
were indeed frequent. Items regarding distress were also
found very often during the scales screening. The items asses-
sing some aspects of the environment around the patient
generally focus on societal attitude towards diabetes, while
only few of them address aspects such as the financial burden
of the illness (which is something that directly depends on
healthcare public policies) or access to and support from
healthcare services and professionals.
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TaBLE 3: Summary of broad domains and labels of QOL measures.

Broad domains No. of measures including the domain Labels No. of measures including the label
Energy/fatigue 5
Pain 5
Physical health 13 Stamina 1
Rest 5
Sick/well 10
Distress 13
Mood 6
Mental health 17 Memory
Attitude
Emotional regulation 4
Relationships 14
Social health 18 . Intimacy
Social engagement
Discrimination
Meaning to life 1
Activities 16
Life satisfaction 19 .
Recreation 8
Satisfaction 12
Policies 5
Environment 16 Societal attitude 10
Access to services 3

TaBLE 4: Summary of broad domains and labels of additional measures.

Broad domains No. of measures including the domain Labels No. of measures including the label

Energy/fatigue 5
Pain

Physical health 8 Stamina
Rest

Sick/well

F-2 TR NN

Distress

Mood
Mental health 11 Memory
Attitude

—
—

Emotional regulation

Relationships

Inti
Social health 6 | masy
Social engagement

Discrimination

Meaning to life

] ) ) Activities
Life satisfaction 11 .
Recreation

[SCIEN) BN S A =R S R S e N B B )

Satisfaction

—

Policies
Environment 3 Societal attitude

Access to services 2
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TaBLE 5: Validation studies psychometrics. The sign “+” (plus) means the scale meets the requirements; “~” (minus) means it does not; “?”
(interrogation mark) means it meets criteria only partially or that methodology is not clear; and “0” (zero) means no information were found.

Content  Internal  Construct Test-retest
validity ~consistency  validity = reliability
Appraisal of Diabetes Scale (ADS) [43] ? + + ? 0 0

Asian Diabetes Quality of Life Questionnaire
(Asian DQOL) English version [26]

Audit of diabetes-dependent quality of life
(ADDQOL-19) [27]

Diabetes Care Profile (DCP) [44] ? - + 0 0 0

Scale name Interpretability Floor/ceiling

+ + + ? 0 0

Diabetes diet-related quality of life revised

(DDRQOL-R) [28] * * * - 0 0
Diabetes diet-related quality of life revised—short N . N 3 0 0
form (DDRQOL-R-9) [28]

Diabetes Distress Scale (DDS) [45] + + + 0 0 0
Diabetes health profile (DHP-1) [46] + + + 0 0 +
Diabetes health profile-18 (DHP-18) [47] + + + 0 0 +
Diabetes Impact Measurement Scale (DIMS) [48] — — + ? 0 0
DAWN?2 Impact of Diabetes Profile (DIDP) [29] + + + 0 0 +
Diabetes Medication System Rating Questionnaire N N . . 0 3
(DMRSQ) [49]

Diabetes Obstacles Questionnaire (DOQ-30) [30] + + + 0
Diabetes quality of life (DQOL) [31] + ? 0
Diabetes quality of life (DQOL) [32] + + + 0

Diabetes quality of life brief clinical inventory N ) ’ 0 0 0
(DQOL-Brief) [33]

Diabetes Quality of Life Clinical Trials Questionnaire, N . N . 0 0
Revised (DQLCTQ-R) [34]

Di - ifi lity of life ionnaire modul

(D?\l/)lgteg Ls)pécs]c quality of life questionnaire module N N N 0 0 N
Diabetes therapy-related quality of life (DTR-QOL) [36] ?

Diabetes-39 (D-39) [37]

Multidimensional Diabetes Questionnaire (MDQ) [38] + + ? 0 0 0
Perceptions about medications for diabetes N N N N 0 3

(PAM-D) [50]
Problem Areas in Diabetes Scale (PAID) [51] + ? + 0 0 0
Questionnaire on stress in patients with diabetes-revised
(QSD-R) [52]

The 28-item well-being questionnaire (W-BQ28) [39] ? + + 0 + -

The Japanese insulin-dependent diabetic patient quality
of life scale (JAPID-QOL) [40]

The patient-reported outcomes instrument for

Thai patients with Type 2 diabetes mellitus + + + 0 0 0
(PRO-DM-Thai) [41]

The ViDa questionnaire for Type 1 diabetes

(ViDal) [42] * ¥ * ‘ 0 0
Treatment-Related Impact Measure Diabetes N N N N . N
(TRIM-D) [53]

Treatment-Related Impact Measure—Nonsevere . + + + 0 N

Hypoglycemic Events (TRIM-HYPO) [54]

While in QOL measures the role played by Environment  is probably the main difference between these two sets of mea-
seems to be well represented, it is the most underrepresented  sures, representing the importance of the context in which a
domain amongst the additional measures we considered: this  patient lives for his/her QOL, while being of less importance
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when considering the impact of diabetes or treatment on
his/her distress levels or disruption of daily life activities.

Indeed, even though it is not considered a core domain of
QOL by the function-neutral framework, but an ancillary
domain [11], it is still of particular importance for a compre-
hensive assessment of the impact of diabetes and—more
generally—chronic conditions, on patients’ QOL; how sup-
portive and easy to access the healthcare system is, the poli-
cies which can ease or exacerbate the financial burden and
the general societal attitude towards the illness are all poten-
tial barriers or facilitators of patients’ QOL: failing to take
into consideration the environment and the society in which
a person lives may mean that we are missing some relevant
and fundamental pieces of information on how he/she actu-
ally perceives the quality of his/her life. This is particularly
evident today, within the increasing debate about patient
engagement promotion and the in the light of the shared
clinical consensus about the importance of increasing
patients’ ability to participate in their care journey and to
maintain an active role in their reference community [56].

Moreover, it is worth noting that while aspects regarding
mental health are as much considered as those regarding
physical health, the psychological representation of illness—-
namely its cognitive, attitudinal, emotional, and symbolic
value—the patients’ sense of hope or positiveness and his/her
capacity or intention to attribute a meaning to the illness and
to participate actively to his/her own care planning are rarely
investigated and taken into consideration. This may imply
that—at least to a certain extent—the underlying rationale
behind QOL measurement is to assess the amount or the
absence of negative aspects related to QOL, while ignoring
the amount or presence of positive aspects and behaviors
(such as patients’ willingness to engage in active participa-
tion). This appears poorly in line with the increasing com-
plexity of QOL self-assessment according to patients’
experience: QOL cannot be reduced to the elimination of dis-
ease symptoms and therapy side effects, but it relies also on
the level of psychological elaboration and acceptance of the
disease condition mastered by the patient [12]. Measuring
patients’ hope and positive attitude towards the disease, thus,
should be a priority in diabetes QOL evaluation.

Most of the analyzed validation studies are well reported
and describe measures that have good psychometric proper-
ties, even though some relevant and important information
are often missing (i.e., floor/ceiling effect, interpretability,
and test-retest reliability). By the way, it is worth noting that
almost every validation study described the process of item
generation as starting from, or integrating patients’ points of
view (collected through either focus groups, interviews etc.);
this good practice of patient participation to measures devel-
opment is important since it contributes to content validity
and, in particular, in the case of QOL, since it is a construct
that—by definition, as already remarked—is subjective.

Another important aspect to consider when evaluating
the feasibility of using a certain measure in one’s own study
or clinical practice is the setting of validation: scales devel-
oped too many years ago—or in different cultures—may
not actually be representative of today’s life with diabetes,
patients’ needs, and perspectives. Also, it is important to keep
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in mind the context and the purpose for which the specific
tool was developed: was it intended for clinical use, or instead
for research? Is it patient-centered, treatment-centered, or
diet-centered? While a clinically oriented measure could be
used for research and vice-versa, different purposes generally
require different characteristics.

One final remark worth discussing regards measures’
length: while quality of life is certainly a complex construct,
composed of several components that may require a consis-
tent number of items for a thorough assessment, it is also
necessary to keep in mind the burden that a very long ques-
tionnaire (such as the 200+ items DCP [44]) exerts on the
patients. While a perfect balance between length and com-
pleteness may be impossible to obtain, it is necessary to keep
in mind the domains that are most important for one’s own
purpose while selecting the most appropriate instrument, in
order to avoid the application of unnecessarily cuambersome
measures. This aspect risk is a potential hindrance to the
systematic adoption of QOL measurements in real-word
healthcare systems. Particularly in the light of PROMS and
PREMS debate, the issue of making patients’ assessment
and input collection a continuous, rigorous and systematic
practice is a forthcoming goal. However, the risk to create a
“questionnaire fatigue” due to the length and complexity of
QOL scales and related construct is clinically and ethically
problematic. The assessment of QOL in diabetes patients
should be a strategic asset to improve patients’ care and
cannot be transformed in an extra burden for patients, their
clinicians, and the healthcare organization itself.

Finally, Table 6 provides an overview of the included
measures which may be helpful in selecting the most suitable
measure for one’s own purpose. In particular, in order to
guide the choice, we divided both QOL and additional mea-
sures according to their length and whether or not they are
comprehensive of all the broad domains of QOL. Shorter
measures and, in particular, those who cover all domains
are generally more suitable for clinical screening and when-
ever there is a concern for patients’ burden: nevertheless, it
should be noted that while a short, comprehensive measure
is indeed interesting since it allows to assess all domains with
a relatively little burden, the use of such measures may also
imply that those domains are being assessed only superfi-
cially or partially. Longer measures or more specific measures
instead could be more suitable for those researchers who are
interested in more in-depth and extensive assessment of
some aspects of QOL. Additional scales could also prove use-
ful, in particular when there is an interest in assessing the
impact of diabetes or treatment on some specific aspects of
someone’s life as distress, or daily life.

5. Limitations

This scoping review has some limitations: first, we searched
only those databased which we believed to be the most rele-
vant to our research questions; second, even though we
included precedent literature reviews in order to compensate
for this, we decided to limit our research to the last 10 years,
in order to obtain a manageable set of data. Additionally, our
search was limited to such studies that have been published
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TABLE 6: Measures’ overview.

QOL measures Additional measures

ADDQOL-19;
. . DIDP;
Comprising all five domains DQOL-Brief; DDS
APID-QOL
Short (<20 items) J Q
DDRQOL-R; ADS:
NOT comprising all five domains DDRQOL-R-9; DHP-18;
DQOL; PAID
DMQOL
AsianDQOL (Type 2);
DQOL;
Comprising all five domains DQ]I“)(_:;F 9(.}R; DCP
PRO-DM-Thaij;
ViDal
Long (>20 items) DHP-1 (Type 1);
DIMS;
DOQ-30; .
DTR-QOL; DMRSQ (Type 2);

NOT comprising all five domains

PAM-D (Type 2);
QSD-R;
TRIM-D;
TRIM-HYPO

MDQ (Type 2);
W-BQ28 (Type 2)

in English and for adult patients. This means that, poten-
tially, relevant validation studies may have been missed by
our review process. The use of an exclusion criteria (AND
NOT) in the search string may have led to a bias in the iden-
tification of relevant studies.

By the way, the main purpose of our research was to iden-
tify how the QOL construct has been operationalized in the
context of diabetic care. We chose to analyze only the evi-
dences from original, first validation studies, excluding fur-
ther evidences of psychometric robustness: this probably
means that for at least some of the described measures, some
evidences regarding psychometric properties have been
missed. The validation of a measurement tool is an iterative
and complex process that generally requires several evidences
and studies: considering only the first evidences of validity is
limiting, and our analysis should not be considered compre-
hensive of this aspect, as this is not the principal aim of this
paper. The assessment of psychometric evaluation was car-
ried out according to the guidelines from Terwee et al. [24]
which, even though robust and systematic, have been
updated by those provided by the COSMIN initiative [57].

6. Conclusions

Many self-report measures of QOL specifically developed for
diabetic patients exist in scientific literature, suggesting that
before an effort is done to develop a new measure, an attempt
should be done to select an already existing and validated
instrument, in order to avoid useless duplication and redun-
dancy. This scoping review reports broad domains of QOL
that are assessed by measuring tools available in scientific lit-
erature specifically developed for adult diabetic patients. All
the four core broad domains of QOL seem to be covered
by existing measures. Nevertheless, there seems to be a lack

of measures including an assessment of the environment
around the patient and/or of his positiveness/positive
behaviors. This also suggests the need for further validation
studies aimed at developing more complete assessment
instruments. The medium length of the scale retrieved,
however, also suggests the need for future attempt to reduce
the length of used measures and or to develop shorted and
more user-friendly ones.

Finally, for the purpose of guiding the reader in the
choice of the most suitable measure, other information such
as scales structure, development purpose, and some first evi-
dences of psychometric validation were reported.

If an adequate measure could not be found in literature
such that it suits the needs of a certain specific purpose, the
results from the qualitative theme analysis could be used in
order to understand which aspects of QOL are most com-
monly assessed in diabetic patients and which, on the other
hand, are currently superseded in order to guide the develop-
ment of a new measure.
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