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Abstract

Background For people living with Type 2 Diabetes Mellitus (T2DM), achieving optimal health outcomes requires
optimal self-management and adherence to medical treatment. While some studies suggest an association
between poor medication adherence and lower levels of health literacy, the evidence for this association remains
inconclusive. This systematic review aimed to synthesise the evidence on the association between health literacy
and medication adherence among adults from ethnic minority backgrounds living with T2DM.

Methods Medline (Ovid), The Cochrane Library, Embase (Ovid), Psycinfo (EBSCO), and the Cumulative Index to Nurs-
ing and Allied Health Literature (CINAHL) (EBSCO) were searched systematically for peer-reviewed literature, published
until January 2024. Studies were included in this review if they assessed health literacy and medication adherence
among ethnic minority people with T2DM. Two reviewers independently screened and selected the studies, extracted
data from the included articles, and assessed the methodological quality of the studies. The methodological quality
and bias in designing, conducting, and analysis of each study were evaluated using a standardised JBI critical appraisal
tool.

Results Of the total 6,318 identified studies, seven studies were included in the review. The total participant sample
sizes across these studies varied from 53 to 408 participants. All included studies incorporated cross-sectional design
for the research, with the majority conducted in the USA. Of the seven unique studies, only one study observed

a significant association between health literacy and medication adherence among people from an ethnic minority
background.

Conclusions Evidence on the association between health literacy and medication adherence in ethnic minority
adults with T2DM is weak and inconsistent. To understand this association more clearly in ethnic minority populations
and to address the disparities in cultural and linguistic considerations, well-designed studies are required.

Trial registration This review is registered with PROSPERO (CRD42022328346).
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Background

The term health literacy was first introduced in 1970 and
the concept has evolved and been redefined continu-
ously since [1]. A recent systematic review [1] exploring
the meaning of health literacy has defined it as the ‘abil-
ity of an individual to obtain and translate knowledge and
information in order to maintain and improve health in
a way that is appropriate to the individual and system
contexts’(P.7). This ability helps people to make appropri-
ate healthcare decisions, understand health risk behav-
iours, enhance health outcomes, and reduce the cost of
care in ways that benefit their health [2, 3]. Health liter-
acy is now recognised as a social determinant of health,
which is responsive to change using interventions [4].

Low levels of health literacy are directly related to poor
health outcomes [5], higher use of emergency services,
higher rates of hospitalisations, lower rates of utilising
preventive services, increased likelihood of making medi-
cation errors [2, 6], poorer understanding of medica-
tion instructions [2, 5], increased cost of health care [3],
poorer ability to self-care, and a higher risk of mortality
[7]. Health literacy skills are influenced by various demo-
graphic and social factors including education, socioeco-
nomic status, occupation, income, social support, age,
cultural background/ethnicity, language, gender, disabil-
ity, and race, which act as antecedents of health literacy
[2,8,9].

Individuals with low education, low income, low socio-
economic background and belonging to ethnic minority
backgrounds are at a higher risk of having low health lit-
eracy levels [10] and often experience barriers in access-
ing health care [8]. Lack of cultural competency among
healthcare professionals is also a barrier for individuals
from ethnic minority backgrounds to access and utilise
healthcare services [8, 11]. It is essential to recognise
that these barriers exacerbate health inequities. The link
between minority status and health literacy indicates
that the most disadvantaged groups often have weaker
health-related skills which lead to health disparities
[10]. Addressing these disparities is crucial for achieving
greater health equity and improving the health status of
disadvantaged populations.

Ethnic minority groups are at a higher risk of chronic
conditions as migration-related stress and changes in
lifestyle are critical risk factors in developing chronic
conditions, such as Type 2 Diabetes Mellitus (T2DM)
and hypertension, in comparison to non-ethnic minority
populations [11]. T2DM is a chronic condition defined
as having high levels of glucose in the blood, also known
as hyperglycaemia [12]. It is a major contributor to other
health-related complications such as renal disease, car-
diovascular disease, stroke, visual impairment, and lower
limb amputation [11, 13]. T2DM is the ninth leading
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cause of mortality worldwide, attributing to around 1
million deaths annually [14]. In 2021, around 529 mil-
lion people were affected by T2DM, and the cases are
projected to increase to 7,079 per 100,000 globally by
2030 [15]. Major risk factors for T2DM include obesity,
physical inactivity, poor diet, ageing, cardiovascular dis-
ease, high blood pressure, impaired glucose tolerance,
and gestational diabetes [11, 16]. Among ethnic minority
populations, leading risk factors that increase the risk of
developing T2DM include immigration, genetics, socio-
economic status, and socio-cultural factors [11, 17].

T2DM can be managed by making lifestyle changes
including healthy eating habits and daily physical activity
[16]. Alongside lifestyle modification, oral anti-diabetic
medications, and insulin play a crucial role in diabetes
management, consequently, adherence to medications
is important in achieving desired health outcomes [9,
18-20]. Medication adherence is defined as a process
in which patients take their medications as prescribed
by their healthcare providers [21]. Suboptimal adher-
ence may lead to treatment failure, adverse health out-
comes, and undesired medical expenses [22, 23]. Specific
to T2DM, improvement in adherence to oral anti-dia-
betic medications results in better glycaemic control,
decreased long-term complication development, and a
reduction in health care costs [23, 24]. It is evident that
T2DM puts a considerable burden of disease manage-
ment on patients [5]. Other than cognitive factors such
as health literacy, there are demographic factors such as
age, gender, race, education level, and income that also
have an impact on diabetes medication adherence [25,
26]. Moreover, in ethnic minority groups, low health
literacy levels lead to an incomplete understanding of
disease and treatment regimens [27], high chances of
misinterpreting medication labels [5] which may influ-
ence their attitudes towards medications for diabetes
management [26], which may result in medication non-
adherence [27]. Identified factors that affect medication
adherence include lack of knowledge of clinical indica-
tion; treatment duration or administration timing; lack
of knowledge of the consequences of adherence or non-
adherence; and extent of knowledge on medication side-
effects [28].

The broad range of studies conducted across different
countries, ages, and with patients with different health
conditions have reported that health literacy has a direct
impact on medication adherence and have found a statis-
tically significant and positive association between health
literacy and medication adherence [29-40], while other
studies have reported a positive association between
health literacy and medication adherence, but do not
support a strong association [41-44]. Yet, there are stud-
ies and systematic reviews that have found that there is
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no direct association between health literacy and medi-
cation adherence [25, 41, 45, 46], but found a significant
moderator impact of low health literacy on medication
adherence by influencing patients’ medication beliefs [30,
41, 46, 47]. Most studies have generated conflicting and
inconsistent results which may be due to such associa-
tions only observed for some health conditions and not
others [5, 41]. A review of systematic reviews [48] exam-
ining the association between health literacy and adher-
ence suggested that evidence on the relationship between
health literacy and adherence is relatively weak.

Several scoping searches of the literature were con-
ducted to identify existing systematic reviews that have
focused on the association between health literacy and
medication adherence in patients with diabetes. Thirteen
systematic reviews were found from the search [5, 9, 25,
46, 49-53], but a thorough assessment revealed a gap in
knowledge. None of the systematic reviews focused on
people from ethnic minority backgrounds with T2DM
(see Appendix 1). Moreover, three reviews incorporated
the evidence from observational and interventional stud-
ies without distinguishing the results based on study
design. Most of these reviews conducted searches cover-
ing articles published up until 2016, except for one that
covered articles published up until 2020 [5]. Further-
more, the methodological quality of previous systematic
reviews was appraised using the AMSTAR 2 tool by two
independent reviewers (AA and JP), and most reviews
were rated as “critically low” These gaps highlight the
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need for a high-quality systematic review to examine
the association between health literacy and medica-
tion adherence focusing on ethnic minority population
with T2DM. Therefore, this systematic review aimed to
examine the evidence on the association between health
literacy and medication adherence in people from eth-
nic minority backgrounds living with T2DM. This body
of work may be used to inform future interventions for
improving medication adherence in adults from ethnic
minority backgrounds with T2DM.

Methods

This review is reported using the Preferred Report-
ing Items for Systematic Reviews and Meta-Analysis
(PRISMA) 2020 guidelines (Fig. 1) [54]. The protocol of
this systematic review was registered with PROSPERO
International Prospective Register of Systematic Reviews
(2022 PROSPERO CRD42022328346) [55]. The proto-
col paper of this systematic review was published on the
online digital repository platform—Figshare [56].

Inclusion criteria

The Population, Exposure, and Outcome (PEO) criteria
[57] (Appendix 2) was used to define our inclusion/exclu-
sion criteria. Studies were included if they:

+ Measured health literacy and medication adherence
using either a subjective measurement tool or objec-
tive measurement tool, or both

{ Identification of studies via databases and registers

{ Identification of studies via other methods }

)

Records identified from
Databases (n = 6318)

PsycINFO (n = 491) (Subset of duplicates)

Records removed before screening:

c

3 Embase (n = 2823) Duplicate records removed (n =
S Cochrane (n = 1025) 1911) o

£ MEDLINE (n = 1166) > Records marked as ineligible by
5 CINAHL (n = 813) automation tools (n = 1791)

=]

Records identified from:
Citation searching (n = 166)

— )

Records excluded
(n = 4359)

Records screened

(n = 4407)
!

Reports not retrieved
(n=0)

Reports sought for retrieval

Reports not retrieved
(n=0)

Reports sought for retrieval

v

Screening

(n=48)

Reports assessed for eligibility
(n=48)

— !
Studies included in review
(n=7)

Reports excluded: (n = 41)
Duplicate (n = 4)
Non English (n = 4)

Samples with less than 50%

Wrong outcomes (n = 6)
Wrong comparator (n = 2)

Non ethnic minority study (n = 19)

ethnic minority participants (n = 6)

(n=3)
}

Reports assessed for
eligibility
(n=3)

Reports excluded:
Non ethnic minority study
(n=3)

Reports of included studies
(n=7) <

Fig. 1 PRISMA 2020 flow diagram for new systematic reviews which include searches of databases and registers [54]
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+ examined the association between health literacy and
medication adherence

+ included samples of at least 50% or more from ethnic
minority populations—term used for included popu-
lation in the study can be ethnicity; ethnic minority;
or minority ethnic groups; or race; or specific names
of cultural backgrounds such as African, Asian, and
Hispanic

+ focused on T2DM and incorporated any study design

+ were published in the English language

+ were available as full-text journal articles

+ were published from inception (earliest available
date) until January 2024

Exclusion criteria
Studies were excluded if they:

+ focused on Type 1 Diabetes Mellitus or Gestational
Diabetes

+ were review articles, editorials, commentaries, or
conference abstracts

+ lacked sufficient data on health literacy or medica-
tion adherence measures

+ focused on concepts related to health literacy and
medication adherence but do not directly measure
and analyse the association

Information sources

The following databases were searched: MEDLINE
(Ovid), The Cochrane Library, The Cumulative Index
to Nursing and Allied Health Literature (CINAHL)
(EBSCO), PsycInfo (EBSCO), and Embase (Ovid). The
initial systematic search was performed on 22nd April
2022, an updated search was performed on 23rd Jan
2024. Further, reference lists of all included articles were
screened, and a manual search was performed for previ-
ous systematic reviews.

Search strategy

The Population, Exposure of Interest and Outcome
(PEO) criteria (Appendix 2) was used to devise the
review question and relevant search terms. Search terms
included three key terms: health literacy, medication
adherence, and T2DM. Ethnic minority search terms
were not included because of the broad number of terms
used to define ethnic minority people globally. Therefore,
people from ethnic minority backgrounds within studies
was included as an inclusion criterion during the assess-
ment of articles for full-text eligibility. A combination of
keywords and Boolean operators, truncations, phrase
searching, and subject headings were used in the search
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strategy in consultation with a Health Sciences librar-
ian. The search strategy was pre-tested in the MEDLINE
(Ovid) database and subsequently tailored to suit the
various functions and operators associated with each
database. The search strategy from MEDLINE (Ovid) is
provided in Appendix 3. Further, the authenticity of the
search strategy was tested by searching the inclusion of
previously conducted relevant systematic reviews within
the final search results.

Study selection process

Studies identified through the five electronic data-
bases and manual searches were uploaded to the refer-
ence manager software Covidence, and duplicates were
removed. Articles that met the inclusion criteria were
retrieved as full-text and were imported into Covidence
for review. Two reviewers (JP and AA) independently
assessed the full-text articles for eligibility. Any disagree-
ments were resolved through discussion including a third
reviewer (FM or AE). The process of study selection was
carried out in accordance with the PRISMA 2020 check-
list and presented as a flow diagram (Fig. 1).

Data collection process and data items

A standardised data extraction form was developed and
pilot-tested independently by two reviewers (JP and AA).
The data that was extracted included first author, pub-
lication year, title, country of study, study design, study
setting, sample size, participant characteristics, inclusion
criteria, data collection methodology, statistical method
used for analysis, study outcomes (association between
health literacy and medication adherence), confounders
identified and adjusted for, and limitations. Data extrac-
tion was conducted primarily by two reviewers (JP and
AA) independently. FM and AE provided feedback and
resolved disagreements if any. For missing data and/or
uncertainties, the study authors were contacted for fur-
ther information a maximum of three times.

Assessment of methodological quality

Two independent reviewers (JP and AA) assessed the
methodological quality of all the eligible studies before
their inclusion in the systematic review. A standardised
Joanna Briggs Institute (JBI) critical appraisal tool [58]
was utilised to evaluate the methodological quality in
relation to bias in designing, conducting, and analysis of
the study. The JBI critical appraisal tool evaluates stud-
ies based on criteria, such as having a clear inclusion
criteria, detailed descriptions, validated measurements,
confounding factor management, and appropriate statis-
tical analyses, ensuring high methodological quality [58].
No studies were excluded based on risk of bias assess-
ments. Any disagreement between the two reviewers was
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resolved through discussion or by including reviewer FM
and AE where required.

Data synthesis

The included articles were reviewed in detail and catego-
rised into current evidence on the association between
health literacy and medication adherence in adults from
ethnic minority backgrounds with T2DM. The included
articles were assessed independently by two appraisers
(JP and AA) and the results were reported descriptively
for the present systematic review.

Results

Study selection

The initial search yielded 6,318 records, which was
reduced to 4,407 unique records after removing dupli-
cates and reference searching yielded 166 records. Of the
4,573 studies (total of 4,407 and 166) screened against
title and abstract, 51 studies were selected for full-text
review. Upon full-text assessment of these studies, seven
unique studies were deemed eligible for inclusion in this
review (Fig. 1) and 44 studies (41 of databases search and
3 of citation search) were excluded because they did not
meet the inclusion criteria (Appendix 7).

Study characteristics

All seven included studies employed a cross-sectional
design. The total participant sample sizes across these
studies varied from 53 to 408 participants. The included
studies were published between 2006 to 2022. The
majority of these studies included adults who were aged
18 years or older, but there was one study that only
enrolled people aged 30 years or older [59]. The major-
ity of studies were conducted in the United States, except
for one study which was conducted in Canada [60].
Most studies included participants who had a sufficient
understanding of the English language and were able to
communicate in English. However, one study included
only Spanish-speaking Hispanic patients who were not
fluent in speaking English [61] and two studies pro-
vided participants with the option to choose between
English and Spanish as their language for data collec-
tion [59, 62]. Most of the studies were conducted in pri-
mary care clinics and community health centres with
the exception of one virtual study, which utilised social
media for participant recruitment and data collection
[60] (Table 1). Data collection was carried out face-to-
face in the clinic by the bilingual research assistant for
self-reported questionnaires in most studies, except one
study that utilised an online platform to collect the sur-
vey data [60]. The proportion of ethnic minority partici-
pants that make up the samples of the included studies
varied. This included studies that solely focused on ethnic
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minority populations [60-62], and studies with 50% or
more of participants from ethnic minority populations
[59, 63—-65]. The included seven studies adjusted for
potential confounders, which included age [59, 61-65],
gender [59-65], education [60, 62, 63, 65], income [61—
63], health status [63], health insurance status [61, 64],
years lived with T2DM [59, 60], self-efficacy [60], insulin
use [59, 64], number of medications [59, 64], number of
health conditions, and race/ethnicity [59, 63-65].

Participant characteristics

The mean age of participants from the included stud-
ies ranged from 49.4 to 70.0 years. The ethnic minor-
ity backgrounds of participants in the included studies
were predominantly Hispanic [46, 59, 61, 62] comprising
about 42% of total participants across seven studies and
African-American [59, 60, 63—65] comprising about 39%
of total participants across seven studies, Asian/Pacific
islanders and other ethnic minority groups comprising
about 10%, and remaining 9% comprising of white/non-
Hispanic population of total participants across seven
studies. The proportion of female participants in the
included studies varied from 50% to 72.5% and the mean
number of years diagnosed with T2DM ranged from 5 to
9.5.

Methodological quality

All retained studies used a cross-sectional design and
have utilised validated tools to measure health literacy
and medication adherence. From the included seven
studies, five studies [59-62, 65] addressed seven out
of eight items on the JBI Appraisal checklist, and two
studies [63, 64] addressed all eight items on the critical
appraisal checklist (Table 2) (Appendix 6 for detailed
checklist). Two studies [61, 65] did not describe the study
subjects and the setting in detail and two studies [59, 62]
did not use valid and reliable tools to measure the out-
come. Retained studies had identified and adjusted for
different potential confounders, among which common
confounders were variables such as age, gender, educa-
tion, income, health insurance status, years of T2DM,
race, number of medication, and number of illnesses that
can have an impact on both exposure and outcome meas-
ures, except for one study [60] which did not state the
strategies to deal with confounding factors.

Health literacy measure

The tools used to measure health literacy among the
included studies varied, including the 4-item Brief Health
Literacy Screening (BHLS) Tool [60], the 3-item Brief
Health Literacy Screen (BHLS) [64], a single-item liter-
acy screener [64], the Rapid Estimate of Adult Literacy in
Medicine Revised (REALM-R) [63], the short-form Test
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of Functional Health Literacy in Adults (s-TOFHLA) [59,
61, 65], and the single item Newest Vital Sign (NVS) [62].

Medication adherence measure

In the included studies, medication adherence was meas-
ured using self-reported measures and prescription refill
record. These included the 8-item Morisky Medication
Adherence Scale (MMAS-8) [65], 4-item Morisky Medi-
cation Adherence Scale (MMAS-4) [63, 64], the Simpli-
fied Medication Adherence Questionnaire (SMAQ) [60],
the medication engagement subscale of the Summary of
Diabetes Self-Care Activities questionnaire (SDSCA) [59,
61] and Proportion of Days Covered (PDC) [62].

Association between health literacy and medication
adherence

Among the seven included studies, three studies solely
targeted ethnic minority populations [60—62] and in the
remaining four studies, at least 50% of participants iden-
tified as being from an ethnic minority background [59,
63-65] (Table 2).

Studies solely focused on ethnic minority populations

Of the seven included studies, only three studies targeted
ethnic minority populations. One study targeting partici-
pants from an African American background observed a
significant association between health literacy level and
medication adherence (r=0.49, p=0.001) [60]. Two stud-
ies that targeted people from Hispanic backgrounds did
not find any association between health literacy level and
medication adherence even after adjusting for covariates
in the analysis [61, 62].

Studies with 50% or more participants from an ethnic
minority background

Among four studies with 50% or more participants from
ethnic minority backgrounds, three studies observed no
significant association between health literacy and medi-
cation adherence even after adusting for race as a covari-
ate [59, 63, 65]. A study by Fan et al. [64] observed that
health literacy was positively associated with medication
adherence in the unadjusted bivariate analysis (p=0.39,
SE=0.19, P=0.037), but health literacy was not signifi-
cantly associated with medication adherence after adjust-
ing for covariates (f=0.33, P=0.22).

Discussion

The objective of this systematic review was to examine
the association between health literacy and medication
adherence in individuals from ethnic minority back-
grounds who have T2DM. This review highlights critical
knowledge gaps in the existing literature, and methodo-
logical weaknesses of existing studies. It also highlights
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the unique challenges faced by ethnic minority groups
such as cultural and linguistic barriers. By identifying
the areas of insufficient evidence, this review highlights
the critical need for further investigation targeting spe-
cific populations. Among retained studies, only one study
observed a significant association between health literacy
level and medication adherence among people from eth-
nic minority backgrounds, which solely targeted African
American population [60]. Most of the studies (n=6)
were conducted in the United States and in most studies,
participating ethnic minority groups were predominantly
from African American and Hispanic backgrounds. The
methodological quality of the studies ranged from good
to fair, with most studies adjusting for socio-demo-
graphic variables to minimise the risk of bias due to con-
founders. The most common covariates being adjusted in
all included studies were age, gender, educational level,
income, years of T2DM, self-efficacy, number of medica-
tions, number of health conditions, and race/ethnicity.

Findings across studies included in this systematic
review were inconsistent, which could be attributed to
several factors. One of the key factors leading to incon-
sistency in the results is the use of different assess-
ment tools to measure health literacy and medication
adherence in people from different ethnicities living
with T2DM. Some health literacy measures used in the
included studies were self-reported, perception-based
(subjective), and some were performance-based (objec-
tive) health literacy measures [66]. The included stud-
ies assessed different domains of health literacy such as
numeracy, information seeking, pronunciation, compre-
hension, and general literacy. Combining both types of
measures can give more accurate results when investigat-
ing health literacy and health outcomes rather than using
only one type [67].

Moreover, all included studies measured general health
literacy using health literacy tools (Appendix 4) rather
than diabetes-specific health literacy. Two recent scop-
ing reviews highlighted the diversity of instruments
used to assess health literacy in patients with T2DM and
observed that these instruments are validated in non-
ethnic minority populations only, which are not recom-
mended to be used in ethnic minority populations such
as Hispanic and African Americans [68, 69]. Nonetheless,
it is pleasing to note that newer health literacy assess-
ment instruments specific to T2DM are being developed
and validated worldwide [70, 71]. In terms of measure-
ment of medication adherence, all included studies uti-
lised different assessment tools (Appendix 5). Although
all studies used validated instruments to assess medica-
tion adherence, one study [58] measured medication
adherence by calculating the proportion of days covered
for medication. It is noteworthy that instruments utilised
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by researchers in the included studies of this systematic
review measured varying domains such as medication
adherence, adherence to self-care activities including
diet, physical activity, medication, and medication refill
history. Such differences among instruments may lead
to varying levels of sensitivity and specificity in measur-
ing medication adherence constructs and therefore the
lack of standardisation may lead to differences in the way
health literacy and medication adherence were meas-
ured across studies. In the studies that did not exclusively
focus on participants from ethnic minority backgrounds,
the tools were not adapted for individuals who were non-
English speakers or not predominantly English- speaking.
The lack of culturally or linguistically appropriate tools
may have contributed to differing findings between eth-
nic minority groups and others. Therefore, this makes
it difficult to undertake a meta-analysis to pool the evi-
dence from included studies.

The cross-sectional design employed in all the included
studies is an another common factor that might have
contributed to inconsistency in the results, limiting the
ability to draw causal inferences from the findings [59].
The findings of this systematic review are consistent with
another systematic review by Chima et al. [5]; although
their review findings were not specifically focused on
examining differences in the association between health
literacy and medication adherence among ethnic minor-
ity population groups.

Across the seven studies, there were a variety of eth-
nic minority groups included, and only one study, which
involved African Americans, reported an association
between health literacy and medication adherence with
ethnicity, however, cultural, and linguistic factors were
not consistently identified as variables in any studies.
Most studies collected data in the English language, with
bilingual research staff or interpreters assisting partici-
pants with low English proficiency. However, only two
studies [59, 62] translated the questionnaire from English
to Spanish, and provided the option to the participant to
respond in their preferred language. Tools used in the
studies lacked cultural and linguistic sensitivity for non-
English-speaking populations, a process called cross-cul-
tural adaptation, which involves translating and culturally
adapting the tool to ensure relevance in new settings [72].
This meticulous approach guarantees the reliability and
validity of the instruments when used in diverse cultural
and linguistic contexts [72]. People with low health lit-
eracy face challenges in understanding medication labels,
dosage instructions and the importance of treatment
regimens due to language barriers, low education levels,
and acculturation levels in the host countries [73]. The
language used in a questionnaire is crucial because, if it is
not appropriate for a specific culture, the responses may
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not accurately reflect an individual’s health literacy and
medication adherence [74].

Similar to language barriers, cultural beliefs are also an
important factor behind shaping diabetes self-manage-
ment behaviours, such as medication adherence, physical
activity, and diet in ethnic minority populations [75]. The
included studies did not focus on cultural beliefs and tra-
ditions that strongly influence illness perceptions, adher-
ence to treatment regimens, and willingness to adhere to
medications. The studies included a diverse range of eth-
nic minority populations, who may have different beliefs
and practices which may explain the conflicting results.
There can be multiple explanations behind non-adher-
ence or low adherence to treatment regimens in people
from different ethnicities, including the preference for
complementary medicine and traditional remedies over
allopathic medicine [76]. Some cultural beliefs support
self-care activities that adjunct the therapeutic treatment,
on the other hand, some may not support the utilisa-
tion of allopathic medicine. Socio-economic disparities
intersect with health literacy and medication adherence
in people living with T2DM, creating a complex web of
interconnected factors that significantly impact the man-
agement of T2DM in ethnic minority populations.

Although there is some evidence of the association
between health literacy and medication adherence, this
was inconclusive primarily attributed to variations in the
assessment methods for health literacy and medication
adherence, as well as the diverse range of ethnic minority
groups included across the studies. Addressing cultural
beliefs, language barriers, and socio-economic disparities
is critical for improving medication adherence and dia-
betes self-management in ethnic minority populations.
There is a need for studies focusing on specific cultur-
ally and linguistically diverse (CALD) groups rather than
broad categorisations of ethnicity/race. There was one
study with 35% African American participants [77] which
was excluded from the review due to the low percent-
age of the target population for this review. In this study,
after adjusting for covariates in their multivariate analy-
sis, they reported an association between African Ameri-
can ethnicity and poor medication adherence, but not
between health literacy and medication adherence in the
African American population [77]. This explains why it is
necessary to specifically recruit CALD communities that
are not entangled with a predominately white population,
and therefore can provide accurate results.

It is critical to address the disparities in cultural and
linguistic considerations within healthcare research. Eco-
nomic disparities and limited access to resources exac-
erbate challenges faced by individuals with lower health
literacy, resulting in disparities in understanding and
adhering to medication regimens. This complex scenario
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underscores the inequities in diabetes management,
emphasising the need for a more equitable approach to
T2DM care within ethnic minority communities. A com-
prehensive approach, incorporating cross-cultural adap-
tation and a nuanced understanding of cultural beliefs,
is crucial to ensuring that health interventions are acces-
sible, relevant, and effective across diverse populations.
Achieving equity in healthcare requires acknowledging
and dismantling barriers, whether they be language-
related, cultural, or socioeconomic, to ensure that all
individuals, have equal access and understanding of
vital health information and resources. Further research
should investigate these factors insightfully to co-design,
implement, and evaluate interventions to improve medi-
cation adherence and health literacy among ethnic
minority adults living with T2DM. Also, future research
should consider the lifestyle or self-management inter-
ventions, because they also have significant impact in
diabetes management. In addition, population segmen-
tation can play a crucial role in identifying subgroups of
ethnic minorities with varying health literacy and medi-
cation adherence [78]. Further studies are needed to
identify the optimal segmentation frameworks that con-
sider factors such as cultural differences, socioeconomic
status, and health literacy levels to ensure effective and
equitable healthcare delivery.

Implications for policy
The findings from this study highlights the gap in existing
literature, which necessitates comprehensive and culturally
informed strategies to address this gap. The existing litera-
ture does not incorporate cultural and linguistic factors in
the research and therefore, future research should focus
on investigating the relationship between health literacy
and medication adherence among ethnic minority popu-
lations with a specific focus on cultural and linguistic bar-
riers and utilise validated tools for specific populations. It
is important to understand these factors, as this can assist
policymakers and health professionals in designing tar-
geted interventions and providing appropriate support
and practical advice to ethnic minority people living with
T2DM. Advocating for the inclusion of diverse populations
in research studies can provide policymakers with a more
accurate representation of their experiences and needs.
Support from health professionals can have an impact
on the health outcomes of those from ethnic minor-
ity backgrounds, and it requires health professionals to
employ strategies to ensure patients understand the dis-
ease process, prevention, and management. This includes
using plain language [79], simple communication [79],
visual aids [80, 81], and the teach-back method [82],
where clinicians can verify patient understanding and so
can improve health literacy and their health outcomes
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[83]. Staff training in health literacy and culturally safe
healthcare practices is crucial [84]. Additionally, avail-
ability of easily readable written materials and education
about health conditions can help in improving health lit-
eracy [85-87]. This has implications for clinical practice
and policymaking, thus policymakers should support
the modification of health services environments and
the development of policies or frameworks that promote
these practices to improve health outcomes for ethnic
minority populations with T2DM.

Strengths and limitations

To the best of our knowledge, this is the first systematic
review to explore the association of health literacy and
medication adherence in ethnic minority adults with
T2DM. An extensive search was conducted in five elec-
tronic databases, and a thorough search strategy was
developed in consultation with a health science librarian
to ensure the inclusion of a wide range of relevant evi-
dence and to reduce the risk of selection bias. The JBI
critical appraisal tool was utilised to assess the methodo-
logical quality of all included studies, which enhances the
credibility and rigour of the review’s findings. Existing
systematic reviews were reviewed and identified exten-
sive knowledge gaps in the research focusing on ethnic
minority population with T2DM.

The cross-sectional design of all the included stud-
ies limits the ability to establish causality. A meta-anal-
ysis was not possible as the included studies assessed
health literacy and medication adherence using differ-
ent instruments, varying sample sizes, varying percent-
ages of ethnic minority populations, age groups, and
the results were not disaggregated by ethnic categories.
The heterogeneity in sample characteristics made it dif-
ficult to interpret and combine effect sizes across studies.
Another limitation of this review is the exclusion of grey
literature, which may contribute to publication bias. Only
studies published in the English language were included
in this review and therefore it is possible that studies in
other languages were not included in the review find-
ings. Another limitation is that a diverse range of ethnic
minority populations were included in the review, with
the most represented ethnic minority groups from Afri-
can American and Hispanic backgrounds.

Conclusion

Evidence on the association between health literacy and
medication adherence in ethnic minority adults with
T2DM is weak and inconsistent. All study designs were
cross-sectional; therefore, any causal inferences were not
possible. To understand this association more clearly in
ethnic minority populations and the impact of cultural
and linguistic factors, well-designed studies are required.
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