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Abstract Aim To summarize, critically review, and
interpret the evidence related to the systematic reviews
on health literacy (HL) amongst type 2 diabetes mellitus
(T2DM). Methods The methodology for this study con-
sisted of a systematic review of systematic reviews, using
the PRISMA statement and flowchart to select studies, and
searching on PubMed, CINAHL, Scopus, and Cochrane.
The search covered the period between January 2006 and
June 2016. Results From the 115 identified record by the
queries, only six systematic reviews were included, follow-
ing a quality evaluation using AMSTAR. The included sys-
tematic reviews content was analyzed by the independent
work of two authors, using a narrative synthesis approach.
The findings of this study (i.e., main themes) are areas of
consensus and gaps in knowledge. Areas of consensus are
HL definition, HL measurement tools, and the relationship
between T2DM patient knowledge (or literacy) and his/her
HL. The gaps in knowledge were the assessment of the rela-
tions between HL and health outcomes and self-efficacy,
the gender differences, the effectiveness of interventions to
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improve HL, the cost-effectiveness study of interventions
to improve HL, and the understanding of the influence of
organizational environment on HL. Conclusion This review
provides a current state of knowledge to address clinical
practice and research proposals. HL could be useful to
personalize patients’ follow-up and it should be routinely
assessed in its three dimensions (i.e. functional, interactive
and critical) to enhance patients’ ability to cope with clinical
recommendations. Future research should be mainly aimed
to test the effectiveness of evidence-based interventions to
improve HL. amongst T2DM patients.

Keywords Health literacy - Type 2 diabetes mellitus -
Diabetes mellitus - Systematic review - Diabetes
knowledge - Health outcomes

Introduction

Type 2 diabetes mellitus (T2DM) affects the 90-95% of the
overall population of patients with diabetes mellitus, being
an important health issue for more than 380 million peo-
ple worldwide [1]. Currently, more than 8.5% of the adult
European population has a diagnosis of T2DM, while Inter-
national Diabetes Federation (IDF) estimates the growing
of its prevalence, rising over the 10% of the global adult
population within the 2040 [2]. In fact, many studies clearly
highlighted how T2DM represents an important challenge
for the health systems sustainability, especially considering
its negative impact on patients’ outcomes and their clini-
cal trajectory [2, 3]. Considering that T2DM is a chronic
condition, patients have to cope lifetime with the clinical
recommendations to optimize their health and quality of life
and to reduce their complications [4—-7]. Therefore, the atten-
tion to define strategies to enhance T2DM patients’ coping
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ability has been increased over the last 10 years [8, 9]. With
regard to this, many authors indicated that T2DM patients’
health literacy (HL) has a key role to achieve best health
outcomes, guide their follow-ups, and define educational
strategies [10-12].

HL was defined as an individual’s capacity to obtain,
understand and function the basic information and services
to best manage his or her health and engage in proper deci-
sion-making [13, 14]. HL includes three different levels:
functional, interactive or communicative, and critical [15].
The ‘functional’ level focuses on basic skills of daily life
functioning (e.g., reading and writing) [15]. The ‘interac-
tive’ level, also known as ‘communicative’ level, refers to
cognitive skills and literacy [15]. The ‘critical’ level refers to
proper health decision-making [15]. Overall, HL was shown
to be a key element for patients with chronic illness both for
the management of the disease and for the achievement of
positive health outcomes and quality of life [16-20]. Spe-
cifically, previous results found that limited functional HL
is associated with low diabetes knowledge [11, 12, 21]. This
is important because glycemic control is associated with dis-
ease knowledge [22], treatment adherence [23], self-efficacy
[24], and self-care behaviors [4, 25].

Despite this key role of HL to manage and achieve best
health outcomes in T2DM patients, clinicians and research-
ers must face a diverse and complex scenario provided by
miscellaneous conceptualizations and tools that make diffi-
cult to identify implications both for healthcare interventions
and further research on the topic [26]. In fact, the multitude
of primary studies and the increasing number of available
systematic reviews confirm the diversity of available knowl-
edge [27]. Specifically, the literature showed contrasts in
both the measured outcomes and in the findings of previous
studies focused on HL of T2DM patients [26]. Indeed, the
study of HL in T2DM patients could benefit of a broad criti-
cal review and synthesis of the available systematic reviews
encompassing the continuous adjustment of HL definitions
and the use of multiple tools to measure it in clinical and
research fields [6, 27]. So far, the framework shaped by evi-
dence emerging from the available systematic reviews is a
current issue and it has not been described yet. According to
many authors, a critical analysis on the available systematic
review (i.e., systematic review of systematic reviews) could
help to define the current state of knowledge, highlighting
the areas of consensus and the weakness still present in
research [28, 29].

Coherently with this gap, the aim of this study was to
summarize, critically review, and interpret the evidence
related to the systematic reviews on HL among T2DM
patients. The need of a systematic review of systematic
reviews is also enhanced by the clinical demand to dispose
of an handy evidence-based framework to orient health pro-
fessionals in T2DM care [28].
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Methods

The methodology for this study consisted of a systematic
review of systematic reviews [28]. A systematic review of
systematic reviews helps to provide a summary of evidence
from different systematic reviews within the same field,
including the combination of outcomes, different conditions,
and problems [29]. According to Smith et al. (2011), this
study aims to summarize, critically review, and interpret the
evidence on the role of HL in T2DM patients. Details of the
adopted methodology and the strategies used to minimize
possible review bias are described below.

Search strategy

We used the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement and flow-
chart to select studies for inclusion in this review and to
provide a systematic search [30]. The PRISMA statement
is an evidence-based minimum set of items to ensure the
rigor of systematic searches and decrease selection bias
[8]. The PRISMA flowchart helpfully maps the number of
records identified by crossing the previous phases of iden-
tification, screening, and eligibility [31] (Fig. 1). Electronic
searches on PubMed, CINAHL, Scopus, and Cochrane were
performed. Inclusion criteria were: (a) systematic reviews
published between 2006 and 2016, (b) written in English,
(c) with the availability of the abstract and (d) the full text,
focused on (e) HL in (f) T2DM patients. Exclusion criteria
were: (a) without the abstract and (b) the full text available,
(c) with low-quality appraisal of the eligibility papers (i.e.,
phase 3 of PRISMA, Fig. 1). As described below, to assess
the quality papers in the eligibility phase (i.e., phase 3), the
authors used A Measurement Tool to Assess Systematic
Reviews (AMSTAR) [32]. The search queries are shown in
“Appendix 1.”

Evaluation of eligibility

Two authors (AM, IB) independently conducted the pro-
cess of including systematic reviews. Consensus discussions
solved potential disagreements for each phase as shown in
Fig. 1. In the first phase (i.e., identification) the search que-
ries were developed for PubMed, CINAHL, Scopus, and
Cochrane (“Appendix 1) and 115 records were identified.
In the second phase (i.e., screening), the duplicates were
removed (n = 13) and 90 papers were excluded by read-
ing titles and abstracts because they did not meet the inclu-
sion criteria (n = 69 were not focused on T2DM patients
and HL; n = 21 were not systematic reviews). In the third
phase (i.e., eligibility), the full texts were retrieved, read,
and assessed by using AMSTAR [32] by the independent
work of two authors (AM, IB). A consensus discussion was
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Fig. 1 PRISMA flowchart

performed for each AMSTAR items, covering the following
main aspects: (a) foreground question elements (i.e., PICO
components), (b) review methods (i.e., search and synthesis
strategies), (c) selection bias, (d) synthesis of the included
studies, (e) quantitative synthesis evaluation (when avail-
able), (f) conflict of interest and funding statements. Overall,
the total AMSTAR score guided the final inclusion/exclusion
decision, and its cutoff has been set at the achievement of a
score equal or superior to eight. Six papers were excluded
due to their weakness, as highlighted by the AMSTAR
assessment (Table 1). The main causes of weakness were
related to the evaluation of an unclear foreground question,
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the review methods for both search and synthesis strategies,
and the presence of selection bias. None of the 12 eligible
systematic reviews presented a quantitative synthesis. Then,
the Cohen’s Kappa index was used to objectively assess the
degree of agreement among authors’ AMSTAR assessment
of each paper, considering two raters (i.e., the independent
work of the authors) and two categories, which were the
positive AMSTAR items’ assessment versus the negative/
partial AMSTAR items’ assessments. According to the lit-
erature, authors considered a score > .70 as a cutoff of a
good agreement [33] (Table 1). Therefore, the fourth phase
(i.e., inclusion) included six systematic reviews (Fig. 1).
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Data extraction and synthesis

After selecting the literature, the authors read the full texts
several times to get an overview of the content of each paper
(Table 2) in accordance with the following format: (a) first
author, (b) year of publication, (c) population/geographic
area, (d) aim, and (e) results. Considering that none of the
six included systematic reviews presented a meta-analysis,
it was not possible to perform a pool meta-analysis. In each
included review, the authors clearly discussed that they
found considerable heterogeneity between methodologies,
samplings, and measures of their included primary studies.
For this reason, the authors of this systematic review of sys-
tematic reviews considered the main and common results of
each included study, and synthesized it with narrative tech-
niques according to the following four phases: (a) defining
the theoretical framework of the synthesis, (b) developing
a preliminary synthesis, (c) exploring relationships within
and between studies, and (d) assessing the robustness of the
synthesis [34]. Indeed, the authors assessed their consen-
sus (i.e., degree of agreement among raters) related to their
independent narrative synthesis by using inter-rater agree-
ment [33], where a value of .80 or greater was considered an
acceptable value of consensus. According to methodologi-
cal recommendations, the narrative synthesis represents the
results of this paper [28, 29]. A .95 inter-rater score was
obtained, showing good authors agreement on the narrative
synthesis.

Results

Of the six systematic reviews (Table 2), two were conducted
in the United States; one involved samples from the USA
and the UK, and three used a multinational sampling. We
obtained a good agreement (i.e., .95 inter-rater score) in con-
sidering two main themes that summarize the evidence con-
cerning HL in T2DM patients. The first theme (a) is given
by the ‘areas of consensus’, while the second theme (b) is
given by ‘the gaps in available knowledge’ described by the
authors of the included systematic reviews and also identi-
fied by our critical analysis of the included reviews (Fig. 2).

Areas of consensus

There are three subthemes in which the authors found con-
sensus among the different perspectives of the included
systematic reviews. The subthemes related to (a) the HL
definition, (b) HL measurement tools, and (c) the relation-
ship between T2DM patient knowledge (or literacy) and his/
her HL. (Fig. 2).

Different authors consider HL. a multidimensional con-
cept related to a skills set that patients need to function

effectively in the health care environment [5, 13, 27, 35-37].
Indeed, the authors have a good consensus in operational-
izing HL into three levels (i.e., functional, interactive or
communicative, and critical). This consensus arose from the
definition proposed by Nutbeam [38]. There is agreement in
considering numeracy a subelement of HL, because it refers
to the patient’s skill to use numeric information for specific
tasks, such as understanding medication dosages or blood
glucose measurements, even if numeracy often is considered
a proper construct in empirical studies [27].

The literature presents many tools to assess HL in T2DM
patients, giving a diverse scenario [17]. Considering the
findings of the selected systematic reviews, however, it is
possible to categorize the tools as (a) generic or disease-
specific (i.e., diabetes-specific), and (b) with a direct or indi-
rect assessment of numeracy skills [6, 17, 35]. There is con-
sensus in considering how each tool presents strengths and
weaknesses as the result of its structure and measurement
scope, and in relation to its validity proprieties [35]. The
indirect assessment tools (i.e., self- or clinician-administered
measures) seem to be the most useful in clinical and research
fields, because they are less influenced by bias in data col-
lection (e.g., writing ability, concentration, sight).

Finally, there is strong consensus on the positive effect of
a patient’s knowledge on his/her HL [13, 17, 35, 37, 39]. The
literature consistently shows that greater diabetes-specific
knowledge is associated with higher HL. These results are
confirmed in different populations, different approaches of
analysis, and even by the use of different tools [13, 27, 36].

Gaps in knowledge

This theme includes six main subthemes: (a) relations
between HL and health outcomes, (b) relations between HLL
and self-efficacy, (c) gender differences, (d) effectiveness of
interventions to improve HL, (e) cost-effectiveness of inter-
ventions to improve HL, and (f) influence of organizational
environment on T2DM patients’ HL.

The health outcomes assessed by the included systematic
reviews were glycemic control, self-care, self-management,
therapeutic adherence, or other clinical parameters (e.g.,
blood pressure, body weight). The findings of the included
systematic reviews indicate a poor understanding of how
and the degree to which HL influences health outcomes of
T2DM patients [13, 27]. Some authors argued that HL plays
a mediator role between patient knowledge and behavior,
such as self-care or self-management [13, 37]. However, the
findings of these studies are not consistent enough to under-
stand the role of HL for health outcomes of T2DM patients
[13, 17, 37].

Despite the literature showing the important role of
patient self-efficacy to achieve health outcomes (e.g., 40,
41), there inconsistencies in the findings of studies aiming to

@ Springer
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understand the relations between T2DM patient self-efficacy
and HL [17, 35, 37]. For instance, some authors found no
significant interactions between self-efficacy and HL [42],
while others found a significant positive interaction [7]. At
any rate, there is little empirical research studying this rela-
tion. Furthermore, available findings come from studies
with a diversity of samplings, measurements, and analytical
approaches.

Another topic requiring deeper study is the gender dif-
ferences related to HL in T2DM patients [25, 36]. Davey
et al. [36, 39] have highlighted how little is known about this
topic. Even though their paper focused on the correlation of

no correlation with medical adherence. There is an
urgent need for robust studies outside of US with
expense to the health care system despite no studies
reported cost- effectiveness. More research is needed
to better understand the economic aspect of limited
HL and the cost-effectiveness of interventions to

HL had some correlation with diabetes knowledge but
wider, generalized recruitment of participant

It would seem that a low HL would determinate a major

% men’s HL and components, Davey et al. [36, 39] have clearly
@ 3 shown how the evidence supporting the understanding of
% _§ gender differences in T2DM patients HL is poor.
~ To the best of our knowledge (see Table 2), there are no
-~ ; 05 systematic reviews assessing the effectiveness of interven-
= § £ g 2 tions to improve HL among T2DM patients. Little research
g Eg é E 3] was conducted with experimental design (i.e., Randomized
% 2 § g gb§ Controlled Trials) to assess the effectiveness of interven-
= g E 3 é &5 a tions. Considering the empirical studies included in each
% g 3 2 § % .E analyzed systematic review, the majority of the papers had a
-é g “:6 § § 2z g ‘é cross-sectional design. For the same reasons, there is a short-
E § é E :;"E] = E age of pr.imary .studies asse.ssing the cost-effectiveness of
i = % T3 ZE 3 g interventions to improve HL in T2DM patients [9]. There are
g S f § é £ E g no systematic reviews assessing the influence of the organi-
E g328 ¢ “§ = g zational environment (e.g., hospital organizational well-
§ g 3 % Z‘g % § being) [43] and health professionals’ characteristics (e.g.,
g § Lo E § - § competencies, staffing levels) [44] on HL in T2DM patients.
B5 28 535
E eERE 2ERE
< = =

Discussion

This study examined published systematic reviews on HL in
T2DM patients. To the best of our knowledge, this is the first
systematic review of systematic reviews on this topic provid-
ing a broad framework on HL. among T2DM patients and
defining both strengths and limitation of previous research.
The areas of consensus were: HL definition, HL measure-
ment tools, and the association between T2DM patients’
knowledge (or literacy) and HL. Good evidence exists about
the three levels of HL (i.e., functional, interactive and criti-
cal) and about the influence of patients’ knowledge (or lit-
eracy) on their HL [27]. However, although several tools to
measure HL in T2DM patients were found, there is only one
diabetes-specific tool measuring the three HL levels [21].
Furthermore, it is available only in the Japanese language

Bermuda, Mexico and Switzerland) of patients with

and T2DM. Multinational samplings
T2DM

Older adults taking drugs for cardiovascular diseases
Multinational samplings (US, Norway, Italy, Canada,

Population/geographic area

HL health literacy; T2DM type 2 diabetic mellitus; SM self-management

2 “E § o - and a brief version for clinical practice is still lacking [35].
g é —% § § § The gaps in knowledge were: the association between
§ » HL and health outcomes and self-efficacy, the gender dif-
: ”§ o % ferences, the effectiveness of interventions to improve
% ; 9 = HL, the cost-effectiveness of interventions to improve HL,
&£ S s and the understanding of the influence of organizational

@ Springer
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Fig. 2 Results synopsis

‘ What are the evidence related to HL in patients with T2DM?

|

Areas of consensus

— HL definition

Influence of

environment on HL. The impact of HL on health outcomes
is unclear [13, 17, 37]. Indeed, the literature presents the
following contradictions: (1) some studies show an associa-
tion between HL and self-care [45-47], while other studies
did not [48]; (2) some authors find a relation between HL
and adherence [49], while others do not find any significant
association between them [50]; (3) the evidence for the asso-
ciation between HL and self-management in T2DM patients
is limited. Furthermore, self-efficacy mediates the relation-
ship between knowledge and behavior [51] representing a
strategic element to achieve positive outcomes in T2DM
population (e.g., self-care, glycemic control). However, also
the evidence showing the association between HL and self-
efficacy are poor in T2DM [37]. Little is known also about
HL gender differences in T2DM population [39]. This gap
is relevant considering that the disease-management burden
for men was shown to be higher than for women [52]. Fur-
thermore, men seem more likely to engage in risky lifestyle
behaviors (e.g., smoking, physical inactivity, and poor diet)
[53]. Interventions to improve HL require multi-disciplinary
knowledge, adequate skill-mix, competencies, and staffing
levels [54]. Particularly, some authors have shown that com-
petency is performance-specific and influenced by organiza-
tional environments [44]. However, both the effectiveness of
interventions to improve HL and the influence of the organi-
zational environment on HL are unclear in T2DM. Finally,
some authors show that limited HL in T2DM patients repre-
sents an additional 3-5% cost to the total health care cost per
year [5]. Due to the little interventional research, data on the
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cost-effectiveness of interventions to improve HL are also
few. Considering that the prevalence of T2DM is growing
worldwide, more research is strongly needed to study the
economic implications of HL in this population [55].

Strengths and limitations

The main limitation of this systematic review of systematic
reviews is the diversity of aims and methods of the included
systematic reviews. Moreover, none of the included reviews
presented a quantitative synthesis, due to issues related to
methodological, samplings, and measurement heterogeneity.
Thus, based on the current state of the art, nor data aggre-
gation neither pool meta-analyses were performed. For the
same reason, the narrative synthesis to obtain the findings of
this study was difficult. However, at the end of the narrative
analysis, the study findings (Fig. 2) have obtained a very
good agreement among authors (inter-rater score = .95),
describing the current and broad portrait of the evidence
available on HL in T2DM patients.

Conclusion

Adequate HL is strategic to achieve best outcomes for
T2DM patients. So far, it has not yet been possible to per-
form meta-analysis, due to the available primary studies
are mainly aimed to describe—using different measure-
ments and methodologies—the relationships between HL,
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behaviors (e.g., patients’ self-care) and health determinants
(e.g., self-efficacy), with a lack of randomized controlled
trial (RCT) to test interventions aimed to enhance HL in
T2DM patients. Otherwise, the literature presented a number
of systematic reviews on different aspects of HL published in
the last few years, such as the relationships between HL and
clinical outcomes or HL measurement tools. Although those
systematic reviews are useful to understand specific nuances
of HL, they drove the literature toward a fragmentary and
diverse scenario. For those reasons, our study—highlighting
the areas of consensus and gaps in knowledge—shapes the
framework of the current state of knowledge on this topic,
driving hints for both health care providers and academic
researchers.

Considering the growing interest to move toward per-
sonalization in many different areas of science, HL plays
a bright role to facilitate a paradigmatic shift in clinical
practice, being a framework that could address patients’
education, enhancing their ability to cope with the clini-
cal recommendations. For this reason, our results could be
useful to drive HL from academic contexts into practice
environments, due to our synthesis itself represents a tip
to understand the current state of knowledge. De facto, this
study helps health care providers in their decision-making
related to the care paths personalization. Noticeably, per-
sonalization should be intended in its macrosense, which is
given by the customization of pathways, education, health
promotion, and broadly T2DM patients’ follow-ups, as well
as the understanding of the micro/biological aspects of the
human beings (e.g., genomics and omics). In this regard,
this study helps health care providers to find more clearness
in the broad HL scenario. Hence, HL could act as a driver
to guide tailored follow-ups, encompassing the important
role of patients’ engagement and empowerment. For this
reason, based on our results, our main recommendation is to
routinely assess HL during follow-ups in all its three dimen-
sions: functional, interactive and critical.

This study also gives a number of tips for future
researches. Those are mainly showed by the subthemes of
the highlighted gaps in knowledge, which are the study of
the relations between HL and health outcomes, the relations
between HL and self-efficacy, the gender differences, the
effectiveness of interventions to improve HL, the cost-effec-
tiveness of interventions to improve HL,, and the influence of
organizational environment on T2DM patients” HL. Further-
more, we have to acknowledge that the contemporary tech-
nology (e.g., telemedicine, Web apps, mobile machineries,

high-tech spreading) can also be used to easily collect data
for research purposes in an intensive and longitudinal way,
overcoming the main limits of the majority of the available
empirical research on HL, which still have mainly a cross-
sectional design. The longitudinal and intensive approach
to collect data from remote could be given by patients’
diaries, using standardized and validated measurements.
Those datasets could be analyzed using new methodological
approaches (e.g., intensive longitudinal analyses) to valor-
ize the patients’ personal trajectory within their follow-up,
adding value to the current understanding of health predic-
tors, such as HL. This future research could be useful to
personalize follow-ups, owing to the possibility to moni-
tor the personal trends in maintaining an adequate HL over
time. Furthermore, robust RCTs to test the effectiveness of
evidence-based interventions to improve HL are strongly
needed.

Finally, all future directions of both research and clini-
cal practice related to HL in T2DM patients should be sup-
ported by the shared use of valid and theory-driven measure-
ment tools, otherwise the evidence on HL will continue to
be undermined by gaps. The achievement of adequate and
widespread HL in T2DM patients will be strategic to save
public money, due to its potentiality in enhancing patients’
ability to cope with clinical recommendations, preventing
complications and optimizing the clinical management over
the time. Accordingly, HL is a valuable driver to face the
challenges brought by T2DM population, such as the need
of tailored management strategies for a chronic and aging
population.
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