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ABSTRACT

Socioeconomic inequality of access to health-
care is seen across the spectrum of healthcare,
including diabetes. Health inequalities are
defined as the ‘preventable, unfair and unjust
differences in health status between groups,
populations or individuals that arise from the
unequal distribution of social, environmental
and economic conditions within societies,
which determine the risk of people getting ill,
their ability to prevent sickness or opportunities
to take action and access treatment when ill
health occurs’ (NHS England; https://www.
england.nhs.uk/about/equality/equality-hub/re
sources/). Access to diabetes technologies has

improved glycaemic and quality-of-life out-
comes for many users. Inability to access such
devices, however, is evidenced in National
Diabetes Audit data, with a reported tenfold
variation in insulin pump use by people with
type 1 diabetes across specialist centres. This
variation suggests a lack of access to healthcare
systems that should be investigated. This article
highlights some of the key issues surrounding
healthcare inequalities in the management of
diabetes.
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SOCIOECONOMIC INEQUALITIES
AND ACCESS TO HEALTHCARE

Socioeconomic inequalities in health and asso-
ciated risk factors are well known [1]. Those at
highest need are reported to be the least likely
to receive healthcare, a phenomenon known as
Hart’s inverse care law [2]. A further issue is the
recognition that individual ‘agency’, i.e. self-
deterministic interventions, may widen
inequalities as disadvantaged groups are less
likely to participate [3]. Socioeconomic
inequality of access to healthcare is seen across
the entire spectrum of healthcare, not just in
diabetes [4]. Data from non-emergency coro-
nary revascularisation procedures in the
National Health Service (NHS) showed sub-
stantive differences in waiting times of up to
35% (or 43 days) within public hospitals
between those in the most and least deprived
population quintile groups. Individuals in the
least deprived group benefit from shorter wait-
ing times and associated health benefits worth
up to £850 per person [4].

Such inequality is not restricted to the UK,
and the widening economic inequality in the
USA has been accompanied by increasing dis-
parities in health outcomes [5]. According to
Dickman et al. [5], the life expectancy of the
wealthiest Americans now exceeds that of the
poorest by 10–15 years. Focusing on diabetes in
particular, Grintsova et al. performed a system-
atic review of studies on inequalities in health-
care among patients with type 2 diabetes (T2D)
by individual socioeconomic status (SES) and
regional deprivation [6]. Their results reveal the
existence of clear inequalities, a wide variety of
definitions for ‘good quality diabetes care’,
regional deprivation and individual SES. These
authors reported that despite differences in
research approaches, there was a trend towards
worse healthcare for patients with low SES in
terms of both process of care and intermediate
outcome indicators. Patients living in deprived
areas less often achieved glycaemic control tar-
gets and tended to have high blood pressure
and worse lipid profile control. The authors
concluded that low individual SES and resi-
dential area deprivation were associated with

higher risks of microvascular and macrovascular
complications and existed across different
healthcare systems [6]. Moreover, the situation
of health inequality was exacerbated in the last
decade due to the world recession of 2008 [7],
following which it was reported that more
health issues—diabetes in particular—started to
be seen in younger population with low
socioeconomic background.

Health inequalities are defined by NHS Eng-
land and Public Health England as ‘the pre-
ventable, unfair and unjust differences in health
status between groups, populations or individ-
uals that arise from the unequal distribution of
social, environmental and economic conditions
with societies, which determine the risk of
people getting ill, their ability to prevent sick-
ness, or opportunities to take action and access
treatment when ill health occurs’ [8]. In the UK,
the Health and Social Care Act 2012 required
health bodies to have due regard to reducing
health inequalities [9], and the passing of the
Social Value Act 2012 [10] further required local
authorities and health sector bodies (in Eng-
land) to consider ‘economic, social and envi-
ronmental wellbeing in procurement of services
for contracts’. Pre-dating both of these public
health policies, however, was the Equalities Act
2010 [11] which aimed to protect people from
discrimination in the workplace and in wider
society. It could be argued, almost a decade
later, that the persistent failure to effectively
address inequalities in healthcare provision,
access to appropriate therapies and education
delivered in ways that meet the needs of diverse
populations breaches this legislation, with
inequalities clearly continuing to exist.

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

EXISTENCE OF SOCIOECONOMIC
INEQUALITY IN DIABETES CARE

It is well known that there is considerable vari-
ation in the delivery of diabetes care processes,
structured education on diabetes, uptake of
diabetes technologies and achievement of
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diabetes-related targets [12]. This variability
extends beyond geographic area, with inequal-
ities also reflected across age, gender and level of
social deprivation. Those in the most deprived
quintile are less likely to receive all eight care
processes recommended by the National Insti-
tute for Health and Care Excellence (NICE) (see
footnote to Table 1) than those in the least
deprive quintile [type 1 diabetes (T1D) 39.0 vs.
45.1%; T2D 55.8 vs. 61.8%] or to meet all three
treatment targets of glycated haemoglobin
(HbA1c), blood pressure and cholesterol (see
Table 1.

RELATIONSHIP BETWEEN
SOCIOECONOMIC INEQUALITY
AND ACCESS TO DIABETES CARE

Based on data from 2016 to 2017, the National
Diabetes Insulin Pump Audit reported that the
‘tenfold variation between specialist centres in
pump use by people with T1D suggests a lack of
access for patients attending some services and
should be investigated’ [13]. Pump treatment is
more often seen among younger people with
T1D, with 25.9% of those under 30 years of age
using an insulin pump compared to only 8.9%
of those aged 60–69 years [14]. Furthermore,
there is a clear decrease in the number of people
using pumps that is in line with increasing
levels of deprivation, with 15% of those most
deprived using an insulin pump compared to
24% of those least deprived [12]. These fig-
ures are mirrored in paediatric services, with
37.5% of those least deprived using pump

therapy compared with 25.6% of those most
deprived [15].

Adopting a broader approach to variability in
diabetes care, Khunti et al. [16] reported that
patients at primary care practices in deprived
areas lag behind those in affluent areas in terms
of access to members of the diabetes team.
These authors recommend that the deficiencies
and inequalities highlighted in their study must
be addressed in order to improve the care of
people with diabetes. Scottish data shows [17] a
steep gradient in the prevalence of T2D across
quintiles of deprivation (based on the Index of
Multiple Deprivation), with those in the lowest
quintile having a 77% increased odds of having
T2D compared to those in the highest. Roper
et al. [18] argues that a plausible interpretation
of these data is that the greater vulnerabilities to
T2D associated with more deprived areas lead to
a higher incidence of T2DM in younger age
groups, which in turn would contribute to
increased risk cardiovascular disease and pre-
mature mortality.

In 2014, Haas et al. published the US
National Standards for Diabetes Self-Manage-
ment Education and Support in which it is
argued that ‘diabetes self-management educa-
tion is a critical element of care for all people
with diabetes and those at risk of developing the
disease’ [19]. Standard Seven of these US
National Standards is entitled ‘Individualisa-
tion’ and calls for the needs of each participant
to be assessed by one or more instructors. The
participant and instructor(s) will then together
develop an individualised education and sup-
port plan focused on behaviour change. The

Table 1 Variability in delivery of care processes and achievement of targets in diabetes management

Care process/target Type 1 diabetes mellitus Type 2 diabetes mellitus

Most deprived
(%)

Least deprived
(%)

Most deprived
(%)

Least deprived
(%)

Received all eight care processesa 39.0 45.1 55.8 61.8

Met treatment targets of HbA1c, blood pressure

and cholesterol

15.4 21.9 38.6 41.2

HbA1c Glycated haemoglobin
a Body mass index measurement, blood pressure measurement, HbA1c measurement, cholesterol measurement, record of
smoking status, foot examination, albumin:creatinine ratio, serum creatinine measurement
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National Standards further state that ‘the
assessment must garner information about the
individual’s medical history, age, cultural
influences, health beliefs and attitudes, diabetes
knowledge, diabetes self-management skills and
behaviours, emotional response to diabetes,
readiness to learn, literacy level (including
health literacy and numeracy), physical limita-
tions, family support, and financial status’, cit-
ing several articles as evidence of these as
important factors affecting diabetes self-man-
agement [19].

It is somewhat disheartening, therefore, that
in the UK in 2016 only 37.8% of people diag-
nosed with T1D were offered structured educa-
tion, of whom only 4.3% actually attended
these educational sessions [12]. These fig-
ures have been consistently poor year-on-year
since 2013. For people diagnosed with T2D, the
figures are significantly better, with 74.5% of
people diagnosed with T2D offered structured
education in 2016, although only 8.3% atten-
ded the educational sessions [12]. There are
several factors potentially contributing to such
low uptake, although the standardised models
of structured education in the UK have been
often criticised for their lack of diversity.

Further evidence of inequalities in diabetes
outcomes comes in the form of a systematic
review by Lindner et al. in 2018 [20]. These
authors examined the associations of individual
level as well as area-level SES and area-level
deprivation with glycaemic control, hypogly-
caemia and diabetic ketoacidosis in people with
T1D. Twenty studies were included in the
analysis, but most were of average quality. The
results are contradictory in terms of associations
of SES and area-level deprivation with gly-
caemic control and hypoglycaemia, but they do
show that lower SES and higher area-level
deprivation are associated with a high risk of
experiencing diabetic ketoacidosis. Based on
these findings, the authors recommended that
access to care for socially deprived people needs
to be expanded to overcome impairing effects
on the course of the condition and to reduce
healthcare disparities [20].

Undiagnosed diabetes and impaired glucose
regulation fare no better. Moody et al. [21]
conducted five annual cross-sectional health

examination surveys in a random selection of
private homes across England between 2009
and 2013. The first stage was a health interview,
including questions about diagnosed condi-
tions, self-rated health and measured height
and weight; the second stage was a nurse visit,
which included taking further physical mea-
surements, recording prescribed medica-
tion(s) and collecting biological samples. All
adults in the selected households were eligible
for interview, and all interviewed participants
were eligible for the nurse visit and biological
sampling [21]. In most years, around 8000
adults participated in an interview and around
6000 had a nurse visit; all data collection
occurred in the participant’s own home. The
results showed that 11% of the participants had
impaired glucose regulation (IGR), 2% had
undiagnosed diabetes and 6% had diagnosed
diabetes; age standardised prevalence was
highest among Asian {19% [95% confidence
interval (CI) 16–23%], 3% (95% CI 2–5%) and
12% (95% CI 9–16%), respectively} and black
participants [17% (95% CI 13–21%), 2% (95%
CI 1–4%) and 14% (95% CI 9–20%), respec-
tively]. These were also higher among people
with lower income and less education, those of
a lower occupational class and those with
greater deprivation. Multivariate regression
analysis revealed that education [odds ratio
(OR) 1.49 (95% CI 1.27–1.74) for no qualifica-
tions vs. degree or higher] and income [OR 1.35
(95% CI 1.12–1.62) for lowest vs. highest
income quintile] remained significantly associ-
ated with IGR or undiagnosed diabetes [21]. The
authors concluded that social inequalities in
hyperglycaemia management do exist, in addi-
tional to well-known demographic and
anthropometric risk factors for diabetes and
IGR.

Addressing Healthcare Access

In 2019 Choudhary et al. published an article
entitled ‘A type 1 diabetes technology pathway:
consensus statement for the use of technology
in type 1 diabetes’ [22]. This consensus of expert
views, in collaboration with NHS England and
Diabetes UK, recognised that while NICE
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recommended some diabetes technologies,
others have not been appraised, and new tech-
nologies are emerging all the time. The different
guidelines for adults and children add still fur-
ther to the confusion, particularly complicating
access to technologies in the transition from
paediatric to adult care. The pathway supports
the incremental addition of technology as
monotherapy and then dual therapy in the
same way that therapeutic agents are added to
support people with T2D in order to achieve
their personalised glycaemic targets. The path-
way emphasises the importance of structured
education, specialist support and appropriate
access to psychological therapies as essential
pillars for optimised use of diabetes-related
technology—however, there is no mention of
the lack of psychological therapies available in
adult services. The pathway was based on the
existing model of the American Diabetes Asso-
ciation/European Association for the Study of
Diabetes guidelines for T2D that set out a
roadmap for the incremental escalation of
treatment to try and support patients to achieve
their individualised glycaemic goal.

Potential Solutions

The use of new technology has been proven to
be beneficial, particularly so in rural and less
wealthy areas where telemedicine has been used
for neurological diseases [23] and diabetes [24].
With this in mind, we believe that improving
access to technology in poor areas could level
the playing field for healthcare disparities. This
should be done with a clear plan to ensure that
it is sustainable over time to be effective. Such a
plan should include and start with training
curricula for health sciences students and pro-
viders and by making technology accessible to
underserved areas in a way that is financially
supported.

A study by Gimenez-Perez et al. [25] con-
cluded that the benefit of new technologies,
communication technologies in particular, can
be jeopardized in people with T1D by the low
rate of access and utilization. Were people to
have greater access to technology it is possible
to infer that the treatment and management of

diabetes would potentially improve [26]. T1D is
a complex chronic disease, and those from
underserved areas suffer from a lack of access to
healthcare or to the emerging technologies to
treat and relieve the burden of disease, not only
for the person with T1D but also for his/her
family [27]. Research conducted by the Pew
Research Center [28] shows that the vast
majority of the US population have access to a
cell phone (96%), with 81% having a smart-
phone. This has increased convenience and
access to health technologies for many; for
example, continuous glucose monitoring via an
app, with the activity and values being reported
and transmitted to the healthcare provider, who
can then in turn interact with the specific
patient. Cell phones increasingly play a role in
the way healthcare is accessed and delivered. As
such, universities and researchers are increas-
ingly including the relationship between geo-
graphical habitat and patient care in their
curricula as such physical barriers are overcome.
This novel approach could equip healthcare
providers with novel contributions to reduce
socioeconomic differences and improve equal-
ity when providing the right of health [29].

All reasonable efforts must be employed to
ensure broad access to such technologies, not
least because it must be remembered that the
benefits are restricted to those with both access
to and a desire to use smartphones or other
means to access the internet for health pur-
poses. Highlighting the benefits of using inno-
vative approaches to overcome health literacy
challenges and improving the user interface
while ensuring evidence-based, theory-driven
foundations will enable users to have trust in
novel technologies as they increasingly access
them.

DISCUSSION AND CONCLUSION

The challenges of socioeconomic inequality and
healthcare, particularly in the context of dia-
betes and technologies, are undoubtedly com-
plex, and there is unlikely to be a one-size-fits-
all solution. The aim to reduce health inequal-
ities and the aim to improve the outcomes of
the most deprived are distinct goals and,
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therefore, both must be considered. Multi-
morbidity, for example, affects both the elderly
and those who are more deprived. This is com-
pounded by the fact that diabetes is itself asso-
ciated with a greater risk of multi-morbidity.
Those with multiple chronic conditions face
substantial challenges in maintaining a range of
treatment regimes, and so we might expect
issues with utilisation and successful usage of
treatments and therapies irrespective of SES.

Furthermore, the risk factors for T2D must be
considered in the context of socioeconomic
inequality; for example, lifestyle factors such as
obesity, self-reported physical activity, smoking
status and self-reported consumption of fresh
fruit and vegetables are all lower in adults in the
poorest households. Those in the lowest
socioeconomic quintile have a 77% increased
odds of having T2DM than those in the highest
quintile [18]. Successful preventive approaches,
such as the Diabetes Prevention Program,
specifically targets people living in deprived
areas and protected groups such as Black, Asian
and minority populations.

The role of area-level deprivation versus
individual SES should be considered. Area-level
data are based on census data; as such, data on
housing, employment, social class and avail-
ability of cars are used to create a single measure
of how deprived an area is. Although such glo-
bal data can mask the variability in individual
SES, area-level data are often used as a proxy
measure of individual SES. The allocation of
resources based on deprivation indices must
ensure the resource needs of healthcare provi-
ders, particularly as those in deprived areas
often have higher workloads and are more
resource intensive.

Different studies and real-world evidence
have shown that the results of treatment for
diabetes, in particular T1D, remains the same
from early childhood to elderly adults as
expressed in average HbA1c plots [30], with
lower treatment efficacy during adolescence
and young adults. There is no doubt that SES
influences poor control at all ages, as assessed by
a recent analysis of data gathered by the T1D
Exchange [31].

In conclusion, lower SES is clearly associated
with poor outcomes of and poorer compliance

with diabetes treatment. The new advances in
diabetes technology combined with making
these accessible to all, but in particular to the
lower SES population, can remedy this issue. In
addition, the outreach of media devices, such as
cellphones, for use in telemedicine could also
contribute to levelling the field treatment-wise
since the penetration of digital devices is
increasing exponentially in all socioeconomical
and sociocultural levels [32–34].
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